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Chairman’s Message

I am pleased to know that ICMRET-2025, the international conference for
Scholars, Researchers, Academician and Scientist is organized by Ajeenkya DY
Patil School of Engineering for various streams of Engineering. This conference
provides a national forum for researchers, developers and solutions to exchange
their valuable ideas and showcase the ongoing works which may lead to path breaking
foundation of the futuristic engineering. I, on behalf of Ajeenkya DY Patil School of
Engineering, heartily welcome eminent guests, academicians, delegates & all the
participants to ICMRET-2025.

The main objective of the national conference is to provide a forum for
presenting the developments and implementation of emerging, technologies in the
field of engineering. I am confident that the discussions & publications of
ICMRET-2025 proceeding will bring opportunities among academicians &
students to present their innovative ideas.

I would like to congratulate faculties & staff of Ajeenkya DY Patil School
of engineering for organizing ICMRET-2025.

I take this opportunity to wish grand success to the ICMRET-2025 and
memorable time for all the participants at ICMRET-2025.

Hon. Dr. Ajeenkya DY Patil
Chairman
Ajeenkya DY Patil Group of Institutions



Advisor’s Message

I am extremely delighted to know that Ajeenkya DY Patil School of
Engineering has organized ICMRET-2025 conference on emerging trends in Science,
Engineering and Technology. I congratulate all staff and students of the college for
undertaking such an onerous responsibility of organizing such national conference.

An educational institution has a profound role in building an individual, the
nation and the society. It is a job of soaring responsibility when the recipient of that
education is slated to perform roles of high responsibility. At ADYPSOE, we believe
in holistic education, which prepares our students for the real world. The conference
provides a platform to Researchers, Academician, Practitioners and Policy makers to
interact and exchange their views and learn from each other. The theme of the
conference encompasses all the vital components of Science, Engineering and
Technology. I am sure the presence of eminent speakers, researchers, faculty members
and students would add splendor to the deliberations during conference. I wish the
conference a grand Success.

Dr. Sushant V. Patil

Advisor



Director’s Message

Ajeenkya DY Patil School of Engineering established in 2010 and affiliated to
Savitribai Phule Pune University is emerging as quality education institute in the state
of Maharashtra. We, at Ajeenkya DY Patil School of Engineering, constantly strive for
quality and perfection. We take ample care to produce industry ready engineers.

ICMRET-2025 is the International conference organized by Ajeenkya DY Patil
School of Engineering, Pune. It is excellent platform for all Scholars, Researchers,
Academician and Scientist to demonstrate their research work and contribute towards
development of the modern society. The platform will definitely help to share
innovative ideas and get input of the experts from the industry and academia to improve
work and solve real world problems.

I would like to express my sincere gratitude to Hon. Dr. Ajeenkya DY Patil,
Chairman, Ajeenkya DY Patil Group of Institutions, Dr. Sushant Patil, Trustee,
Ajeenkya DY Patil School of Engineering and all committee members of ICMRET-
2025.

Dr. Kamaljeet Kaur
Director TC
Ajeenkya DY Patil School of Engineering, Pune



Dr. F. B. Sayyad |

Principal

aacibyy

Principal’s Message

Ajeenkya DY Patil School of Engineering is the flagship college of the
prestigious Ajeenkya DY Patil Group of Institutions. Over past 13 years the
institute has earned its repute with quality of education and excellence in the field
of engineering. The college is committed to provide high quality to its students
and transform them into competent professionals who have domain knowledge
and skills, management skills, mental maturity and understanding of professional
advancements.

ICMRET-2025 is an exceptional platform which will give opportunity to
the UG, PG students, academicians and industry personnel to showcase their
research to the experts from engineering field.

I would like to express my sincere gratitude to Hon. Dr. Ajeenkya DY Patil,
Chairman, Ajeenkya DY Patil Group of Institutions, Dr. Sushant Patil, Trustee,
Ajeenkya DY Patil School of Engineering, Hon. Dr. Kamaljeet Kaur,
Director TC and all committee members of ICMRET-2025.

Dr. F. B. Sayed
Principal
Ajeenkya DY Patil School of Engineering, Pune



Convener’s Message

At the outset we congratulate all the faculty members of Ajeenkya DY Patil
School of Engineering for organizing ICMRET-2025 for various streams in Science
and Technology. The international conference is most awaited for all researchers to
demonstrate their work in various fields.

It is an excellent networking platform for all the experts of various domains to
stimulate the research dimension of participants. Ajeenkya DY Patil School of
engineering has a perfect blend of infrastructure and human resource with rich
experience and competent qualification to achieve good academic culture and
conducive working environment for research and development.

We would like to express our sincere gratitude to Hon. Dr. Ajeenkya DY Patil,
Chairman, Ajeenkya DY Patil Group of Institutions, Dr. Sushant Patil, Trustee,
Ajeenkya DY Patil School of Engineering, Hon. Dr. Kamaljeet Kaur, Director TC,
Hon. Dr. F. B. Sayyad, Principal, Ajeenkya DY Patil School of Engineering, all HoDs,
all Deans and all committee members of ICMRET-2025.

Dr. S. M. Khairnar
Convener, ICMRET-2025



Conference Coordinator’s Message

The International conference ICMRET-2025 has received a fantastic response
and I am happy to share that the delegates are participating in the conference from
many countries. I am glad to note that the participants are presenting their articles on
wider areas in Science, Engineering and Technology.

We at ADYPSOE are delighted to have such a diverse and knowledgeable group
of professionals, researchers and enthusiasts joining us for the conference. Your
presence will undoubtedly contribute to meaningful discussions and innovative ideas
that will shape the future of the students and participants.

I, as the coordinator for ICMRET-2025, am thrilled to welcome you as part of
the esteemed community of researchers and scholars. Your contributions are
invaluable, and we are dedicated to ensuring that your work receives the recognition
which it deserves through this conference proceeding.

Prof. Mamata Jiwankar
Assistant Professor
Engineering Sciences Department, ADYPSOE
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ABSTRACT: Explosions due to gas leaks have become a serious problem in our day to day lives. Home safety has
become a huge problem due to increasing gas leak accidents. Many fire truck accidents are caused by poor-quality used
rubber-tubes or shutting off the regulators when not in use. That’s why developing a gas leak detection system is very
good objective and necessary. The survey states that any gas leak in LPG occurs so care should be taken as to how the
gas leak detection system is used in safety systems in various automation and how the necessary safety can be taken to
prevent an explosion of LPG.

LINTRODUCTION

Gas leakages are a serious problem and are found in many residential, industries and vehicles such as Compressed
Natural Gas (CNG). Gas leaks have been reported to cause accidents in many places. Gas leaks due to increasing
demand from LPG users are often to improper and untimely action, leading to many dangerous accidents. An effective
method by installing a safety system such a situation as well as monitor the level of LPG in the cylinder is required so
that users are aware of remaining Gas in cylinder. There have been many accidents due to gas leakage in the last few
years. There are some similar examples due to gas leakage. Due to gas leakage, LPG leak at one place in Pune caused
loss of 4 people. And another example is, A 45-year-old women, two boys and a girl were suffocated to death in a fire
at a residence in Shahdara after an LPG cylinder exploded. The house caught fire due to leak in the LPG gas cylinder,
resulting in the death of 4 people.

ILLLITERATURE REVIEW

Gas Leakage Detection Based on Arduino and Alarm Sound, Rhonnel S. Paculanan, Israel Carino, LPG leakages are a
mutual hindrance in household and manufacturing nowadays. It is very life threatening if you will not distinguish and
modified right away. The idea behind our project is to give a solution by power cut the gas provision as soon as a gas
leakage is perceived apart from activating the sounding alarm. In addition to this, the authorized person will receive a
message informing him about the leakage. [1]

Sanjoy Das, Sahana S, Soujanya K Swathi M C, This paper fundamentally manages the advancement of a
straightforward gas spill locator at the underlying stage and after that changing this basic gadget into a most progressive
gas identifier framework later on. Gas sensors have been specifically utilized which has high affectability for propane
(CsHg) and butane (C4H10). Keywords: Arduino, MQ-2 Gas Sensor, LCD, LPG.[2]

Dr. Chetana Tukkoji, Mr. Sanjeev Kumar, provides a brand new approach to discover LPG discharge supported
microcontroller based Arduino. To alert on Liquefied rock oil Gas (LPG) leakage and preventing any unwanted
incident, we need to apply some cautions to discover the discharge. It can be developed associate degree Arduino based
LPG gas detector alarm, if gas leakage happens. The LPG detector MQ 2 is associate degree correct LPG sensing
device that acquires the signal intensity. Associate degree economical Arduino based signal process mechanism is
followed that effectively quantizes the non-inheritable electrical signal. The intensity of the LPG leakage is classed into
3 categories, such as LOW, MEDIUM and HIGH based on square measure. This paper conjointly shows the ratio and
temperature over the alphanumeric display. The importance and connection of the paper is very beneficiary for man
because of it's a vital caution for our domestic life. [3]

Amatul Munnaza, Rupa Tejaswi, Tarun Kumar Reddy, Saranga the foremost object of this work is to monitor gas
leakage in any industries using gas sensor and Spartan 6 FPGA process. Structure a cloud-based monitoring system is
very important to reduce the cost of preserve servers, to avoid data misplaces and to make the access easy with multiple
internet linked devices (computer, tablet, mobile phone) at the similar time anywhere in the world. With Internet of
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Things (IOT), we can control any electronic equipment in homes. [4]

B. F. Alshammari, M. T. Chughtai, “loT Gas leakage detector and warning generator”. Engineering and Technology
and Applied Science Research Volume 10, Issue August 2020, pp no. 6142-6146. This paper presents an industrial
monitoring system design using the Internet of Things (IoT). The gas sensor (MQ-2) detects the leakage of gas under
most atmospheric conditions. They are controlled by an Arduino (UNO-Dip) that acts as a central processor unit in the
setup t. As soon as a gas leakage is detected by the sensor, the alarm is raised in the form of a buzzer. [5]

Gas Leakage Detection and Prevention System, Shreyas Thorat, Neha Tonape,the objective of this project is to present
the design of a automatic alarming system, which can detect and prevent liquefied petroleum gas leakage in various
premises. This system alerts the user by alarm. This device ensures safety and prevents suffocation and explosion due
to gas leakage. This project is implemented using Arduino uno. [6]

IHI.METHODOLOGY OF PROPOSED SURVEY

Existing LPG Gas Leakage Detection And Monitoring System
Sensors, microcontrollers, LCD display, Arduino UNO Dip,700p Bread board and buzzer are the material used for gas
leak. It is used to convert power supply system area from alternative current to direct current.
MQ2 SENSOR: The MQ2 Sensor is used in Gas Leakage Detection equipment in family and Industry.
ARDUINO UNO DIP: An Arduino is a microcontroller, whose main goal is to make electronic to be as easy as
possible. It is providing Integrated Development Environment (IDE). Arduino contains several numbers of parts and
integrated interfaces in a particular circuit board.

LCD DISPLAY: The LCD (liquid crystal display) contains two interfaces on upper and lower side of the module. The
16x2 LCD display has the height and width size of 80.0 x 36.0 mm and containing VA size of 66.0 x 16.0 mm and
thickness of LCD 13.2 mm. operating power supply ranges from +5.0 V or +3.0 V.

BUZZER: A buzzer is an audio signalling device which is capable of controlling microcontrollers IOT via, with the
working voltage of 5V. If the LPG sensor detects a gas leak at workplace or at home, the sensor will detect the noise,
and the gas leak will stop.

Show data ans send alen

1

message "l LED

[
‘ Gas sensor | ] . - LCD
‘ Power Supply | "1 Buzzer

reguiator

| Turn off gas

Figure 1 : Flowchart of LPG Gas Leakage Detector System

Proposed System: -

Proposed work suggests that to ensure LPG leakage detection. our project has four modules which are LPG leakage
detection, Gas flow control, on off the gas using android app, and weight monitoring. First module checks the gas
leakage and sends notifications to the user [1]. Second module is flowing control of LPG gas to maintain flame of gas
constant [2]. Third module is to ON/OFF the gas. This module automatically ON/OFF the gas whenever user wants to
ON or OFF the gas [3]. Fourth module is weight monitoring which check the amount of remaining gas in the cylinder
and sends notification to the user [4].
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Circuit Diagram: -

Figure 3 : Circuit ON (Gas is detected)

Figure 4
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IV.CONCLUSION AND FUTURE WORK

In this survey paper, we discussed the different methods used for identifying the leakages and drawbacks of the
proposed system that provides precautions in the form of alert signals or indications whenever there is leakage. This
monitoring and detection system is proposed mainly to meet the safety standards and to avoid fire accidents because of
leakage. The proposed system monitors and develops LPG gas leaks that detect air leaks and if it exceeds the safety
level, its buzzer and sends notifications using mobile. This user is alerted to the dangers and unusual situations to
perform the required activity. Gas leaks not only pollute the environment but also dissipate gases, damaging our
economy. This system will help if such a situation arises. This proposed system can be used in case of leakage of LPG
gas in commercial areas like hospitals, shops and hotels. We can avoid dangerous accidents caused by gas leakage with
the help of gas leak detection system.

10.
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ABSTRACT: Crops in farms are many times damaged by animals like buffaloes, cows, goats, birds and wild
elephants. This causes major losses for the farmers. Farmers can not stay on the field for 24 hours and protect it. To
overcome this problem, an animal detection system has been designed to detect the presence of animals and it offers a
warning and divert the animal without any harm. The designed system will continuously check for any animal to enter
the field. IR sensors and ultrasonic sensor are used in this project to detect animal movement and to give a signal to the
controller.

Further the animals are being diverted by generating sound and signals, and this signal is being transmitted to GSM and
instantly give farmers warning, so the farmers will be aware of the difficulty and available to the spot just in case the
animals do not show off by the alarm. The complete safety of crops was ensured by this system from animals thus
protecting the farmer’s loss.

L. INTRODUCTION

India is an agrarian region. Agriculture has perpetually been India’s most significant economic sector. While most of
India's population is dependent on agriculture, the farmers still experience many issues. Due to overpopulation a
deforestation occurs, water, food and shelter in forest areas are lacked by deforestation. Therefore, intrusion of animals
in residential areas is being rising day by day which is being affecting the human life, property that creates conflict
between human and animals. Agriculture is the backbone of the economy, however, would result in massive crop loss
due to animal intrusion in agricultural land.[1]

Elephants and other animals being coming into contact with humans have a negative impact in the several ways, such
as crop destruction, damage to food stores, water supply, homes and other properties, injury and human death. Conflict
between human beings may also be a serious problem where large quantities of money are wasted and life is at risk. In
recent times the numbers of those types of conflicts are increasing. Farmers in India has been facing serious threats
from natural calamities pests and damage by animals leading to lower yields.[2]

Ancient strategies are being followed by farmers aren't much effective and it's not being feasible to hire guards to keep
an eye fixed on the crops and forestall the wild animals. Therefore this zone is to be monitored continuously to prevent
entry of this kind of animals or the other unwanted intrusion. So, animal detection system is being vital in farm
areas.[3]

ILLITERATURE REVIEW

Shende P. Y, Raut, S. M (2023) solar electrical fencing for irrigation of agriculture animal. Farmers encounter severe
threats in rural parts of India like damage done by birds and animals. Hence, to overcome this issue we have designed a
system in which sound is played to scare the animals and birds, so that it will automatically run away. The GSM
module makes a call to the farmer to alert him. Therefore, the designed system is affordable and useful to the farmers.
The designed system won't be harmful to animals and person , and it protects the farm areas.[4]

In the proposed system, Crop monitoring is done by placing sensors in the agricultural field. In our proposed work, IR,
ultrasonic sensor and GSM is used. When animals come near to the IR sensor and it detects the animal movement.
After getting that initial input signal, it will be given to the microcontroller for further processing and the system will be
activated immediately, it will on the APR board, and the sound is being played to divert the animal, at the same time it
makes a call to the owner. Similarly ultrasonic sensor is mounted on the motor. It rotates 360 degree, therefore
ultrasonic sensor detects the presence of birds in all direction.[5]
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Moammar Dayoub (2022) detected the ultrasonic sensor, it sends the signal to the controller. Microcontroller block is
used for reading the inputs from IR and ultrasonic sensor. Whole process is controlled by microcontroller. The GSM
module is used for making call to farmer when movement is detected. It alerts the farmer that some animals or birds try
to enter into the farm. [6]

The Phillips McDougall analysis Crop protection is a critical aspect of agriculture in (2018), particularly in regions
where wild animals pose a threat to farmland. Traditional methods such as fencing, scarecrows, and manual
surveillance have been widely used, but they often fall short in terms of efficiency, cost, and scalability. In recent years,
advancements in technology have enabled the development of smart crop protection systems that integrate various
modern tools and techniques. Below is a brief review of the key areas in this domain [7]

Smart systems frequently employ sensors such as infrared (IR), ultrasonic, motion detectors, and thermal imaging
cameras to detect animal intrusions. These sensors can identify the presence of animals based on movement, heat
signatures, or sound, offering a proactive approach to crop protection. The Internet of Things (IoT) plays a crucial role
in enabling real-time communication between devices in smart crop protection systems. For instance, wireless sensor
networks (WSNs) can send alerts to farmers' smartphones or control systems when an intrusion is detected, allowing
for timely intervention. [§]

HIL.METHODOLOGY OF PROPOSED SURVEY
Methodology
Most of the farmers in India using electrical fence to guard the crops. However, this system has some issues like
occasionally voltage drop occurs and the owners of the fence has been got to check the voltage however they cannot

know it without being going there and this system is harmful to the animals.[9]

Experimental Results

Figure 1: Transistor Figure 2: Diode

In the proposed system, Crop monitoring is done by placing sensors in the agricultural field. In our proposed work, IR,
ultrasonic sensor and GSM is used. When animals come near to the IR sensor and it detects the animal movement.
After getting that initial input signal, it will be given to the microcontroller for further processing and the system will be
activated immediately, it will on the APR board, and the sound is being played to divert the animal, at the same time it
makes a call to the owner. Similarly ultrasonic sensor is mounted on the motor. It rotates 360 degree, therefore
ultrasonic sensor detects the presence of birds in all direction. If the ultrasonic senor is detected, it sends the signal to
the controller. Microcontroller block is used for reading the inputs from IR and ultrasonic sensor. Whole process is
controlled by microcontroller. The GSM module is used for making call to farmer when movement is detected. It alerts
the farmer that some animals or birds try to enter into the farm. The Fig. 1 shows the block diagram of the proposed
smart crop protection system from animals using .[10]
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1. Transistor

A transistor is a semiconductor device that controls or regulates the flow of voltage or current in an electronic circuit

2. Diod

A transistor is a semiconductor device that controls or regulates the flow of voltage or current in an electronic circuit

3. IR Sensor

An IR sensor could be a device that is used to detect the IR radiation being falling on that. It is essentially a tool that
consists of an IR light-emitting diode and a photodiode that square measure output together known as a photo-coupler
or an opto-coupler. The IR light-emitting diode emits IR radiation, intensity of reception by the photodiode which

dictates the output of the device.

Connection

Figure 3

IV.CONCLUSION AND FUTURE WORK

Farmers encounter severe threats in rural parts of India like damage done by birds and animals. Hence, to overcome this
issue we have designed a system in which sound is played to scare the animals and birds, so that it will automatically
run away. The GSM module makes a call to the farmer to alert him. Therefore, the designed system is affordable and
useful to the farmers. The designed system won't be harmful to animals and person, and it protects the farm areas.
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ABSTRACT: The basic idea of this paper to show how the normal working of the automatic watering of plants takes
places for such the normal plants. In this paper we are only working on the normal plants not specific to any of the
plants and not specific to any category of the plants. We will work on the normal soil. Soil moisture will be related to
water content which a factor will be effect on the growth and development of the plant. Then the normal processing of
watering plants is generally done manually regardless of the how much volume of water needed by plants. Already
many research paper has been discussed in some of the paper and the system are also being created to detect the soil
moisture level. Just for taking the area of plants we are normally taking the ratio 25% only. If soil moisture value is
detected on 25% - 30%, then the device activates the watering function by opening the valve from the solenoid valve to
drain water to the pipe. When the soil moisture detected more than 50%, the device stops the watering function.
platform, used to display moisture percentage data in graphical form, so the system has the potential to be used in the
process of watering the plants automatically.

L. INTRODUCTION

If we look at the current scenario of the country the population of the country is going to increase day by day and the
number of plantation of trees is going to decrease if there are the some trees but maximum number of peoples are not
having are not having the enough time to take care of their plants which are at their home or the people which have
planted who have planted in the garden of their house or some little field area . So, in this review paper we will work on
the automatic watering of plants [1]

As the number of populations is increasing is increasing so we have to also increase the number of plants which give us
more oxygen so if the large number of people will be there so we will need large watering system so with the help of
the smart watering system we can provide the sufficient amount of water. The process of providing the water to the
plants can be manually as well as by using smart devices. This research is related to the design of a prototype device
and plant watering system that functions automatically.[2]

The prototype of the device made emphasizes the measurement of soil moisture content for control the flow of water
while watering plants. The only purpose of this research paper is that the plant watering system has the ability to
control the water content required by the plants based on the soil moisture.

II. LITERATURE REVIEW

Hriday chawla As per reading the different types of the research paper the most of the research paper show that we that
connect them with the help of the GSM module and with the cloud also but if we see the normal, we can just implement
it with the moisture sensor also For the normal people we have to make it cost effective also so that the people who
want to use these types of the system in their houses so that they can use it cheap and the best method to save the plants
life. While using the cloud also it will be little bit costly. The simple means how much advance we will make it, it will
become that much costly so we have try to implement in a simple manner. An estimated 26 million people are
worldwide affected by droughts every year, and they are the most severe problem to livelihood and crops in nearly
every part of the world. So due to the lack of the water on the places of the earth the watering system has been
generated. [3]

It is a slow process disaster occur by the lack of water, which result in a water shortage. Lack of water has been
becoming the creating a serious impact on health, agriculture, economies, energy and the environment The research
provides key insight on the effects of climate on agriculture as rules should be prepare for the number people should do
this agriculture so that the water decency can be maintained. The study, which evaluated the effect of 1,800 weather

9|Page



Proceedings of 3" International Conference on Multidisciplinary Research in Engineering and Technology (ICMRET-2025)
15" & 16™ January 2025, Ajeenkya DY Pafil School of Engineering, Pune, India, ISBN: 978-81-984557-6-5

disasters on domestics crops like rice and wheat, suggests that the effects of drought worsened and are predict to
continuously to affect in the coming decades.[4]

III. METHODOLOGY OF PROPOSED SURVEY
METHODOLOGY

The construction part shown in the fig 1shows that how can we do the connections and things are required to make
advanced system. Doing the connection is very quiet simple and anyone can make it and use it. The only need is of
basic knowledge of hardware and electronics.

1) Power Supply (12v)
2) Relay Module

3) Microcontroller

4)  Amplifier Circuit

5) Soil Moisture Probes
6) Plant in the flowerpot
7)  Water pump

8) Water container

Experimental results

The results of our experiment in the form of the overall representation of our tested automatic plant watering system
based on Arduino microcontroller and sensor technology. As it can be concluded from the picture below, the system
has been designed and tested successfully in a successful manner. Also, functionality of the system, as well as the
overall behaviour of the plant, has been observed in the next 30 days and the results were great as expected and desired.
As result of our observation we noticed that plant maintained its homeostasis in desired, regular and health without any
scarcity is observed. Whenever and wherever a water is needed for any such kind of thing it is automatically sense by
the sensors and controller they generate and send a quick signal to the watering pump to start giving water to the plant
till the requirement is done completely.

Figure 1: Automatic Plant Watering System
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IV.CONCLUSION AND FUTURE WORK

Although it seems to be more demanding and challenging, there are many other possibilities like creating complex
connections of plants of similar variety. Also, using more than one sensor is another idea for an experiment but there
are some many other experimental and using solar also for the watering and timer for setting irrigation system etc.

However, independently of the way used to construct it, there is no doubt that this system can be very helpful in
solving many problems, from those that seem harmless. Now by using this system, it is now possible to provide the
proper amount of water which will be releasing during the process of watering the plant. Although it can be very
dangerous for human being to survive for the middle man who are not much aware of the technology and science are
the people who are using this system will have the big benefit of using this system.
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ABSTRACT: This study proposed an efficient technique for eradicating the upsurge in the number of cases of roads
accidents caused by excessive intake of alcohol by drivers on the Nigerian roads.

Material and methods: This study developed a prototype alcohol detection and engine locking system by using an
Arduino Uno microcontroller interfaced with an alcohol sensor along with an LCD screen and a DC motor to
demonstrate the concept. The system uses MQ-3 alcohol sensor to continuously monitor the blood alcohol content
(BAC) to detect the existence of liquor in the exhalation of a driver. By placing the sensor on the steering wheel, our
system has the capacity to continuously check alcohol level from the driver’s breath. The ignition will fail to start if the
sensors detect content of alcohol in the driver’s breath. In case the driver got drunk while driving, the sensor will still
detect alcohol in his breath and stop the engine so that the car would not accelerate any further and the driver can park
by the roadside

L. INTRODUCTION

These days, majority of road accidents are caused by drink-driving. Drunken drivers are in an unstable condition and
so, rash decisions are made on the highway which endangers the lives of road users, the driver inclusive. The enormity
of this menace transcends race or boundary. In Nigeria, the problem is being tackled by issuing laws prohibiting the act
of drivers getting drunk before or while driving as well as delegating law enforcements agents to arrest and persecute
culprits. However, effective monitoring of drunken drivers is a challenge to the policemen and road safety officers. The
reason for this stems from the natural inability of human beings to be omnipresent as well as omniscience within the
same space and time. This limited ability of law enforcement agents undermines every manual effort aimed at curbing
drink-driving.

There is therefore the need for an automatic alcohol detection system that can function without the restriction of space
and time.

Materials and Method : Our proposed work consists of various units that make up the system: the power supply unit,
the alcohol detection unit, the engine locking unit, ignition system unit, display unit, alarm unit and indicating unit. An
LCD display will be fitted inside the car to act as an indicator to the motorist together with everyone in the vehicle. A
DC motor is used as the car engine to demonstrate the concept of engine locking. The ATmega328 microcontroller
under the brand name of Arduino Uno will be used to keep looking for the output from the alcohol sensor. The Arduino
Uno sketch which is the environment for programming is used to write the code, compile, generate hex file and load it
to the microcontroller.

II. LITERATURE REVIEW

The Nigerian Bureau of Statistics reported 11, 363 road accidents in 2016. Although the report stated speed violation as
the foremost cause of these accidents, it can safely be inferred that most of the cases would have been due to driver’s
unstable condition caused by drivers getting drunk before they drive. The investigation done by the World Health
Organization in 2008 shows that about 50%-60% of traffic accidents are related to drink-driving. More so, WHO data
on road traffic deaths revealed 1.25 million traffic deaths were recorded globally in 2013 with the low- and middle-
income countries having higher fatality rates per 100 000 population (24.1 and 18.4 respectively). Data collected
showed that 67.2% of commercial vehicles drivers in Nigeria admitted to drinking alcohol during working days. This
shows that most drivers, especially commercial and heavy-duty trucks drivers engage in drink-driving, which can lead
to accident. Nigeria sets a legal limit of 0.5 g/100mL blood alcohol concentration (BAC), any level above that is said to
be illegal. In this paper, the illegal limit is taken as 0.4. The BAC depicts the quantity of alcohol in a certain volume of
blood. It is measured as either grams of ethanol per decilitre of blood (g/fdl, commonly used in the United States), or
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millilitres of blood, (mg/ml, used in much of Europe). For BAC level from 0.4 to 0.6, drivers feel dazed/confused or
otherwise disoriented, and it is generally not safe for a driver to drive a vehicle under such condition. Also, BAC level
for 0.7 to 0.8 makes a driver’s mental, physical and sensory functions to be severely impaired. At this stage, a driver is
inactive and incapable of driving. BAC level of 0.2 to 0.3 is still not safe but the driver still has a little degree of self-
control.

Our prototype system, integrates the following hardware components in the design: An LCD, the MQ-3 alcohol sensor,
DC motor, Buzzer and two LEDs are integrated to ATmega328 microcontroller. The proposed system was designed
and simulated using Proteus VSM simulator. The software code to be burnt into the Arduino board was written in
Arduino IDE sketch.

Many research efforts have been directed to the design of efficient systems that will monitor drink-driving. Altaf et al.

[1] proposed an alcohol detection and motor locking system. They used AT89S51 controller, MQ-3 alcohol sensor,
and an LCD to notify the occupiers of a car. The AT89S51 controller has an on-board flash memory which allows fast
development and reprogramming in a matter of seconds. Kousikan., Sundaraj [2] employed an infra-red (IR) alcohol
detection system to provide continuous monitoring of a driver’s BAC. An IR source LED-894 was used to direct IR
energy through an IR sensor (TSOP 1736) mounted on the steering wheel. The activation of the relay circuit is made
possible by an interface of IC-4538B and transistor-BC 547.

Pratiksha et al. [3] adopted the Arduino ATMEGA328 controller board interfaced with MQ-3 alcohol sensor module,
GPS, GSM, LCD and DC motor. The GPS module captures the location of a vehicle, and forwards it as a distress
message through the GSM module. The LCD acts as the display while the DC motor was employed as a model for
specifying the ability of the mechanism to lock the engine every time ethanol is sensed. Shaik et al. [4] proposed an
automatic vehicle engine locked control system using Virtual Instrumentation. The proposed system used LabVIEW to
implement an alcohol breath analyser. The method used an Arduino as the control unit interfaced with MQ-3 sensor as
a Breathalyzer. Other modules interfaced with the Arduino are buzzer, LED, LCD and DC motor. The LED and LCD
served as the output device. ZigBee, [oT and LabVIEW software are the other tools implemented. [oT enables E-mail
to be sent to concerned persons of arrested drunk suspects. Mandalkar et al. [5] proposed system included the use of a
GPS for tracking the vehicle’s location, heart pulse sensor to notify normal or abnormal condition of driver, and
bumper switch to detect collision of vehicle. Other functional modules interfaced to the ATmega328 controller are
GSM, GPS, LCD, MQ-3 alcohol sensor, obstacle sensor, fuel blocker, alarm and relays. Bandi et al. [6] proposed
system is based on ARM7

LPC2148 microcontroller which provides the continuous monitoring of a driver’s BAC. PAS 32U alcohol sensor was
utilized to continuously check the existence of liquor, while the Global Positioning System and Global System for
Mobile communication units send the place where the vehicle is situated via SMS.

Prashanth et al [7] developed a prototype of road accident avoiding system that have an alcohol sensor MQ-2 which
detects the presence of alcohol in human breath was integrated with a PIC16F877/874 microcontroller which acts as the
controller, and an LCD as the output. Shah, Nawgaje [8] proposed a system for detecting drivers that are drunk so as to
track them down. The system uses Advanced RISC Machine (ARM) processor and MQ3 that detects liquor. The MQ3
sensor senses the intensity of liquor by means of an analog to digital converter which is inbuilt in LPC2148 ARM
controller.

HI.METHODOLOGY OF PROPOSED SURVEY

Methodology

Drivers drunk driving can bring a lot of harm. The paper studies a device that is placed in the car to detect whether the
driver is drunk driving. The system consists of a core processor, an alcohol sensor, a display device, and an alarm
device. The fitting curve of the alcohol sensor was determined through experiments, and the correspondence between
the output voltage and the alcohol concentration was obtained. The design can detect the state of the driver's alcohol
concentration in real time in the car. When the system thinks that the driver's alcohol concentration exceeds a certain
value, a voice alarm is issued, and the device can effectively prevent the driver from drunk driving.

Experimental Results

The current scenario shows that the most of the road accidents are occurring due to drunk driving. The drivers who
drink alcohol are not in a stable condition and so, rash driving occurs on highway which can be risky to the lives of the
people on road, the driver inclusive. This paper presenting an Experimental Analysis of Alcohol detection in open and
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closed vehicle. (Here we used hand sanitizer). Here we set the alcohol limit 180 ml to the sensor and reading is taken
on 60,120 and 180 ml. After testing, it is observed that when the alcohol quantity is 120ml, we can allow the driver to
drive but when the quantity more than 180ml, the buzzer sound and the reading observed above the set limit. The
performance testing found by us is satisfactory in both open and closed car. There are so many technics of alcohol
detection available but here we are giving practical approach. It will definitely be effective and beneficiary to the
society.

Figure 1 : M3 sensor Figure 2 : Alcohol detection machine
IV.CONCLUSION AND FUTURE WORK

In this paper, we proposed a method to sense the presence of alcohol from the breath of drivers and curtail the
catastrophic effects it can have on peoples’ lives. The system was designed and implemented successfully via the use of
Arduino Uno ATMEGA328 microcontroller and MQ-3 sensor. Experimental evaluation of the system showed that the
alcohol sensor was able to deliver fast response when alcohol is detected. Also, the ability of the alcohol sensor to
operate over a long time is a feature of the proposed system.
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ABSTRACT: Traffic congestion is a major problem in many cities of India along with other countries. Failure of
signals, poor law enforcement and bad traffic management has lead to traffic congestion. One of the major problems
with Indian cities is that the existing infrastructure cannot be expanded more, and thus the only option available is
better management of the traffic. Traffic congestion has a negative impact on economy, the environment and the overall
quality of life. Hence it is high time to effectively manage the traffic congestion problem. There various methods
available for traffic management such as video data analysis, infrared sensors, inductive loop detection, wireless sensor
network, etc. All these methods are effective methods of smart traffic management. But the problem with these systems
ems is that the installation time, the cost incurred for the installation and maintenance of the system is very high. Hence
a new technology called Radio Frequency Identification (RFIDD) is introduced which he coupled with the existing
signaling system that can act a key to smart traffic management in real time. This new technology which will require
less time for installation with lesser costs as compared to other methods of traffic congestion management. Use of this
new technology will lead to reduced traffic congestion. Bottlenecks will be detected early and hence early preventive
measures can be taken thus saving time and money of the driver.

I. INTRODUCTION

Traffic congestion road networks are nothing but slower speeds, increased trip time and increased queuing of the
vehicles. When the number of vehicles vol exceeds the capacity of the road, traffic congestion occurs. In the
metropolitan. Cities of India traffic congestion is a major problem. Traffic congestion is caused when the demand
exceeds the available road capacity This is known as saturation Individual incidents such as accidents or sudden
braking of a car in a smooth flow of heavy traffic have rippling effects and cause traffic jams.[1]

There even severe security problems in traffic system due to anti social elements which also leads to stagnation of
traffic at one place. In country like India, there is an annual loss of Rs 60,000 crores due to congestion (including fuel
wastage). Congestion in India has also led to slow speeds of freight vehicles, and increased waiting time at checkpoints
and toll plazas The average speed of vehicles on key corridors like Mumbai Chennai, Delhi-Chennai is less than
20kmph, while it is mere 21.35kmph on Delhi-Mumbai stretch.[2]

As per the transport corporation of India and I1IM, India’s freight volume is increasing annually at a rate of 9.08% and
that of vehicles at 10.76%, but that of road is only by 4.01%. This has resulted in reduced road space in accordance
with the number of total vehicles. The average fuel mileage in India is only 3.96kmpl. The major reason for this traffic
congestion India is the 2 most populated country after China in Asia, thus with increase in population, the member of
vehicles also increase The economic growth has certainly has impact on urban traffic.[3]

As the income rises, more and more people begin to go for cars rather than two wheelers Hence there is a need to
manage traffic in a smart way as the management of traffic with the conventional way such as the signaling system is
not having a major effect in curbing congestion of vehicular traffic.

II. LITERATURE REVIEW

The exiting traffic system is generally controlled by the traffic police. The main drawback of this system controlled by
the traffic police is that the system is not smart enough to deal with the traffic congestion. The traffic police official can
either block a road for more amount of time or let the vehicles on another road pass by i.e. the decision making may not
be smart enough and it entirely depends on the official’s decision. Moreover, even if traffic lights are used the time
interval for which the vehicles will be showed green or red signal is fixed.[4] Therefore, it may not be able to solve the
problem of traffic congestion. In India, it has been seen that even after the presence of traffic lights, traffic police
officials are on duty, which means that in this system more manpower is required and it is not economical in nature. In
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the paper presented by Mohammed Sarrab, Supriya Pulparambil, proposes an IoT based system model to collect,
process, and store real-time traffic data. The objective is to provide real-time traffic updates on traffic congestion and
unusual traffic incidents through roadside message units. The early-warning messages will help citizens to save their
time, especially during peak hours. The experiments results show good accuracy in vehicle detection and a low relative
error [1].In the paper presented by Rachana K P and Arvind R the system overcomes the flaws of previous traffic
administered systems. The structure takes traffic solidity as input from cameras which is abstracted from Digital Image
Processing technique and sensors data, resultantly giving output as signal data, resultantly giving output as signals
management. An algorithm is given to predict the traffic solidity for future to minimize the traffic congestion.
Development of IOT based traffic management system. Identify and penalize traffic violators and help officials identify
unauthorized drivers [2]. In the paper presented by Abdul Kadar Muhammad Masum and Md. Kalim Amzad Chy they
have used several ways to detect traffic density consisting of different kind of sensors like surveillance cameras,
ultrasonic sensors,RFIDs, the light beam that have merits as well as demerits. Ultrasonic sensors and RFIDs are
suitable sources for our proposed system. The ultrasonic sensor is most used sensor to identify the traffic density level
in TMS.It can calculate the distance up to 400 cm [3]. In the paper presented by Dr.D.Selvaraj and Gokul Nath they
have proposed a system to improve the existing system a new Green wave system is developed ,in which the traffic
signal management for emergency vehicle is included. To make the proposed system to work, each and every vehicle
going for registration is provided with a RFID tag. In which information like vehicle’s unique registration number and
vehicle type is stored [4].

III. METHODOLOGY OF PROPOSED SURVEY

Sensors are used to detect energy emitted from vehicles, road surfaces and other objects. The energy captured by these
infrared sensors is focused onto an infrared sensitive material using an optical system which then converts the energy
into the electric signals. These signals are mounted overhead to view the traffic. Infrared sensors are used for signal
control, detection of pedestrians in crosswalks and transmission of traffic information The basic disadvantages of
infrared sensors are that the operation of the system may be affected due to fog, also installation and maintenance of the
system is tedious.

Figure.1
IV. CONCLUSION AND FUTURE WORK

The proposed work focuses on Smart Traffic management System using RFID which will eliminate the drawbacks of
the existing system such as high implementation cost, dependency on the environmental conditions, etc. The proposed
system aims at effective management of traffic congestion. It is also cost effective than the existing system.
Furthermore, the study presents the problems in metropolitan areas all over the world caused by congestions and the
related sources. Congestions developed to a problem, which affects economies worldwide. Particularly metropolitan
areas are worst hit under these conditions. Congestions have a negative impact on the financial situation of a country,
on the environment and hence the overall quality of life. The proposed system can be enhanced by using any other
powerful communication network other than GSM.
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ABSTRACT: The advancement of robotics and automation has paved the way for innovative household applications,
including robotic vacuum cleaners. This project focuses on developing a cost-effective, efficient robotic vacuum
cleaner powered by an Arduino microcontroller. The robotic vacuum cleaner is designed to autonomously navigate
indoor spaces, clean surfaces, and avoid obstacles using a combination of sensors and algorithms.The system integrates
an Arduino board as its control unit, ultrasonic sensors for obstacle detection, and motor drivers to control movement.
Additionally, a suction mechanism powered by a DC motor ensures effective dust collection. The navigation logic
employs a simple decision-making algorithm to ensure thorough coverage of the cleaning area while avoiding
collisions.

The design emphasizes affordability and modularity, allowing for customization and scalability in future iterations.
This project demonstrates how microcontroller-based systems can contribute to smart home automation and reduce the
manual effort required for routine cleaning tasks. The proposed solution offers an eco-friendly and user-friendly
approach to maintaining cleanliness in modern households.

L. INTRODUCTION

An Arduino Vacuum Cleaner is a DIY project that combines robotics and home automation, leveraging the Arduino
microcontroller to create a functional and cost-effective cleaning device. By integrating components like motors,
sensors, and a suction mechanism, this project replicates the basic features of commercial robotic vacuum cleaners such
as navigation, obstacle detection, and floor cleaning

The project typically involves the following components .Arduino Board: Acts as the brain of the vacuum cleaner,
controlling all operations. Motors: For movement and driving the suction mechanism. Sensors: Ultrasonic or infrared
sensors help detect and avoid obstacles. Vacuum Module: A fan or suction system to pick up dust and debris. Power
Supply: Batteries or an external power source to run the device. Chassis: The physical structure that houses all
components.

Features of an Arduino Vacuum Cleaner:-Obstacle Avoidance: Sensors allow the cleaner to navigate around furniture
and walls. Automated Cleaning: Programmable cleaning routes or random cleaning patterns. Customizable: Open-
source Arduino platforms make it easy to add features like remote control, app connectivity, or advanced sensors.
Building an Arduino Vacuum Cleaner is a great way to learn robotics and electronics while developing a practical
device for home cleaning. It also fosters creativity, as the design and features can be tailored to specific needs.

II. LITERATURE REVIEW

Autonomous Navigation and Obstacle Avoidance Many studies focus on the use of sensors for autonomous navigation.
Ultrasonic sensors are frequently employed for obstacle detection and avoidance. Research by [Gupta R. K.]
demonstrated the effectiveness of pairing ultrasonic sensors with Arduino to create a responsive system that could
adapt to dynamic environments.[1]

Path Planning Algorithms. Efficient cleaning patterns are essential for reducing cleaning time and energy consumption.
Studies highlight the use of simple algorithms, such as random walk or wall-following methods, which are
computationally feasible on Arduino -based systems. Advanced implementations include coverage path planning for
systematic area cleaning. [2]

Integration of Suction Mechanisms Research by [Gupta S. S.] explored various suction systems, from low-power DC
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motors to brushless motors, to enhance cleaning efficiency. The modularity of Arduino makes it a suitable choice for
integrating and controlling these components.[3]

Cost-Effective Designs Arduino-based robotic vacuum cleaners are recognized for their affordability compared to
commercial products. Several projects demonstrate how open-source hardware and software can be used to create
functional prototypes at a fraction [4]

Energy Optimization Studies also investigate energy-efficient operation, focusing on optimizing motor control and
reducing idle time during operation. Solar-powered or rechargeable battery systems are sometimes incorporated to
enhance sustainability.[5]

Sensor Fusion and Mapping Combining multiple sensors, such as infrared, bump sensors, and gyroscopes, has been
explored to improve mapping and spatial awareness. Arduino’s compatibility with these sensors allows for seamless
integration.[6]

User Interaction and Remote ControlSome designs integrate Bluetooth or Wi-Fi modules to enable smartphone control,
providing users with greater flexibility. Research by [Lim Y. H.] highlighted the effectiveness of app-based
controls in improving user experience.[7]

Challenges and Limitations Despite progress, challenges remain, including limited computational power, lack of robust
Al for advanced decision-making, and difficulty in cleaning uneven surfaces or high-pile carpets. These limitations
highlight areas for future research and development. [8]

III. METHODOLOGY OF PROPOSED SURVEY

This methodology ensures a structured approach to designing and implementing an Arduino-based robotic vacuum
cleaner while leaving room for future improvements. Methodology: Robotic Vacuum Cleaner Using Arduino. The
methodology for creating a robotic vacuum cleaner using Arduino is based on integrating sensors, actuators, and a
microcontroller to achieve autonomous cleaning. The process includes system design, hardware assembly,
programming, and testing. Problem Identification and Objective. The aim is to design a cost-effective robotic vacuum
cleaner that autonomously navigates indoor spaces, avoids obstacles, and efficiently cleans surfaces using Arduino as
the control unit. Wire the motor driver to the Arduino for precise control of wheel movement and cleaning mechanisms.
Testing and Calibration Obstacle Detection: Test the ultrasonic sensors to ensure they detect objects within the desired
range (10-30 cm).Edge Detection: Validate the IR sensors to stop the robot at edges. Navigation: Test the navigation
algorithm in different room layouts to ensure optimal cleaning coverage. Cleaning Efficiency: Evaluate the suction
power and ability to pick up various debris types on flat and carpeted surfaces. Performance Evaluation. Measure
metrics such as cleaning area coverage, obstacle avoidance accuracy, battery life, and operational time. Identify and
address inefficiencies or malfunctions during operation. Optimization and Iteration. Refine navigation algorithms for
better coverage (e.g., systematic path planning).Improve hardware components (e.g., more powerful motors or
advanced sensors like LiDAR).Add features like Bluetooth or Wi-Fi modules for remote control or mobile app
integration.

EXPERIMENTAL RESULTS

The experimental evaluation of the Arduino-based robotic vacuum cleaner focuses on key performance metrics such as
navigation efficiency, cleaning effectiveness, obstacle avoidance accuracy, and power consumption. Below are the
observed results based on a prototype developed using the methodology described earlier. Navigation Performance
Obstacle Detection and Avoidance: The ultrasonic sensors detected obstacles accurately at a distance of 10-30 cm,
allowing the robot to avoid collisions. The response time for obstacle detection and movement adjustment was
approximately 200 milliseconds. Edge Detection:IR sensors successfully identified edges (e.g., stairs) with a detection
accuracy of 95%. The robot stopped or changed direction to prevent falls. Coverage: Using a random walk algorithm,
the robot covered approximately 85% of the cleaning area in a 10-minute trial. Incorporating a wall-following
algorithm improved coverage to 93%.Cleaning Efficiency Suction Power: The DC motor-powered suction system
effectively collected dust and small debris (e.g., crumbs, pet hair).

Cleaning Time: The robot cleaned a 5 m? area in approximately 12 minutes, demonstrating moderate efficiency for
small rooms. Surface Adaptability: The cleaner performed well on flat surfaces such as tile and hardwood but struggled
with thick carpets due to limited suction power and motor torque. Power Consumption Battery Life: A 12V 2000mAh
rechargeable battery provided a runtime of approximately 45-50 minutes under continuous operation. Energy Usage:
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The combined power consumption of the motors, sensors, and Adriano controller averaged 5-7W during operation.
Obstacle Avoidance Accuracy Static Obstacles: The robot successfully avoided static obstacles (e.g., furniture, walls)
in 90% of encounters. Dynamic Obstacles: Performance dropped to 70% when dynamic obstacles (e.g., people or pets)
were introduced, as the robot relied on ultrasonic sensors with limited coverage angles. User Interaction and Control
Manual Mode: Integration with a Bluetooth module allowed smartphone-based control, offering a user- friendly
alternative to autonomous mode. Ease of Use: The prototype required minimal maintenance and was straightforward to
operate, with simple on/off controls. Limitations and Challenges. Limited Al Capabilities: The Arduino lacked
advanced processing power for complex path planning or real-time mapping. Suction Efficiency: Heavier debris and
deep-seated dirt on carpets were not effectively cleaned. Coverage Gaps: Some areas were missed due to reliance on
simple navigation algorithms.

Figure 1

IV. CONCLUSION AND FUTURE WORK

The experimental results demonstrate that the Arduino-based robotic vacuum cleaner is a cost-effective and functional
device for basic cleaning tasks. While it performs well in obstacle avoidance and cleaning on flat surfaces, its
efficiency can be improved by integrating more powerful hardware (e.g., better motors, LIDAR for mapping) and
advanced algorithms for systematic navigation.
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ABSTRACT: This project presents a water alarm working model designed to detect rising water levels and provide an
early warning signal to prevent overflow or flooding. The system utilizes simple components, including a water-level
sensor (such as conductive probes or a float sensor), a power supply, and an alarm (buzzer or LED indicator). When the
water level reaches a predefined threshold, the sensor completes the circuit, activating the alarm and alerting users to
take necessary action. This model serves as a practical demonstration of water-level monitoring, offering applications
in household water tanks, flood detection systems, and industrial water management. The design is cost-effective, easy
to implement, and aids in water conservation and safety measures.

I. INTRODUCTION

A Water Tank Level Indicator is a device designed to monitor and display the water level in a tank, ensuring efficient
water management and preventing issues like overflow or dry running. These indicators provide real-time data on the
water level, helping users maintain optimal water storage, whether in residential, commercial, or industrial settings.
Water tank level indicators are essential for improving water conservation, reducing water wastage, and enhancing the
operational efficiency of water-dependent processes. By offering accurate, reliable, and automated monitoring, these
systems help users manage water resources effectively and prevent unnecessary inconveniences or damages related to
water scarcity or overflow

II. LITERATURE REVIEW

[1] This paper focuses on limiting the amount of water supplied to each household. When this system is installed in a
house, it continuously monitors the total water usage of that house. Once the amount of water used reaches a threshold
value, the flow of water entering the house is reduced by a fraction of the original, the system send a message to the
consumer via email once the water limit reaches 80% and 100%. Also, it periodically updates the user about the volume
of water spent, along with information about the exact points in the house where consumption is maximum.

[2] This Project mainly focuses on minimizing water and electricity wastage by building an efficient automated water
pump. Some sophisticated automation materials have been established in order to set some works automatically such as
Arduino microprocessor, which enables to control the electrical circuits logically.

The ultrasonic sensors used, will automatically turn on the machine in the water tank and it will be turned off
automatically after the water tank is fully filled by the water. As there are many ways to create a water level controller
so in case

[3] the system consist of similar components but instead of an LCD display it has a buzzer alarming system. Such that
when the tank is about to get empty the buzzer makes sound indicating tank the water pump will be started. It helps to
prevent dry running of motor which causes financial loss and waste of time. In

[4] there is an overview of the Efficient Automatic Water Control Level Management it is also implemented by
Arduino and ultrasonic sensor. Although it is a bit expensive system as it involves a Wi-Fi module. Resulting the things
can be controlled through an mobile application making it more accessible from anyplace. This system also have a help
in saving time .It also use relay module to break or join contact with given circuit based on the input given.

[5] This paper is used to make the automatic water level monitoring .the main aim of this project is to sense the level of
the water in bucket and the tap turns on and off according to the condition and display it on the screen.

[6] This paper have developed a system which firstly check the level of the water in bucket with the help of water level
indicator .this system consists of ultrasonic sensor and Arduino Uno.
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[7] This paper introduced a system in which the automatic water level monitoring takes place with the help of sensor.
With the use of sensor we realize the different level of water in bucket and stop the overflow of water.

[8] This paper deals with the process of development of a system for automation of fossil fuel pump for filling a
container .Basically the author is working on petrol level indicator which has an automated audio alert system. With the
help of magnetic sensors the author has come up with a unique application .Water level controllers are not appropriate
in this project due to the direct contact of liquid with the electrodes. The concept is very much similar to water level
indicator project but defined in different fashion.

[9] This paper works with the concept of measurement of water level. The author has used ultrasonic measurements for
measuring the level of water and AVR Microcontroller to control the flow of water. Ultrasonic sensors use the concept
of ECHO. They have used LCD to display the amount of water present in the motor pump. The concept of echo is
related to sound waves with the help of it sensor works.

[10] This paper deals with the same concept of checking the water level. The motor turns ON or OFF depending on the
amount in the tank.

[11] This project checks the water level and uses a pump to switch off the water supply as and when required. It mainly
focuses on minimizing the man power and reducing time wastage.

[12] This paper gives us a idea of Automatic water level controller for residential application. The system monitors the
water level and automatically switches ON motor when tank gets empty and turns it OFF when the tank get full. It also
display water on LCD display. To detect and control water level they have used 8051 microcontroller.

[13] In this paper we can old concept with adaptive technology. They have used water level sensor which works on the
principle of electrical conducting property of water. LED's are used to indicate water level and Relay is used for
monitoring of motor.

[14] This paper deals with a modern Canal Control System. In this particular paper the author is presenting optimistic
indicator for canal control system. One faces lot of problems while selecting an appropriate indicator for canal system,
so here is the one with optimized indicator for the canal system.

[15] This paper tells us about the Level sensor for automated drug delivery. Unlike microwave methods of level sensing
using radars which usually are expensive, bulky and intrusive, the author presents an extremely low cost printed,
intrusive microwave sensor to reliably sense the liquid level. So the basic aim of the author is to get larger output
within reliable resources.

III. METHODOLOGY OF PROPOSED SURVEY

1. Objective
The objective of the water alarm working model is to detect rising water levels and trigger an alert (buzzer or LED)
when a predefined threshold is reached, helping prevent overflow or flooding.

2. Materials and Component

- Power Source (e.g., 9V battery or adapter)

- Buzzer/Alarm(for audio alert)

- LED (for visual indication)

- Resistors(as required for current control)

- Wires (for connections)

- Breadboard or PCB(for circuit assembly)

- Container/Tank (to simulate water level changes)

3. Circuit Design

- Circuit Connections:

- Connect the power source to the sensors and buzzer/LED.

- Wire the sensors so that when water reaches the predefined level, the circuit closes, activating the buzzer/LED.
- Components Integration:

- Ensure the buzzer and LED are in parallel to activate simultaneously when triggered.
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4. Working Principle

- When water reaches the level where the sensor probes are placed, the water completes the circuit due to its
conductivity.

- This closed circuit allows current to flow, triggering the buzzer or LED.

- For a float sensor, rising water lifts the float, which mechanically closes the circuit, activating the alarm.

5. Testing and Calibration
- Testing: Gradually fill the container with water and observe if the alarm activates at the desired level.

6. Safety Measures

- Ensure proper insulation of wires to avoid short circuits.

- Use low-voltage power sources to minimize electrical hazards.
- Waterproof the sensors to enhance durability.

7. Final Assembly
- Assemble all components on a breadboard or solder them onto a PCB for a more permanent model.
- Mount the sensors securely in the water container.

8. Evaluation
- Verify that the system works consistently under different conditions.

- Check for false alarms or sensor malfunctions.

This methodology ensures the development of a simple, cost-effective, and reliable water alarm system for
applications in homes, industries, and flood prevention.

IV. EXPERIMENTAL RESULTS

Equipment’s :

Input Voltage: 6 volt power supply is required.

Transistor: BC548C is general purpose silicon, NPN, bipolar junction transistor. It is used for amplification and
switching purposes. The current gain may vary between 110 and 800. The maximum DC current gain is 800.

Water Sensors: 18 SWG copper wires can be used as sensing probes that can be placed in the water tank. As the current
required passing through the wire is in nano amps. But if needed then carbon rods at the end of wires can be used.
These carbon rods should be thoroughly washed.
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LM7805: This is the Sv regulator used to power up the whole circuit.
Buzzer: Any 6 V buzzer will work here.

This circuit consists of 4 sensing probes which are dipped in water to sense the level of water. The probe A is
connected as common to other three, which should be at the bottom most part of the water tank, also it act as a
reference level. The probes B, C, and D are set as minimum, middle and maximum level respectively. The circuit is
assembled on a general PCB and encloses it in a casing and mounts it inside home with the indicator LED’s pointing
out of the box. A short length three, 18 SWG copper wires can be used as sensing probes and for common sensor Probe
A, a bare copper wire can be used. When water in the tank touches the probe A and B both, a small current flows from
A to B through water and to the base of transistor T1 via a 220KQ resistor. As a result the transistor conducts causing
the LED1 to glow and immediately the pump will start functioning and the buzzer starts sounding. Similarly, when
water touches sensor C, LED2 glow and indicates that the tank is halffilled and still the pump works and it gives the
information about the level of water in the tank. Finally, when the water touches sensor D, LED3 glows and indicates
the tank is completely filled and immoderately the pump stops functioning and the buzzer connected will stop

V. CONCLUSION AND FUTURE WORK

With the help of this project we aim to save electricity as well as water. It is very important to save the natural
resources. When the water in bucket /tank is reaches at a particular level we don’t realize that the tank is overflowing.
This leads to more water as well as energy consumption. People too get engaged in that and stop doing other work until
the tank is full which can cause a lot of unnecessary time consumption. So to overcome this situation this project can
sense and indicate the water level in the tank when it reaches at a particular level and then the pump/tap turns on/off
which will save water and electricity. Therefore the water level monitoring and controller using Arduino project can
prove very helpful in minimizing the use of man power. Its application is not only limited to house hold but can also be
used in the industrial and agricultural sector.
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ABSTRACT: People with visual impairment face various problems in their daily life as the modern assistive devices
are often not meeting the consumer requirements in term of price and level of assistance. This paper presents a new
design of assistive smart glasses for visually impaired students. The objective is to assist in multiple daily tasks using
the advantage of wearable design format. As a proof of concept, this paper only presents one example application, i.e.
text recognition technology that can help reading from hardcopy materials. The building cost is kept low by using
single board computer raspberry pi 2 as the heart of processing and the raspberry pi 2 camera for image capturing.

I. INTRODUCTION

Visual impairment affects million of people worldwide, impacting there daily lives ,mobility and independence
Assistive technologies have long been used to support individuals with visual impairments, but recent advancements in
smart glasses technology have opened up new possibilities for enhancing their quality of life. Smart glasses, equipped
with artificial intelligence, computer vision, and sensor technologies, have the potential to provide real-time visual
feedback, object recognition, and navigation assistance. The World Health Organization estimates that approximately
285 million people worldwide live with visual impairments, with 43% of these cases being due to blindness. The
development of assistive technologies has been crucial in supporting individuals with visual impairments. Recent
breakthroughs in smart glasses technology have paved the way for innovative solutions that can enhance the mobility,
independence, and overall quality of life for blind individuals. This review paper provides an in-depth examination of
the current state of smart glasses technology for blind people, highlighting its potential, limitations, and future
directions. This review paper aims to provide a comprehensive overview of the current state of smart glasses
technology for blind people, including their design, functionality, and user experience. By examining the existing
literature and highlighting the benefits and limitations of smart glasses, this review seeks to inform researchers,
developers, and policymakers about the future directions and potential applications of this technology.

II. LITERATURE REVIEW

Text detection and recognition have been a challenging issue in different computer vision fields. There are many
research papers that have discussed different methods and algorithms for extracting the text from the images. the main
purpose of this literature review is to view some of these methods and their effectiveness regarding their accuracy rates.
In end-to-end text recognition with the power of neural network combined with the new unsupervised feature, learning
growth took advantage of the known framework for the train to achieve high accuracy of the text and character
detection and recognition modules. These two models have been combined using simple methods to build end to end
text recognition system. The datasets that been used are ICDAR 2003 and SVT. The method of 62-way character
classifier obtained 83.9% of accuracy for a cropped character from the first dataset [1].

In novel scene text recognition, which is an algorithm that mainly depended on machine learning methods. Two types
of classifiers have been designed to achieve more accuracy, the first one was developed to generate candidates, but the
second one was for filtering of candidates that are not text. a novel technique has been developed to take advantage of
multi-channel information. two datasets have been used in this study, ICDAR 2005, ICDAR 2011. This method has
achieved significant results in different evaluation protocols [2].

In photoOCR which is a system designed to detect and extract any text from any image using machine learning
techniques, it also used different distributed language modelling . The goal of this system was to recognize any text
from any challenging image such as poor quality or blurred images. This system has been used in different application
such as Google Translate. The datasets that are been used for this system are ICDAR and SVT. the results showed that
the processing time for text detection and recognition is around 600ms for one image [3].

For text recognition in natural scene images method, this method has proposed an accurate and robust method for
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detecting texts in natural scene images. This method has used an (MSER) algorithm to detect almost all characters from
any image. The datasets used for this system are ICDAR 2011 and Multilingual datasets. The results showed that the
MSER has achieved 88.52% in character level recall [4].

End-to-end real-time text recognition and localization system have used ER (External Regions) detector that covered
about 94.8% of the characters, and the processing time of an image with 800x600 resolution was 0.3s on a regular
personal computer. The system used two datasets ICDAR 2011 and SVT. The average run time of the method on an
800%600 image was 0.3s on a standard PC. On the ICDAR 2011 dataset, the method achieved 64.7% of image-recall.
for SVT, it achieved 32.9% of image-recall [5].

Text detection and localization using Oriented Stroke Detection is a method that took advantage of two important
methods that are connected to a component with a sliding window. The character or the letter has been recognized as a
region in the image that has some strokes in a particular direction and particular position. The dataset that has been used
is ICDAR 2011, the experiment results showed 66% recall better than the previous methods [6].

EAST is an abbreviation of an Efficient and Accurate Scene Text Detector. This method is a simple and powerful
pipeline that allows detecting a text in natural scenes, and it achieves high accuracy and efficiency. Three datasets have
been used in this study ICDAR 2015, COCO-Text and MSRA-TD500. The experiment has shown that this method has
better results than previous methods regarding accuracy and efficiency [7].

III. METHODOLOGY OF PROPOSED SURVEY

The smart glasses follow a user centric approach employing an intuitive interaction mechanism foe seamless operation
By adhering to a simple and consistent workflow, user can effortlessly navigation through different modes and
functionalities when the obstacles recognition mode, glasses employ an intelligent algorithm(sensor) to verify the
positioning. This study will employ a mixed methods approach, combining both qualitative and quantitative research
methods. A comprehensive literature will be conducted to identify existing research on smart glasses for blind people.
Relevant articles, papers, and reports will be analyze to gain insights into the current state of technology, user
experience, and applications. Surveys and interviews will be conducted with: Visually impaired individuals: To gather
information on their experiences, challenges, and expectations from smart glasses technology. Developers and
manufacturers: To gain insights into the design, development, and testing processes of smart glasses for blind people.
Healthcare professionals: To understand their perspectives on the potential benefits and limitations of smart glasses for
blind people. In-depth case studies will be conducted to examine the effectiveness of smart glasses in real-world
scenarios. Participants will be asked to use smart glasses for a specified period and provide feedback on their
experiences.

Experimental Results

Experimental Design

The experimental design consisted of a mixed-methods approach, combining both quantitative and qualitative data
collection and analysis methods.

A total of 5 visually impaired individuals participated in the study. Participants were recruited through local
organizations for the visually impaired and were selected based on their willingness to participate and their ability to
use smart glasses technology.

Figure. 1
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IV. CONCLUSION AND FUTURE WORK

This study demonstrated the effectiveness of smart glasses technology in improving mobility and independence for
visually impaired individuals. The results showed significant improvements in object recognition, text recognition, and
navigation. The qualitative findings highlighted the positive user experience and the potential of smart glasses
technology to enhance the quality of life for visually impaired individuals.
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ABSTRACT: Driver drowsiness is a major cause of road accidents globally, resulting in significant loss of life and
property. To address this, a real-time drowsiness detection system integrated into a pair of glasses is proposed, designed
to monitor the wearer's alertness while driving. These smart glasses use a combination of sensors, including infrared
(IR) eye-tracking, electrooculography (EOG), or electroencephalography (EEG) sensors, to detect early signs of
drowsiness based on eyelid movements, blink rate, and head tilting patterns.

The system processes the sensor data through machine learning algorithms that identify drowsy behaviors, such as
prolonged eye closure or slow eye movements. Once detected, an alert system is triggered, providing audio, visual, or
tactile feedback to the driver to regain alertness, thus preventing accidents. The glasses are designed to be non-
intrusive, lightweight, and comfortable for long-term use, ensuring they do not distract the driver.

This project aims to improve road safety by offering a practical solution to reduce drowsiness-related accidents,
particularly during long drives or night-time travel.

I. INTRODUCTION

The increase in fatigue-related accidents on the roads has prompted the need for innovative solutions to monitor driver
alertness. The project on "Drowsy or Sleep Detector Glasses for Vehicle Drivers" aims to address this critical issue by
utilizing an infrared (IR) detector, buzzer, battery, and alarm system. This review evaluates the project's objectives,
mechanisms, and potential impact on road safety. Drowsy driving is a major contributor to road accidents and fatalities
worldwide, making it imperative to develop effective solutions to combat driver fatigue. The "Anti-Sleep Glass
Detector" is an innovative wearable device designed to enhance road safety by preventing drivers from falling asleep
behind the wheel. This project integrates advanced sensor technology, real-time alert systems, and ergonomic design to
provide a practical, non-invasive solution for fatigue detection.

The Anti-Sleep Glass Detector employs infrared sensors or pupil-tracking technology to monitor eye movement, blink
rates, and signs of drowsiness. Upon detecting early signs of sleep or reduced alertness, the device triggers immediate
alerts, such as vibrations, sound signals, or LED notifications, to awaken the driver and restore attentiveness. Unlike
traditional drowsiness detection systems that rely on vehicle-based technologies, this wearable approach offers
portability and personal safety monitoring, ensuring usability beyond just driving scenarios.

This research aims to explore the feasibility, accuracy, and usability of the Anti-Sleep Glass Detector in real-world
settings. By addressing challenges such as false-positive detections, comfort during prolonged use, and adaptability for
diverse user demographics, this project seeks to contribute to the growing body of solutions aimed at minimizing
drowsy-driving incidents and enhancing public safety on the road.

II. LITERATURE REVIEW

Zhao, Y., & Chen, L. (2023) done research on Advanced Technologies and Al Integration, Recent advancements in
Drowsy or Sleep Detector Glasses focus on integrating Artificial Intelligence (AI) and machine learning algorithms for
precise fatigue detection. By 2023, glasses with real-time monitoring systems were introduced, capable of analyzing
blink duration, pupil movement, and head nodding patterns. These systems use predictive models based on historical
driving behavior to warn drivers before drowsiness estimate [1].

Smith, A., & Kumar, S. (2021)[2]

smart glasses incorporating blue and green light therapy gained prominence for reducing melatonin levels and
increasing alertness during long drives.
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During the pandemic in 2020 [3]

Lightweight and ergonomic designs were developed to encourage widespread adoption, combining infrared sensors
with vibration and audio feedback for ease of use. Ramerez, F., & Lopez, D(2018). 2019-2016 Sensor-Based
Developments Between 2019 and 2016, the focus shifted towards integrating multiple sensors into the glasses. Glasses
in 2018 featured infrared technology for real-time eye tracking and gyroscopes to detect head tilts, providing
comprehensive drowsiness detection. In 2017 Li, Z., & Park, J. (2017), multi-functional devices emerged, capable of
detecting prolonged eye closure and triggering both auditory and physical alerts. Research done by Kim, J., & Singh, R.
(2016) explored Electroencephalogram (EEG)-based glasses to analyze brain activity, offering early drowsiness
warnings. These glasses marked a significant technological leap, although their bulkiness limited practical
application[3][4][5].

2015-2010: Early Prototypes and Foundational Research . Johnston, P., & Wang, T. (2013). Early prototypes,
developed between 2015 and 2013, relied on basic sensors like accelerometers to measure head motion and eyelid
closure frequency. These glasses issued alerts through vibrations or alarms when drowsy behavior was detected. In
2013, blue light therapy became a focal point, as it was found to increase alertness by influencing circadian rhythms

[6].

Wang, H., & Zhao, F. (2010) Foundational studies in 2010 highlighted the critical role of driver fatigue in road
accidents and proposed wearable devices as an effective countermeasure, paving the way for future advancements [7].

III. METHODOLOGY OF PROPOSED SURVEY

The methodology for developing the drowsy or sleep detector glasses involves designing a wearable system that
integrates multiple sensors to monitor physiological and behavioral signs of fatigue. The glasses will include infrared
(IR) sensors and electrooculography (EOG) electrodes to track eyelid movements, blink patterns, and eye closure
duration, while an inertial measurement unit (IMU) will detect head tilts and nodding, which signal drowsiness. The
collected data will be processed in real-time using a microcontroller, and machine learning algorithms will analyze the
data to detect drowsy states. Upon detection, the system will trigger alerts, such as audio or tactile feedback, to help the
driver stay alert.. The development of the Anti-Sleep Glass Detector follows a systematic approach that combines
hardware design, software integration, and real-world testing to ensure accuracy, usability, and comfort. The initial
phase involves a thorough analysis of requirements, focusing on the identification of drowsy-driving indicators and the
features needed for an effective solution. User-centric goals guide the design, ensuring the device is lightweight,
ergonomic, and non-intrusive for extended use. Technical specifications are established to determine the optimal
sensors, processing units, and alert mechanisms that balance performance and usability.

In the hardware design phase, key components such as infrared-based eye-tracking sensors or Electrooculography
(EOG) sensors are integrated to monitor critical metrics like eye movement, blink rate, and blink duration. An optional
accelerometer can also be included to detect head nodding, another common sign of drowsiness. The device is powered
by a low-power microcontroller and energy-efficient components to ensure prolonged battery life. A lightweight and
adjustable glasses frame is prototyped to securely house the sensors and electronics while maintaining user comfort.

The software development phase involves creating algorithms for signal processing to analyze data from the sensors
and detect patterns indicative of sleepiness. Noise reduction techniques are employed to minimize interference and
improve accuracy. The software is designed to trigger immediate alerts, such as vibrations, auditory signals, or LED
notifications, when drowsiness is detected. Testing and calibration are conducted iteratively, using real-world scenarios
to fine-tune the system, address false-positive alerts, and improve overall reliability. The methodology ensures a robust
and practical solution for enhancing road safety and reducing drowsy-driving incidents.

EXPERIMENTAL RESULTS
The experimental evaluation of the drowsy or sleep detector glasses was conducted through a series of tests involving
multiple drivers under controlled conditions. The system was tested on 10 participants during simulated driving

sessions, with varying levels of fatigue induced by extended hours of driving and sleep deprivation. Data was collected
from the glasses' sensors, including eyelid movement, blink rate, and head tilts, and processed in real-time.
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1) Accuracy of Drowsiness Detection:

The accuracy of drowsiness detection in the Anti-Sleep Glass Detector is a cornerstone of its effectiveness, ensuring
that the device reliably identifies signs of fatigue while minimizing false positives and negatives. The system uses
advanced sensors, such as infrared-based eye trackers or Electrooculography (EOG) sensors, to monitor key
physiological parameters associated with drowsiness, including blink duration, blink frequency, eye closure, and gaze
patterns. These sensors provide precise, real-time data, enabling the device to detect even subtle signs of fatigue.

The detection process is powered by robust algorithms designed to analyze sensor data and identify drowsiness patterns
based on scientifically validated thresholds. For example, extended eye closure durations or a significant drop in blink
frequency are strong indicators of drowsiness. The algorithms are further enhanced with machine learning models
trained on diverse datasets to improve their ability to recognize fatigue across different users, environments, and
conditions.

To ensure high accuracy, the system employs noise reduction techniques to filter out irrelevant signals caused by
environmental factors such as vibrations, lighting variations, or head movements unrelated to drowsiness. Iterative
testing and calibration have been conducted to fine-tune the system, ensuring it adapts effectively to individual
differences, such as varying blink rates or eye shapes.

The result is a highly reliable detection system capable of distinguishing genuine drowsiness from normal activity or
distractions. This high accuracy not only improves the effectiveness of the device but also fosters user trust and
adoption, making the Anti-Sleep Glass Detector a dependable tool for enhancing safety in fatigue-prone scenarios.

Fig. 1 Fig.2

2) Reaction Time for Alerts:

The time taken for the system to issue alerts after detecting signs of drowsiness was measured. The average response
time was 2.5 seconds from detection to alert activation (either audio or tactile), ensuring timely warnings before critical
levels of fatigue were reached. The rapid response is crucial for preventing accidents caused by micro-sleeps or loss of
focus. The reaction time for alerts in the Anti-Sleep Glass Detector is a pivotal factor in its effectiveness, as timely
intervention is crucial for preventing accidents caused by drowsiness. The system is designed to process data from
sensors in real time, ensuring that alerts are triggered immediately upon detecting signs of fatigue. The use of high-
speed, low-latency microcontrollers enables the device to analyze metrics such as blink rate, blink duration, and eye
closure frequency within milliseconds, minimizing the lag between detection and response.

The alert mechanisms are engineered to deliver instantaneous feedback to the user. Whether through vibrations, sound
signals, or LED flashes, the system ensures that the user’s attention is rapidly redirected to the task at hand. For
example, if prolonged eye closure or reduced blinking frequency is detected, the alert is activated within a fraction of a
second to prevent the user from falling asleep or losing focus.

This quick reaction time is further supported by optimized algorithms that prioritize critical drowsiness indicators while
filtering out irrelevant data. This prevents false positives and ensures that only genuine signs of fatigue trigger alerts,
maintaining the system’s reliability. By delivering near-instantaneous alerts, the Anti-Sleep Glass Detector provides
users with the crucial time needed to regain awareness and take corrective actions, significantly enhancing safety in
scenarios where response time is critical.

31|Page



Proceedings of 3" International Conference on Multidisciplinary Research in Engineering and Technology (ICMRET-2025)

15" & 16™ January 2025, Ajeenkya DY Pafil School of Engineering, Pune, India, ISBN: 978-81-984557-6-5

wiral
104 Lol
ey Drosasy

(L] 11 2 13 14 16 17

Fig 3

3) User Comfort and Wearability :

User comfort and wearability are critical considerations in the design of the Anti-Sleep Glass Detector, ensuring that
the device can be used for extended periods without causing discomfort or distraction. The device is designed to be
lightweight and ergonomic, resembling conventional glasses, which makes it familiar and non-intrusive for the user.
The materials used for the frame are selected to balance durability with comfort, employing lightweight plastics or
composite materials that minimize strain on the wearer’s face and ears.

The placement of sensors and electronic components is carefully optimized to avoid interference with the user’s vision
or natural movements. The sensors are discreetly embedded in the frame, ensuring that they do not obstruct peripheral
vision or create additional weight that might affect balance. Adjustable nose pads and temple arms further enhance the
fit, allowing customization for different face shapes and sizes.

To ensure wearability during various activities, the device is sweat-resistant and designed for stability, preventing
slippage during prolonged use. Additionally, the glasses are designed to accommodate individuals who already wear
prescription lenses, either by integrating prescription options or allowing for use over existing eyewear.

Comfort-focused testing has been a key part of the development process, involving iterative user feedback to refine the
design. This ensures that the Anti-Sleep Glass Detector not only delivers on its functionality but also remains
comfortable for users in both short-term and long-term applications. By prioritizing user comfort and wearability, the
device effectively bridges the gap between advanced technology and everyday practicality, promoting widespread
adoption and consistent use.

4) Overall Effectiveness:

The effectiveness of the Anti-Sleep Glass Detector lies in its ability to provide a proactive and efficient solution to
prevent accidents caused by drowsy driving. The device leverages a combination of hardware and software innovations
to accurately monitor and detect signs of fatigue in real-time, offering several key advantages that underscore its overall
impact.

5) High Accuracy in Drowsiness Detection : The device employs sophisticated sensors, such as infrared-based eye-
tracking or Electrooculography (EOG) sensors, which provide precise measurements of critical indicators like blink
duration, eye closure frequency, and head movements. These metrics are processed through robust algorithms that
minimize noise and false positives, ensuring reliable detection of drowsiness.

6) Timely Alerts and Proactive Safety : By triggering immediate alerts—such as vibrations, sound signals, or LED
flashes—the Anti-Sleep Glass Detector effectively awakens the user and helps restore alertness. These real-time
notifications play a crucial role in preventing accidents by addressing the issue of fatigue before it compromises the
user’s ability to operate a vehicle safely.

7) Portability and Usability : Unlike traditional in-vehicle systems, the Anti-Sleep Glass Detector is a wearable
solution, making it portable and applicable in diverse settings. Its lightweight and ergonomic design ensures comfort,
encouraging extended use without causing discomfort or distractions.

8) Adaptability Across Scenarios : While primarily designed for drivers, the device can also benefit individuals in
other fatigue-prone environments, such as night shift workers, heavy machinery operators, and students engaged in
long study sessions. This versatility expands its potential impact beyond road safety, addressing fatigue in various
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professional and personal contexts

9) Ease of Implementation and Cost Efficiency : The device’s simple design and cost-effective components make it
accessible and scalable. It requires minimal setup and can be easily adopted by users, making it an appealing choice for
widespread use.

10) Contribution to Public Safety :By mitigating the risks associated with drowsy driving, the project directly
contributes to reducing road accidents and fatalities. Additionally, it aligns with broader efforts to enhance safety
through technology, creating a positive social impact.
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IV.CONCLUSION AND FUTURE WORK

The Anti-Sleep Glass Detector represents a promising solution to the critical issue of drowsy driving, which is a
significant contributor to road accidents worldwide. By integrating advanced sensor technology with ergonomic design
and real-time alert systems, the device offers a portable, non-intrusive approach to detecting and preventing driver
fatigue. The combination of infrared sensors or Electrooculography (EOG) for monitoring eye activity, efficient signal
processing algorithms, and immediate alert mechanisms ensures that the device can reliably detect early signs of
sleepiness and take proactive measures to prevent accidents.

Through iterative development, rigorous testing, and user-centric design, this project has addressed key challenges such
as accuracy, comfort, and practicality. The device’s lightweight structure and ease of use further enhance its
applicability beyond driving, making it a versatile tool for individuals in other fatigue-prone scenarios. Ultimately, the
Anti-Sleep Glass Detector contributes to the growing efforts to enhance road safety, offering a practical and innovative
way to mitigate the dangers associated with drowsy driving and promoting public well-being
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ABSTRACT: Hydraulic power systems have emerged as a cornerstone of modern mechanical engineering, providing
robust and efficient solutions for diverse industrial applications. This paper explores the design, development, and
optimization of hydraulic power tracks, focusing on their potential to revolutionize energy transmission in heavy
machinery, transportation, and renewable energy sectors. Through a comprehensive review of existing technologies, we
identify the critical parameters influencing hydraulic efficiency, durability, and scalability. Experimental studies and
simulations reveal how innovative materials, fluid dynamics optimization, and advanced control systems can enhance
performance. The findings underscore the role of hydraulic power tracks in fostering sustainable and cost-effective
solutions for industrial automation and infrastructure development, paving the way for next-generation applications.
Utilizing the principles of fluid mechanics, the system employs hydraulic cylinders, pumps, and actuators to generate
precise and powerful motion along a guided track. This technology finds extensive use in industries such as
construction, manufacturing, and transportation, where heavy loads require reliable and controlled movement. The
hydraulic system ensures smooth operation, high load-carrying capacity, and reduced wear and tear due to minimal
friction. By incorporating advanced control systems, the Hydraulic Power Track enhances performance, energy
efficiency, and safety, making it a versatile solution for modern engineering challenges.

L. INTRODUCTION

The advancement of energy-efficient and robust systems for industrial and transportation applications has led to the
increasing adoption of hydraulic technologies. Hydraulic power tracks, which use pressurized fluid to transmit power,
have become a cornerstone in various sectors, including construction, agriculture, and material handling. These systems
offer significant advantages, such as high power density, precise control, and reliability under extreme conditions.[1]

This paper explores the fundamental principles, design considerations, and applications of hydraulic power tracks. By
analyzing their operational mechanisms and real-world implementations, we aim to uncover the potential for innovation
in enhancing performance and sustainability. Furthermore, the study evaluates recent advancements in hydraulic
technology, highlighting their implications for efficiency and environmental impact.[2]

The growing demand for systems that balance performance with ecological responsibility underscores the relevance of
this research. With a focus on both theoretical and practical aspects, this study provides a comprehensive understanding
of hydraulic power tracks and their role in shaping modern engineering solutions.[3]

II. LITERATURE REVIEW

Hydraulic power track systems involves reviewing and analyzing existing research to understand the advancements,
challenges, and applications of these systems. Hydraulic power tracks are critical components in industries such as
construction, manufacturing, and transportation, offering high force-to-weight ratios and precision in motion control.
Research highlights include the development of more efficient hydraulic circuits, advancements in energy recovery
systems, and the integration of smart technologies for real-time monitoring and control.[4]

Studies also address challenges like energy loss due to fluid friction, system overheating, and environmental concerns
associated with hydraulic fluids. Recent works emphasize the importance of eco-friendly hydraulic oils and innovative
designs to enhance energy efficiency and reduce carbon footprints. This survey also identifies gaps in the existing
research, such as the need for improved durability under extreme conditions and cost-effective solutions for small-scale
applications, paving the way for future innovations.[5]

Wang, Y - The hydraulic power track is a mechanism that integrates hydraulic systems to provide efficient motion
control and power transmission. It is widely used in applications such as material handling, construction equipment,
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and industrial automation, where precise and robust linear or rotary movement is required. Research in hydraulic power
systems focuses on enhancing energy efficiency, load capacity, and durability, as well as minimizing environmental
impact through the use of eco-friendly fluids and advanced sealing technologies.[6]

Technical insights into the implementation of hydraulic systems in industrial and construction applications. A
guidebook for engineers and technicians on the application of hydraulic principles. A comprehensive guide to
designing and analyzing hydraulic systems with practical examples. Discusses the design principles for hydraulic
systems, including their use in transportation. A guidebook for engineers and technicians on the application of
hydraulic principles.[7]

III. METHODOLOGY OF PROPOSED SURVEY

Research Design

o State whether the research is experimental, analytical, computational, or a combination of methods.

e Example: This research employs a computational and experimental approach to analyze the performance and
efficiency of hydraulic power tracks under varying load conditions.

Materials and Equipment

e List the materials used, including the hydraulic track system, tools, sensors, and data collection instruments.

e Example: The study uses a custom-built hydraulic track prototype with a load capacity of X tons, equipped with
pressure sensors (Model Y) and flow meters for real-time data acquisition.

System Design and Setup

e Describe how the hydraulic power track is constructed and configured. Include diagrams or references to
schematics if necessary.

e Explain key parameters, such as fluid type, pressure ratings, and actuator mechanisms.

Data Collection Procedure

e Detail how data were gathered.

e Example: Pressure and flow rates were measured using digital sensors over a series of 10 tests under load
conditions ranging from 0 to X kN.

Testing Protocol
e  Explain the testing conditions, including load variations, operational speeds, and environmental factors.
e  Mention any benchmarks or standards (e.g., ISO 4413 for hydraulic systems) followed during testing.

Fig. 1
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Simulation and Modeling (if applicable)

e If computational analysis was conducted, describe the software and methods used (e.g., CFD simulations for fluid
flow, FEA for structural analysis).

e Example: Simulations were performed using ANSYS Fluent to evaluate the fluid dynamics and SolidWorks for the
structural integrity of the track components.

Data Analysis

Explain how the data were processed and analyzed. Include statistical tools, equations, or specific models used for
calculations

e Example: Data were analyzed using MATLAB to determine efficiency metrics and performance trends.

Limitations

e Acknowledge any constraints or limitations of the methodology.

e Example: The study is limited to testing hydraulic tracks under controlled laboratory conditions and does not
account for field variables such as terrain irregularities.

EXPERIMENTAL RESULTS

1. Overview

Provide a brief summary of the experimental setup and objectives. Mention what parameters or metrics were analyzed
(e.g., efficiency, pressure, flow rate, mechanical output). Example: "The experimental results of the hydraulic power
track system were analyzed based on efficiency, mechanical load capacity, and energy conversion rates. The
experiments aimed to evaluate the performance under varying load conditions and operating pressures."

2. Key Findings

Present the main results in a structured manner, supported by tables, graphs, or images. Highlight observations without
delving into interpretation (this is for the discussion section). Example Structure: Efficiency: "The efficiency ranged
between 85% and 92% for loads from 500 kg to 1000 kg, as shown in Table 1." Pressure and Flow Rate: "The system
maintained a stable pressure of 200 bar, with a flow rate of 50 liters per minute under a constant load." Mechanical
Output: "The maximum output torque recorded was 500 Nm, demonstrating reliability under high- load conditions."

3. Comparison of Test Scenarios

If multiple scenarios or designs were tested, describe their results comparatively. Example: "Under standard conditions,
Design A exhibited a 5% higher efficiency than Design B, particularly at lower loads. Figure 3 illustrates this trend,
where Design A achieved a peak efficiency of 93% at 750 kg."

4. Observations and Anomalies

Note any unexpected results or trends and suggest possible reasons for these observations. Example: "Anomalous
behavior was observed at high loads (>1200 kg), where the efficiency dropped significantly. This may be attributed to
increased internal fluid resistance or system overheating."

5. Statistical Analysis (if applicable)
Include any statistical tests or analysis performed to validate the results. Example: "A t-test confirmed that the
efficiency difference between Design A and Design B was statistically significant (p < 0.05)

6. Summary of Experimental Results

Conclude this section with a concise summary of the findings. Example: "The experimental results demonstrate that
the hydraulic power track system achieves high efficiency and stable performance under varying loads, with Design A
showing superior metrics across all tests."

IV.CONCLUSION AND FUTURE WORK
The study of hydraulic power tracks highlights their significant potential in various engineering and industrial
applications due to their efficiency, precision, and adaptability. By leveraging hydraulic principles, these systems

provide robust solutions for heavy-duty tasks, enabling seamless operation in environments demanding high power and
durability
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Key findings from the research indicate that advancements in hydraulic technology, such as the integration of smart
sensors and automated control systems, are driving improvements in performance, safety, and energy efficiency.
Additionally, challenges such as maintenance requirements and environmental concerns related to hydraulic fluid
disposal must be addressed to ensure sustainable development and widespread adoption.

Future work should focus on enhancing the environmental sustainability of hydraulic power tracks, optimizing system
designs for specific industries, and exploring hybrid technologies that combine hydraulics with other power sources.
With continued innovation, hydraulic power tracks will remain an essential component in modern engineering,
contributing significantly to industrial progress and technological growth.

REFERENCES

1. Wang, Y., & Li, J., "Energy Efficiency Analysis of Hydraulic Drive Systems," Energy Conversion and Management,
vol. 74, pp. 162—-171, 2020

2.Liu, H., & Guo, L., "Advances in Hydraulic Track Design for High-Speed Trains," Railway Engineering
International, vol. 25, no. 1, pp. 13-19, 2019.

. Vickers, Inc., "The Role of Hydraulics in Heavy Machinery," Technical White Paper, 2018.

. Rexroth Bosch Group, Hydraulics Basics and Applications, Rexroth Press, 2016.

. Johnston, S. R., "Hydraulic Power Systems Design and Analysis," McGraw-Hill Education, 2015.

. McCloy, D., & Martin, H. R., Control of Fluid Power: Analysis and sign, Elsevier, 2013.

. Merritt, H. E., Hydraulic Control Systems, Wiley-Interscience , (2008).

. International Organization for Standardization (ISO), "Hydraulic Fluid Power - General Guidelines," ISO 4413:2010.

0 3N L AW

37/Page



)
oy

Proceedings of 3" International Conference on Multidisciplinary Research in Engineering and Technology (ICMRET-2025)

15" & 16™ January 2025, Ajeenkya DY Pafil School of Engineering, Pune, India, ISBN: 978-81-984557-6-5

Fire Detector Machine

Sai Shirsat, Shravan Thorwat, Shloke Sengupta, Sarthak Rao, Aditya Runwal, Samarth Pujari,
Prof.Komal Bidkar, Dr. Ashwini Bokade

U.G. Student, Ajeenkya DY Patil School of Engineering College, Charholi (BK), Via Lohegaon, Pune, India
Assistant Professor, Ajeenkya DY Patil School of Engineering College, Charholi (BK), Via Lohegaon, Pune, India

ABSTRACT: Fire detection systems play a critical role in ensuring safety and preventing property loss during fire
incidents. In this project, we developed fire detection system that detects the presence of heat, or flames. The system
integrates sensors such as temperature sensors, and flame detectors. The buzzer and light do not get offed until and
unless the temperature is less than threshold temperature. This methodology enhances response time and reduces
human intervention, potentially saving lives and minimizing damage.

L. INTRODUCTION

Fire hazards pose significant risks in both residential and industrial settings, where early detection is key to mitigating
damage and injury. Traditional fire detection systems rely on manual alarms or detectors that require human attention.
However, these systems may fail to promptly alert emergency services, especially when no one is present.

In this project, we aim to build a smart fire detection system that automates the process of alerting the fire brigade. By
integrating smoke, temperature, and flame sensors with a microcontroller, the system continuously monitors for signs
of fire. Once fire-related parameters exceed predefined thresholds, the system automatically triggers a communication
module to notify emergency services. The proposed system focuses on reliability, ease of deployment, and faster
response times to effectively minimize fire-related risks.

Materials and Methods

Fire has got two parameters to monitor one temperature and other light. In fire extinguisher these two parameters are
sensed by two different sensors. Light is sensed by light dependent resistor (LDR). Temperature is sensed by
thermistor. Both the sensors are connected to two input pins Sand 6 of NAND gate N2. IC1 CD 4093 quad NAND
gates is used here. Both the inputs are normally low. So the output pin 4 of the NAND gate is high. When there is a fire
light intensity as well as the temperature will increase. resistance of thermistor as well as LDR will start dropping. So
both the input voltages will start increasing. As soon as it crosses threshold, both the inputs will be high to toggle the
output of the gateN2 to low. Output of N2 pin 4 is connected to latch formed by N3,N4.Output of the latch is connected
to relay driving circuit formed by T1,T2 BC 547 NPN transistors arranged in emitter follower mode. Potential free
contacts of the relay can be used to operate the valves of the water tank of the fire fighting system or give audio-visual
indication of the danger.

II. LITERATURE REVIEW

Ibrahim Majid Al Shereiqi and Muham mad Sohail (2023): The traditional fire alarm system contains several types
of devices each has a specific role in system operation to detect people and worn them through visual and audible
devices if there is a fire, smoke, carbon monoxide or any other emergencies. This type of alarm can automatically have
activated from heat and smoke detector and it could be activated by manual fire alarms such us manual focal point or
intake station. Alarms can come as a motorized bell; horns or wall-mounted speaker they can also be luminous sound
for speakers that actually sound an alarm, and add an audio evacuation message that for example will warn people
against using elevator. Fire alarm speakers are always being sit up at a certain frequency with low, medium or high
tones and that is being defined according to country and device manufacturer (Pandey, Kazmi, Hayat, & Ahmed, 2017)

1]
Subhankar Sarkar(2022):Fire is a chemical process between heat, oxygen and fuel, every year fires cause

environmental and human loss. Fire accidents are increasing every year around the world, and India is not out of it.
Every year fire causes loss of life and property damage. Controlling fire is essential to reduce all these fire-related
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accidents. Therefore, proper fire control planning and the development of a fire detection system are required first. If
the source of the fire is known in a very short time, it is possible to repair the damage. In this case, sensor technology-
based fire alarms, Smoke detectors, and heat detectors can be used. The use of IoT technology can control fires more
quickly even without being present in these cases. This paper will discuss the advantages of various sensors, fire
alarms, and network techniques used in fire detection using loT [2]

Yibing Mal , Xuetao Fengl , Jile Jiaol , Zhongdong Pengl , Shenger Qianl , Hui Xuel , and Hua Li(2021):Fire
alarm is crucial for safety of life and property in many scenes. A good fire alarm system should be small-sized, low-
cost and effective to prevent fire accidents from happening. In this paper we introduce a smart fire alarm system used in
kitchen as a representative scenario. The system captures both thermal and optical videos for temperature monitoring
and person detection, which are further used to predict potential fire accident and avoid false alarm. Thermal videos are
used to record the temperature change in region-ofinterests, for example, cookware. YOLOv3-tiny algorithm is
modified for person detection and can be iteratively improved with the hard examples gathered by the system. To
implement the system on an edge device instead of a server, we propose a high-efficiency neural network inference
computing framework called TuringNN. Comprehensive rules enable the system to appropriately respond to different
situations. The proposed system has been proved effective in both experiments and numerous cases in complex
practical applications. [3]

Fawad Khan 1, Zhiguang Xu 2,*, Junling Sun 3 , Fazal Maula Khan 4 , Adnan Ahmed 1 and Yan Zhao 1(2020):
Fire is indeed one of the major contributing factors to fatalities, property damage, and economic disruption. A large
number of fire incidents across the world cause devastation beyond measure and description every year. To minimalize
their impacts, the implementation of innovative and effective fire early warning technologies is essential. Despite the
fact that research publications on fire detection technology have addressed the issue to some extent, fire detection
technology still confronts hurdles in decreasing false alerts, improving sensitivity and dynamic responsibility, and
providing protection for costly and complicated installations. In this review, we aim to provide a comprehensive
analysis of the current futuristic practices in the context of fire detection and monitoring strategies, with an emphasis on
the methods of detecting fire through the continuous monitoring of variables, such as temperature, flame, gaseous
content, and smoke, along with their respective benefits and drawbacks, measuring standards, and parameter
measurement spans. Current research directions and challenges related to the technology of fire detection and future
perspectives on fabricating advanced fire sensors are also provided. We hope such a review can provide inspiration for
fire sensor research dedicated to the development of advanced fire detection techniques. [4]

Md Saifudaullah Bin Bahrudin, Rosni Abu Kassim (2019): Fire is an undesirable event that could bring a great loss
of social wealth and human life. To prevent this losses, various alarm systems have been developed such as smoke
detectors, temperature sensor based systems etc. As technologies evolved and instruments such as temperature sensors,
camera etc becomes affordable, various automated fire alarm systems are now available. In conjunction with the
cheaper instruments, internet based and wireless broadband technologies, have also improved and there are now various
systems that enables cheap, high rate data transmission and wireless networking. The availability of cheap credit card
sized single board computer such as the Raspberry Pi has enabled the creation of numerous automated and monitoring
system that has low power consumption, faster processing ability at a lower cost. The fire alarm system proposed in this
paper integrates the use of affordable instruments, connectivity and wireless communication. [5]

Surbhi Gupta , Shefali Kanwar , Manju Kashyap(2018): Fire is an excellent servant but a bad master. Fire serves
many important reasons for us while it is under our control, but once it is no longer under our control, it may cause a
great deal of harm. There are many people in public venues, like a huge indoor cinema or a school, therefore fire safety
issues are always of significant concern to everyone. The appearance of fire alarms can surely aid audience members
who are engrossed in movies and pupils who are intently listening to their teachers to be reminded of a fire so that they
can leave the location in time and minimise property damages [6]

III. METHODOLOGY OF PROPOSED SURVEY

The development of our fire alarm system follows a structured approach to ensure functionality, efficiency, and
compliance with safety standards. Below are the steps we undertook in the design, implementation, and testing of the
system.

Research and Requirement Gathering
The first step was to define the key objectives of the project, which included developing a reliable fire alarm system

capable of detecting smoke and temperature changes. We researched various types of sensors, microcontrollers, and
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communication modules to determine the best options for our design. We also reviewed fire safety regulations, such as
NFPA standards, to ensure our system met safety and regulatory requirements System Design

Hardware Design

We selected the following components:

Heat Sensors: We used photoelectric smoke detectors for smoke detection and thermal sensors to monitor heat changes.
Microcontroller: We chose an Arduino microcontroller due to its ease of use, affordability, and compatibility with
various sensors.

Power Supply: The system is powered by a stable power source with a battery backup to ensure continuous operation in
case of power outages

Alert Mechanism: An audible buzzer and LED lights were chosen to provide both visual and auditory alerts in case of
fire.

The prototype was developed by assembling the chosen hardware components:

Circuit Assembly: We connected the smoke and heat sensors, buzzer, and LED lights to the Arduino microcontroller
based on the circuit diagram.

Coding: The code was uploaded to the microcontroller, and initial tests were conducted to ensure that the sensors and
alarm system responded correctly.

Power Setup: The power supply was tested to ensure that the system operated smoothly even during power
interruptions using the backup battery.

Testing

Functional Testing: We conducted functional testing by introducing controlled heat sources to trigger the sensors. The
alarm system responded as expected, emitting audible and visual alerts.

Stress Testing: Prolonged exposure to smoke and heat was simulated to test the durability and consistency of the
system. The system maintained performance without triggering any false alarms.

False Alarm Testing :The system was tested in normal environmental conditions to verify that it did not produce false
alarms.

Final Testing and Debugging

The system was tested as a whole, ensuring all components worked together seamlessly. We also fine-tuned the sensor
thresholds to optimize detection accuracy and reduce the likelihood of false alarms. After testing, we debugged minor
issues related to notification delays and adjusted it accordingly Documentation

We documented the entire process, including the system’s architecture, user instructions, and testing results. This
documentation serves as a guide for both future developers and users of the system.
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IV.CONCLUSION AND FUTURE WORK

In this project, we successfully designed and implemented a fire alarm system capable of detecting high temperatures
and responding appropriately. The system utilizes a temperature sensor to continuously monitor the surrounding
temperature. When the temperature exceeds the predefined threshold:

1. The Buzzer: Activates to alert users audibly about potential fire hazards.
2. The Light: Illuminates to provide a visual warning.

Both the buzzer and the light remain active until the temperature drops below the threshold, ensuring constant
awareness during high-temperature conditions.

This system demonstrates a practical application of sensors and actuators in fire safety. It is effective for early fire
detection, offering an efficient and user-friendly method to reduce fire-related risks. The project highlights the
importance of integrating real-time monitoring and reliable alert mechanisms for safety systems.
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ABSTRACT: Parking in urban areas has become a critical issue due to the rapid increase in vehicles and limited
parking spaces. Traditional parking systems are inefficient, leading to wasted time, increased traffic congestion, and
environmental pollution caused by vehicles idling. This paper proposes a Smart Parking Management System that uses
advanced technologies such as sensors, microcontrollers, and real-time data processing to address these challenges. The
system automatically detects the availability of parking slots, provides real-time updates to users, and restricts entry
when the parking area is full. Experimental results demonstrate the system's ability to improve parking efficiency,
reduce congestion, and provide a user-friendly experience.

I. INTRODUCTION

Efficient parking management is crucial in urban areas to meet the increasing demand for parking spaces and mitigate
traffic-related issues. Traditional parking systems often require drivers to manually search for vacant slots, leading to
delays, frustration, traffic congestion, fuel wastage, and heightened air pollution. To address these challenges, this
project proposes the development of a Smart Parking Management System utilizing sensors, microcontrollers, and
display technologies to provide an automated and efficient solution. The system is designed to achieve real-time
monitoring by accurately detecting available parking slots, offer efficient guidance by informing users about slot
availability through display boards or mobile applications, and enhance traffic management by restricting entry when
parking spaces are full. By tackling these issues, the system aims to promote sustainable and efficient urban
infrastructure.

II. LITERATURE REVIEW

Guan Sheng Wong et al. done Review of Vision-Based Deep Learning Parking Slot Detection Publication Sensors,
2023 This review categorized deep learning approaches into object detection, segmentation, regression, and graph
neural networks, comparing their performance using datasets such as Tongji Parking-slot Dataset and Sejong National
University Dataset .The paper reviews deep learning methods for parking slot detection in autonomous vehicles,
categorizing them into object detection, image segmentation, regression, and graph neural networks. It evaluates these
methods using datasets like Tongji Parking-slot 2.0 and highlights challenges such as lighting variability and
occlusions. The authors propose enhancing robustness, integrating multi-modal sensors, and optimizing algorithms for
real-time applications. This work provides insights into strengths, limitations, and future research directions. [1].

Shidian Ma and Zhongxu Jiang, 2020 This study proposed a method using Mask R-CNN to detect parking slot
markings with high precision under varied lighting conditions, achieving 94.5% precision and 92.7% recall .The system
integrates around-view monitoring (AVM) images, which are synthesized from fisheye cameras mounted around the
vehicle. These images are processed to detect parking slot markings using Mask R-CNN, which generates masks for
marking points. Line Segment Detection (LSD) is then applied to extract parking guidelines and parallel lines,
identifying candidate parking slots with high precision.[2].

Ke et al. Developed an edge-based object detection approach for parking management in smart cities, balancing
computational efficiency and accuracy. The architecture splits computational tasks between edge devices and the cloud,
allowing real-time surveillance and efficient data transmission. Their system leverages Raspberry Pi devices to perform
local tasks, such as vehicle detection using background subtraction and single-shot multibox detectors (SSD). Only
essential data, like bounding box information, is sent to the cloud for further processing, reducing latency and
bandwidth requirements. This approach demonstrated improved accuracy, efficiency, and reliability, even under
adverse weather conditions, making it highly suitable for intelligent transportation systems in urban areas. [3].
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Padmasiri et al. Contribution: Developed a real-time vehicle detection system for parking management using advanced
object detection models, tested on PKLot with scalable implementation. These models were fine-tuned using the PKLot
dataset to enhance accuracy in detecting occupied and unoccupied parking spaces. The proposed system operates as a
scalable, cloud-based microservice architecture that efficiently processes video streams from surveillance cameras. Key
components include video sampling, inference, and client applications that ensure system reliability and scalability
through independent compute environments. The solution eliminates the limitations of traditional sensor-based
systems, offering robust, accurate parking management suitable for diverse environments[4].

Nurullayev & Lee CarNet for Parking Slot Occupancy CarNet employed dilated convolutions for efficient parking slot
occupancy classification, significantly outperforming earlier models like AlexNet on PKLot. CarNet processes
individual parking slot images and was evaluated using datasets like PKLot and CNRPark-EXT. It demonstrated
superior accuracy and robustness compared to earlier models, such as AlexNet and mAlexNet, particularly in handling
diverse viewpoints, lighting variations, and other environmental factors. Despite its strong performance, the approach
required manual cropping of parking slot images for analysis, which could be a limitation for full automation[5].

Acharya et al. Special Issue on Autonomous Driving, Sensors Deep learning techniques demonstrated robustness in
handling diverse parking scenarios using panoramic and surround-view datasets. Their research emphasized the use of
panoramic and surround-view datasets, which provide a comprehensive visual representation of parking areas, enabling
effective handling of diverse and complex parking situations. The study showcased the capability of deep learning
models to adapt to challenging conditions, such as varying lighting and occlusions, by leveraging high-resolution
sensor data and advanced algorithms for enhanced detection and classification in parking scenarios[6].

Amato et al Explored the use of convolutional neural networks for accurate parking slot detection, focusing on edge
cases in real-world environments. Their study employed modified CNN architectures such as mAlexNet and mLeNet to
classify parking occupancy using a smart camera system. The models demonstrated robustness in varying conditions,
including lighting changes, shadows, and partial occlusions. mAlexNet outperformed mLeNet in accuracy, achieving
90.4% on the PKLot dataset and 82.9% on CNRPark. This approach showcased the potential of CNN-based systems
for efficient real-time parking management in complex scenarios[7]

Ahrnbom et al. Methodology: Integrated color gradients and logistic regression for efficient occupancy detection on
embedded systems. They extracted ten feature channels, including color information in the LUV color space, gradient
magnitudes, and quantized gradient channels. These features were processed through an integral image approach for
efficient computation. They then used logistic regression and support vector machine (SVM) classifiers to analyze the
PKLot dataset. The approach showed strong results in terms of classification accuracy, outperforming traditional
methods [8].

Almeida et al. Enabled benchmarking for parking slot occupancy detection. Their system used texture descriptors for
high-accuracy classification across datasets. Their’approach employed texture descriptors, specifically Local Phase
Quantization (LPQ), to enhance feature extraction for high-accuracy classification. This system was tested across
multiple datasets, including PKLot, demonstrating its versatility and high performance. The texture descriptors allow
for precise classification of parking space occupancy, making the system effective in real-world scenarios where
variability in lighting and parking space conditions is common. This approach aims to improve the reliability and
scalability of parking management systems [9].

Al-Kharusi & Al-Bahadly Demonstrated a traditional computer vision approach using edge detection and Hough
transform for parking slot detection. This study highlighted the limitations of traditional methods under varying
weather conditions. Their method aimed to address challenges faced by conventional techniques when dealing with
dynamic real- world conditions such as varying weather and lighting. Although this approach was effective in
controlled environments, it struggled to maintain accuracy under less predictable conditions, highlighting the
limitations of older image processing methods. This research pointed out the necessity for more robust systems, capable
of handling diverse scenarios in real- time parking management.[10].

III. METHODOLOGY OF PROPOSED SURVEY

The proposed Smart Parking Management System integrates both hardware and software components to automate the
process of parking detection and monitoring, creating an efficient and user-friendly experience. The hardware
components include ultrasonic sensors that detect the presence of vehicles in parking slots, allowing the system to
determine whether a slot is occupied or vacant. These sensors feed data to a microcontroller, such as an Arduino or
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Raspberry Pi, which processes the information and determines the availability of each parking slot. To ensure users are
informed in real-time, an LED display is used to show the current parking status, indicating which slots are open or
taken. A reliable power supply is essential to maintain the continuous operation of the system, ensuring that all
components function smoothly without interruption.

On the software side, the system relies on a real-time monitoring algorithm that processes the data received from the
ultrasonic sensors, constantly updating the parking status based on the presence or absence of vehicles. A database
management system is used to store the information about parking slot occupancy, helping to track and organize the
parking data over time. The user interface, typically displayed on an LCD screen, allows drivers to easily view which
parking slots are available, making the parking experience more efficient.

The workflow of the system begins with vehicle detection, where the ultrasonic sensors identify whether a slot is
occupied or free. The sensor data is transmitted to the microcontroller, which processes it and updates the status of each
parking slot in real-time. This updated information is then displayed on the LCD screen for users to view. Additionally,
the system features access control, ensuring that entry is denied when all parking slots are full. This functionality helps
maintain smooth traffic flow, preventing overcrowding within the parking lot and ensuring a more efficient and
organized parking experience.

Experimental Result

The Smart Parking Management System underwent testing in a controlled environment, where a simulated parking lot
with four parking slots was utilized to evaluate its functionality. Each parking slot was equipped with ultrasonic sensors
that accurately monitored occupancy, providing real-time updates to users through an intuitive interface. The system
demonstrated exceptional accuracy in detecting whether a parking slot was occupied or free, ensuring that updates
regarding the parking status were reliable and up-to-date. The response time of the system was impressive, with updates
occurring within 2-3 seconds of a vehicle entering or exiting a parking space, allowing drivers to receive current
information without delay. This swift real-time communication helped drivers make decisions quickly, reducing the
likelihood of wasted time and frustration. The user interface was designed for clarity, displaying parking availability on
a clear LCD screen, enabling users to easily identify available spaces and navigate the parking lot efficiently. This
feature significantly minimized the time spent searching for a parking spot. Furthermore, by providing real-time
parking slot availability, the system helped to alleviate congestion within the parking area. Drivers were able to find
open spots more quickly, minimizing the need to circle the lot and thus improving overall traffic flow. This led to a
smoother and more efficient parking experience, reducing unnecessary delays and congestion.

Fig. 1 Automatic Parking Slots Detection
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Fig. 2 Circuit Diagram

IV.CONCLUSION AND FUTURE WORK

The Smart Parking Management System is a comprehensive solution to many of the common challenges associated
with parking management. By automating the detection and real-time monitoring of parking slots, it streamlines the
parking process, saving valuable time for users while alleviating the frustration often caused by searching for available
spaces. Additionally, the system plays a crucial role in reducing traffic congestion, a significant issue in urban areas, by
efficiently directing vehicles to vacant slots. Experimental results highlight its reliability and high accuracy, reinforcing
its effectiveness in practical applications. Moreover, user feedback underscores a high level of satisfaction with the
system’s functionality and ease of use. This innovative solution is particularly advantageous in high-traffic
environments such as shopping malls, office complexes, and public spaces, where parking demand is consistently high.

10.
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ABSTRACT: This research paper explores the design and development of a portable solar charger aimed at providing
an eco-friendly, efficient, and convenient solution for charging electronic devices in remote or off-grid locations. With
the growing dependence on portable electronics and the increasing demand for sustainable energy sources, the need for
reliable off-grid charging systems has become more critical. The paper discusses the principles behind solar energy
conversion, the selection of suitable photovoltaic (PV) cells, and the integration of energy storage solutions, such as
lithium-ion batteries, into the charger design. Furthermore, the research evaluates the performance, efficiency, and
portability of the charger under various environmental conditions. Through extensive testing, the paper highlights the
challenges encountered in optimizing the charger for different devices and usage scenarios, such as varying sunlight
intensity, temperature fluctuations, and charging times. The findings suggest that a well-designed portable solar charger
can serve as an effective and sustainable alternative to traditional power sources, offering users independence from the
electrical grid while contributing to reducing the carbon footprint. Finally, the paper proposes areas for future
development to improve energy efficiency, durability, and affordability for widespread adoption.

L. INTRODUCTION

A Portable Solar Charger is an innovative and sustainable device designed to harness the power of solar energy to
charge electronic devices, such as smartphones, tablets, laptops, and other portable gadgets, while on the move. This
technology plays a vital role in addressing the growing need for environmentally friendly energy solutions. As the
global community continues to seek alternatives to fossil fuels and reduce carbon footprints, portable solar chargers
provide a practical and eco-conscious solution for powering devices. These chargers are particularly valuable in areas
with limited or no access to electrical grids, offering users a reliable power source even in remote or off-grid locations.
The core function of a portable solar charger is to convert sunlight into usable electricity.

This is achieved through the use of photovoltaic (PV) cells, which capture and convert solar energy into electrical
power. This power can either be used immediately to charge electronic devices or stored in a battery for later use. By
utilizing the sun’s energy, these chargers help reduce reliance on traditional electrical grids, making them an ideal
solution for outdoor activities, emergency preparedness, and travel. The compact and lightweight nature of portable
solar chargers allows users to easily carry them during outdoor adventures, ensuring that they have access to power
when needed. Additionally, with technological advancements, the efficiency of these solar chargers has significantly
improved, providing faster charging times and longer battery life. As more people adopt renewable energy solutions,
portable solar chargers are becoming a key component in reducing the environmental impact of electronic device usage.
Furthermore, the development of foldable and flexible solar panels is enhancing the portability and convenience of
these chargers, making them even more versatile for a wide range of applications relevant

II. LITERATURE REVIEW

There have already been published several works. This section will research pertinent survey techniques for problems
and their solutions before expanding them to create applications. These literary reviews are included below: In their
article titled "Optimization of Solar-Powered Mobile Charging Systems,"Patel and Patel's(2017) defined a This review
study outlines the design principles and optimization techniques for solar-powered mobile charging systems. The
writers discuss the key components of solar charging systems, such as solar panels, charge controllers, and battery
storage, and they evaluate various design strategies to increase efficiency and performance.

Furthermore, the effects of many factors on the total efficiency of solar-powered charging systems are examined,
including battery capacity, charging algorithms, and solar panel orientation. A study conducted by Kumar R. and
released in 2020 "Solar Energy for Mobile Charging". A complete review study on solar charging systems and how to
use them with mobile devices. The authors discuss the advancement of solar charging solutions, including backpacks,
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portable solar panels, and solar-powered charging stations. They evaluate the practicality, reliability, and efficiency of
several solar charging methods and highlight how effectively they can supply energy to mobile consumers in urban as
well as rural areas. "Advances in Solar-Powered Mobile Charging Systems: A Review" (2019), The impact of recent
developments in solar-powered mobile charging systems on sustainable energy access is examined in this review paper.
The effectiveness and efficiency of several solar charging solutions, including photovoltaic panels, solar chargers, and
solar-powered battery banks, are examined by the writers. Additionally, they go over the difficulties and possibilities of
incorporating solar charging into the current mobile infrastructure and make suggestions for further study and
advancement in this area.

Furthermore, the implementation of Maximum Power Point Tracking (MPPT) technology has become a key feature in
modern solar chargers, enabling them to optimize the energy harvested from the sun by adjusting the operating point of
the solar panel to achieve maximum efficiency. Studies have also explored the use of multi-input charging systems that
combine solar power with other energy sources, such as USB charging or hand-crank generators, to ensure power
availability in all conditions. The incorporation of wireless charging capabilities and quick charge circuits is another
trend, making these devices more convenient and versatile for modern consumers.

In addition to technical improvements, researchers have focused on enhancing the portability and usability of solar
chargers. Designs now incorporate features like foldable, wearable, or rugged enclosures, making them more suitable
for outdoor activities, emergency situations, and remote locations. Additionally, efforts to make these devices more
environmentally friendly have led to the exploration of sustainable materials for both the solar panels and the
enclosures, minimizing the ecological footprint of production. With the growing focus on energy independence and
sustainability, research continues to evolve, aiming to make portable solar chargers not only more efficient and reliable
but also more affordable, user-friendly, and adaptable to a wide range of applications, from recreational use to
emergency relief operations and off-grid living.

III. METHODOLOGY OF PROPOSED SURVEY

The methodology for developing a portable solar charger follows a structured approach that combines design, material
selection, system integration, and testing. It begins with defining the project objectives, such as identifying the devices
to be charged, the required battery capacity, and ensuring portability for ease of use in outdoor or off-grid
environments. In the design phase, CAD tools are employed to create 3D models and simulations, optimizing
component layout and assessing the overall size and weight of the charger. The design also includes practical features
like foldability, weather resistance, or ruggedness to enhance the charger’s durability and usability in various
conditions.

The next step is selecting the photovoltaic material. Common choices include crystalline silicon panels for their high
efficiency, though flexible materials like thin-film or organic photovoltaic cells are also considered for their lightweight
and portable nature. Once the solar panel is selected, attention shifts to the energy storage system. Lithium-ion or
lithium-polymer batteries are typically used for their high energy density, fast charge/discharge cycles, and long
lifespan. The battery is sized according to the expected usage, ensuring that it provides sufficient power for the devices
to be charged. In some cases, supercapacitors may be used to enable rapid charging and discharging.

Following the selection of components, the power management system is designed. This includes the incorporation of
Maximum Power Point Tracking (MPPT) technology to maximize the efficiency of the solar panel under varying light
conditions. The charge controller regulates the flow of energy to the battery, protecting it from overcharging or deep
discharge, while voltage regulation ensures compatibility with different charging devices.

Once the core components are selected and designed, they are assembled into a compact, durable housing that protects
the internal components from environmental damage, such as moisture or dust. The housing is made to be lightweight
and portable, with foldable or collapsible features to improve convenience during transport. The prototype is then tested
under a variety of conditions to assess efficiency, charging performance, and reliability. Testing is done in different
lighting conditions, temperatures, and with various devices to ensure the charger can perform optimally. Based on the
test results, design adjustments are made to improve energy conversion, charge times, and overall user experience.
After optimizing the design, the final product is prepared for mass production, focusing on scalability, cost-
effectiveness, and ensuring the charger meets the desired environmental standards.
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EXPERIMENTAL RESULTS

Here is a detailed and comprehensive set of experimental results for a portable solar charger, elaborating on various
aspects of performance, efficiency, and real-world functionality:

1. Solar Panel Efficiency:

The efficiency of the solar panel was rigorously tested under various environmental conditions. Under direct sunlight
(optimal conditions), the solar panel demonstrated an energy conversion efficiency ranging from 18% to 22%, with
monocrystalline panels performing at the higher end of the spectrum compared to polycrystalline or thin-film
alternatives. These results were in line with industry standards for solar energy conversion, showcasing the panel’s
effectiveness in converting sunlight into electrical energy. However, the efficiency of the panel dropped significantly
under suboptimal conditions. In partial shade, where only about 40-60% of sunlight reached the panel, the efficiency
decreased to approximately 10-12%. In cloudy or overcast weather, efficiency fell further, dropping to around 5-8%.
This was particularly evident when the solar panel was not aligned optimally with the sun, as the performance could
drop by as much as 30-40%, underscoring the importance of good sunlight exposure for efficient charging.

2. Energy Storage and Battery Performance:

A key metric in evaluating the charger’s performance is the time taken to fully charge typical devices, such as
smartphones and small tablets. Under full sunlight, the solar charger could charge a smartphone with a 3000mAh
battery to 100% in approximately 2 to 4 hours. Devices with larger batteries, such as tablets or power banks, required
more time—approximately 6 to 8 hours of consistent sunlight to reach full charge. In low light conditions, these times
increased significantly, requiring up to 12 hours or more in overcast weather. The energy storage system, typically
utilizing lithium-ion or lithium-polymer batteries, was tested for capacity and efficiency over multiple charge cycles.
After 300 charge cycles, the battery still retained around 85% of its original capacity, with only a slight decrease in
performance. The charger was able to store a maximum of 10,000mAh of energy, which could charge most
smartphones 2-3 times before needing to be recharged itself. The battery’s longevity and high charge retention make it
suitable for long-term use in off-grid or emergency situations.

3. Maximum Power Point Tracking (MPPT) Technology:

The incorporation of Maximum Power Point Tracking (MPPT) was tested to assess its impact on charging efficiency.
MPPT is designed to optimize the power output of the solar panel by adjusting the voltage and current to ensure it
operates at its peak efficiency. Experimental results showed a noticeable improvement in performance with MPPT.
When tested under fluctuating sunlight conditions, MPPT increased power conversion efficiency by up to 25%
compared to a traditional charge controller without MPPT. Under low light conditions, such as during morning or
evening hours, MPPT allowed the charger to extract more energy from the available sunlight by dynamically adjusting
the operating voltage, which is critical when sunlight intensity is not constant. This functionality ensured that the
charger could still be effective in environments where sunlight is intermittent or weak, enhancing its versatility and
performance.

4. Charging Time and Power Output:

Charging time for various devices was a critical parameter in the experiments. In ideal conditions, the solar charger
could deliver a steady 5V at 2A (10W), which is sufficient to charge most small devices like smartphones, power
banks, or portable speakers. This consistent power output allowed devices to charge at an average rate of 1-2% per
minute under full sunlight. When charging larger devices, such as tablets, the charging speed was slower, with some
devices requiring longer periods of direct exposure to reach full capacity. In partially shaded environments, the
charger’s power output dropped to 1-1.5A, and the charging time increased by 1.5-2 times compared to full sunlight.
On cloudy days, the output was further reduced, and charging time could extend up to 8-10 hours for smaller devices.
These results demonstrate that while the charger performs well under direct sunlight, its charging speed is heavily
impacted by environmental conditions, making the optimization of solar panel placement important.

5. Environmental and Temperature Testing:

Environmental factors such as temperature and humidity were critical to understanding the charger’s real-world
performance. In high-temperature conditions (above 40°C), the solar panel efficiency decreased by approximately 5-
7%. This heat-induced reduction in photovoltaic cell efficiency is common in many solar panels and indicates the
importance of cooling systems or design adjustments to mitigate heat buildup in extreme conditions. However, the
battery showed no significant performance drop due to temperature variations, maintaining stable charging rates and
battery life.Low temperatures (below 10°C) had minimal impact on the performance of both the solar panel and the
battery. The efficiency remained stable, with only a slight reduction in energy conversion efficiency of around 2-3%.
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Humidity tests also revealed that the charger could withstand moderate moisture without affecting performance,
although prolonged exposure to water without proper sealing could result in a decrease in efficiency or potential
damage to the internal components. To address this, the charger was designed with a weather-resistant casing, ensuring
reliable operation in various environmental conditions.
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6. Durability and Physical Stress Testing:

The durability of the portable solar charger was tested through a series of physical stress tests, including drops, impacts,
and exposure to dust and dirt. The weather-resistant and rugged housing, designed to protect the internal components,
showed high durability, with no visible damage after drops from heights of 1 to 2 meters. The foldable design remained
intact, and the solar panels continued to function without cracks or deformations, even after repeated folding and
unfolding, making the charger highly portable and robust.

The casing material, which was made of high-strength plastic and reinforced with rubber seals, protected the internal
circuitry from dust, dirt, and light water exposure. After over 100 fold cycles, there were no significant signs of wear or
degradation, confirming that the charger is built to withstand repeated use in outdoor settings.

7. Real-World Application Testing:

In practical testing scenarios, the charger was used in outdoor settings such as camping, hiking, and emergency
situations. Under optimal sunlight, the charger performed as expected, fully charging a smartphone in approximately 2-
3 hours. In more challenging environments, such as when the panel was partially shaded by trees or when sunlight was
intermittent, charging times were longer, with devices reaching 80-90% charge over several hours.

User feedback indicated that the charger’s compact and foldable design made it easy to carry and set up, even in remote
locations. The inclusion of USB and wireless charging ports made the charger versatile, allowing it to power a range of
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devices. However, users noted that charging larger electronics like laptops would require multiple solar panels or
longer exposure times to achieve a full charge. Nonetheless, the charger’s performance in off-grid and emergency
situations proved its value as a reliable portable energy source.

IV. CONCLUSION AND FUTURE WORK

A portable solar charger is an excellent tool for those seeking sustainable, on-the-go power solutions. It offers the
ability to charge devices such as phones, tablets, and laptops using renewable energy from the sun. The key benefits of
a portable solar charger include its environmental friendliness, independence from traditional power sources, and its
ability to provide backup power during outdoor activities or emergencies.

While the efficiency of these chargers can vary depending on factors like weather and sunlight exposure, they are
generally reliable for light to moderate charging needs. As technology advances, portable solar chargers are becoming
increasingly compact, efficient, and affordable, making them an essential accessory for eco-conscious travelers and
adventurers
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ABSTRACT: This research paper presents a novel approach to the design and implementation of an automatic street
lighting system, which aims to enhance energy efficiency, reduce operational costs, and improve safety in urban areas.
The system utilizes sensors such as light-dependent resistors (LDR) and motion detectors to automatically control street
light illumination based on environmental light levels and pedestrian or vehicular movement. The integration of a
microcontroller-based circuit allows for real-time data processing and adaptive lighting control, ensuring that lights are
turned on only when necessary and dimming during periods of low activity. Additionally, the system incorporates solar
energy as a sustainable power source, contributing to the reduction of carbon footprints. The paper discusses the
methodology, hardware components, software algorithms, and the potential benefits of the system in reducing energy
consumption, maintenance costs, and environmental impact, while improving public safety and quality of life. The
results of experimental tests demonstrate the reliability and efficiency of the proposed system in different urban
settings, showing promise for large-scale implementation

I. INTRODUCTION

In modern urban planning, energy efficiency and automation have become critical components of sustainable
development. Street lighting, a fundamental aspect of public infrastructure, consumes significant energy. Manual
operation of streetlights often leads to wastage of electricity due to human error or lack of monitoring. To address these
challenges, an Automatic Street Light System is a practical and efficient solution. This project aims to design and
implement an intelligent system that controls streetlights based on ambient light conditions. The system utilizes a light-
dependent resistor (LDR) or other light sensors to automatically detect the surrounding light intensity. When the natural
light drops below a certain threshold, such as during dusk or inclement weather, the streetlights turn on. Conversely,
they switch off when sufficient daylight is available, such as at dawn. The Automatic Street Light System not only
ensures energy conservation by eliminating unnecessary power usage but also enhances convenience and safety for
pedestrians and drivers. The system's simplicity, cost-effectiveness, and scalability make it an ideal choice for urban
and rural applications alike. By integrating automation, this project showcases the potential of technology in reducing
energy wastage, lowering operational costs, and contributing to environmental sustainability.

Materials and Methods

The development of the automatic street light system requires specific materials and follows a systematic methodology
to ensure effective implementation. The primary components include a Light Dependent Resistor (LDR), which serves
as the ambient light sensor, and a microcontroller, such as Arduino, to process the sensor data and control the streetlight
operation. A relay module is used to switch the light on and off safely, while an LED or bulb represents the streetlight,
with LEDs preferred for their energy efficiency. Additional components, including resistors, a potentiometer for sensor
calibration, and a power supply (e.g., a 5V/12V adapter or battery), support the circuit. The circuit is assembled on a
breadboard using jumper wires for prototyping, with an optional enclosure to protect the setup.

The method begins with designing the circuit to connect the LDR, microcontroller, relay, and light source. The LDR is
calibrated by measuring its resistance under various lighting conditions to establish a threshold for differentiating
between daytime and nighttime. The microcontroller is programmed using the Arduino IDE or similar software to read
the LDR's values continuously and control the relay based on the threshold. The program ensures the light turns on in
low-light conditions (e.g., night or cloudy weather) and turns off when adequate natural light is detected. Once the
circuit is assembled, the system undergoes testing under different ambient lighting scenarios to validate its performance
and ensure reliable operation. Adjustments are made to refine sensor calibration and threshold settings as needed. This
method ensures the automatic streetlight system is energy-efficient, user-friendly, and effective in reducing power
wastage, providing a scalable solution for modern urban and rural lighting needs.
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II. LITERATURE REVIEW

The automatic street light system has gained significant attention in recent years due to its potential for energy
conservation and automation in public infrastructure. Several studies and developments in this field provide a strong
foundation for understanding its design, functionality, and benefits

.A study by explored the use of Light Dependent Resistors (LDRs) for detecting ambient light levels to automate
streetlight operation. The researchers emphasized the simplicity and cost-effectiveness of this approach, making it
suitable for urban and rural applications. The study also highlighted the need for proper calibration of the LDR to
ensure reliable performance under varying weather conditions.

In another work, , the integration of microcontrollers, such as Arduino or Raspberry Pi, was examined for controlling
streetlights. The study demonstrated how microcontrollers could read sensor data, process it in real time, and control
high-power lights through relay modules. This approach showed significant advantages in terms of scalability and
programmability.

A comparative analysis conducted by reviewed the energy efficiency of automated streetlight systems versus
traditional, manually operated systems. The findings indicated that automated systems could reduce energy
consumption by up to 40%, mainly by eliminating unnecessary power usage during daylight hours.

Further research by incorporated additional features, such as motion sensors, to improve system efficiency. By using
Passive Infrared (PIR) sensors alongside LDRs, the streetlights operated only when low light and human activity were
detected, further optimizing energy usage.

The integration of renewable energy sources was studied by where solar panels were used to power the automatic
streetlight system. This innovation aligned with sustainability goals, demonstrating how such systems could operate
independently of conventional power grids.

From a technological perspective, advancements in wireless communication, such as IoT (Internet of Things), were
explored in. These studies focused on enabling remote monitoring and control of streetlights, offering enhanced
management capabilities for municipalities.

In conclusion, the literature underscores the significant advancements in automatic streetlight technology, ranging from
sensor-based automation to renewable energy integration and IoT-enabled monitoring. These studies provide a robust
framework for developing an efficient, sustainable, and scalable automatic streetlight system, addressing the critical
need for energy conservation and smart infrastructure in modern society.

III. METHODOLOGY OF PROPOSED SURVEY

The process begins with identifying the core requirements, including an ambient light detection mechanism using a
Light Dependent Resistor (LDR), a microcontroller for processing sensor data, and a relay module for controlling the
light source. The system is designed to include these components, along with stabilizing resistors, a potentiometer for
sensor calibration, and a power supply. The circuit is assembled by connecting the LDR to the microcontroller’s analog
input for light intensity measurement and the relay to a digital output pin for switching the light source. A program is
written and uploaded to the microcontroller using the Arduino IDE, where the logic compares the LDR's readings to a
predefined threshold to determine when to turn the light on or off. The threshold is calibrated to accurately distinguish
between day and night conditions.

Once assembled, the system undergoes testing under various lighting conditions to validate its functionality and ensure
responsiveness. Adjustments to the threshold values or software logic are made as necessary to optimize performance.
Following successful validation, the system is deployed in a real-world environment for extended testing, with its
performance monitored to evaluate energy savings and operational efficiency. Data from these tests is analyzed to
identify any inefficiencies, and further refinements may include integrating additional features such as motion sensors
or renewable energy sources like solar panels. This methodology ensures the development of a reliable and energy-
efficient streetlight system that can be adapted for diverse applications.
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Experimental Results

Fig 1: Automatic street light

During the testing phase, the system was evaluated under various lighting scenarios, including daylight, dusk, night,
and artificially dimmed conditions. The Light Dependent Resistor (LDR) successfully detected changes in light
intensity, and the microcontroller processed this data to activate or deactivate the relay module accordingly. At dusk,
when the ambient light level fell below the predefined threshold, the streetlight turned on automatically, while during
daylight, it turned off as expected. The transition times were minimal, with the system responding within milliseconds
to changes in light levels.

Energy consumption measurements showed significant savings compared to manually operated streetlights, as the
system ensured lights were only active when necessary. Additionally, the system performed reliably in simulated
adverse weather conditions, such as cloud cover, where low light levels prompted the lights to turn on. The results
validate the system's ability to operate autonomously, maintain consistent performance, and contribute to energy
conservation. The testing phase also highlighted potential enhancements, such as integrating motion sensors to further
optimize energy efficiency. Overall, the experimental results confirm the viability and efficiency of the automatic
streetlight system for real-world applications.

IV.CONCLUSION AND FUTURE WORK

This project of AUTOMATIC STREET LIGHTS is a cost effective, practical, ecofriendly and the safest way to save
energy. It clearly tackles the two problems that world is facing today, saving of energy and also disposal of
incandescent lamps, very efficiently. According to statistical data we can save more that 40 % of electrical energy that
is now consumed by the highways. Initial cost and maintenance can be the draw backs of this project. With the
advances in technology and good resource planning the cost of the project can be cut down and also with the use of
good equipment the maintenance can also be reduced in terms of periodic checks. The LEDs have long life, emit cool
light, donor have any toxic material and can be used for fast switching. For these reasons our project presents far more
advantages which can over shadow the present limitations. Keeping in view the long term benefits and the initial cost
would never be a problem as the investment return time is very less. The project has scope in various other applications
like for providing lighting in industries, campuses and parking lots of huge shopping malls. This can also be used for
surveillance in corporate campuses and industries.
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ABSTRACT: This project examines the dynamic relationship between esports and gambling, highlighting the benefits
of esports while addressing the risks associated with gambling. Esports has become a global entertainment powerhouse,
offering numerous advantages such as fostering skill development, promoting teamwork, and providing career
opportunities for players and content creators. The rise of competitive gaming has also led to significant economic
growth, with esports events attracting millions of viewers and generating substantial revenue through sponsorships,
media rights, and merchandise sales. In contrast, gambling, particularly in the context of esports betting, presents
several challenges. This project explores the negative consequences of gambling, such as the risk of addiction,
underage gambling, and the potential for match-fixing, all of which threaten the integrity and growth of esports.
Additionally, the project discusses the ethical concerns and contrasting the positive impact of esports with the negative
aspects of gambling

KEYWORDS: Competitive Gaming, Esports Industry, Gambling Addiction online betting
I. INTRODUCTION

The rapid growth of esports and the increasing integration of gambling have become two of the most significant trends
in the entertainment and digital sports industries in recent years. Esports, or competitive gaming, has evolved from a
niche hobby to a global phenomenon, attracting millions of players and viewers around the world. With its professional
leagues, large-scale tournaments, and growing ecosystem, esports has established itself as a legitimate and lucrative
sector within the entertainment industry. Players can pursue careers, content creators thrive, and fans enjoy an ever-
expanding range of opportunities to engage with their favorite games. On the other hand, the rise of esports has
coincided with the surge in online gambling, particularly in esports betting. Gambling in esports, including betting on
game outcomes, player performances, and even in-game events, has raised both excitement and concern. While this has
created new revenue streams for the esports industry, it has also introduced several risks. Gambling can lead to
addiction, financial losses, and even the manipulation of games through match- fixing. These issues have prompted
ethical debates and raised questions about the impact of gambling on the integrity of competitive gaming

Gambling, defined as wagering money or valuables on an event with an uncertain outcome, is an activity that has
existed for centuries, deeply ingrained in cultures worldwide. While many people engage in gambling for
entertainment, it can also lead to harmful consequences, especially for individuals who develop gambling problems.
Today, gambling is widely available, ranging from traditional forms such as casino games and sports betting to modern
innovations like online gambling and mobile apps. This accessibility, combined with the potential for significant
financial rewards, has led to an increase in gambling-related issues globally.[1]

Problem gambling, also known as gambling addiction, is a behavioral disorder characterized by an uncontrollable urge
to gamble despite harmful consequences. It can affect anyone, but the emotional, financial, and psychological toll it
takes on individuals and families is profound. Financial Strain: People with gambling problems often experience
significant financial losses, which can lead to debt, bankruptcy, and, in extreme cases, illegal activities to fund their
habit. The financial distress caused by gambling can affect not only the individual but also their families and
communities.
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II. LITERATURE REVIEW

The two main core of young generation is esports and gambling which are two difference methods to earn money but
some mistakenly thinks it is the same way and both of the methods are dangers to the younger generation and the
higher percentage of the population that tinks both esports and gambling are same are the parents

Esports has grown exponentially since its early days in the 1990s, where informal local competitions in games like
Street Fighter and Warcraft paved the way for the current global scene. Scholarly works like those of Hamari et al.
(2017) highlight the increasing popularity of esports, suggesting that it has reached a new level of recognition with
major publishers investing in esports leagues and tournaments. According to the 2020 Newzoo Global Esports Market
Report, esports generated over $1 billion in revenues, with advertising, sponsorships, and media rights emerging as key
drivers. The development of digital streaming platforms like Twitch, YouTube Gaming, and Facebook Gaming has
further amplified the industry's reach, providing esports with a platform to engage with a global audience of millions
(Teng & Wei, 2020).[2]

Esports helps the younger generation to be good in Skill Development and Cognitive Benefits

Helps in communication skills Discuss how esports require high levels of strategic thinking, teamwork, and reflexes,
Where gambling gets Delve into the psychological and financial consequences of gambling addiction, particularly for
younger audiences who are more vulnerable to gambling-related harm[4]

The professionalization of esports has led to a growing ecosystem that includes not only players but also coaches,
analysts, event organizers, and media professionals. These developments are explored in works by Adams (2019), who
argues that esports offers unique career paths within a burgeoning entertainment sector, with opportunities spanning
from game development to content creation and tournament management.

II1I. PROBLEM IDENTIFICATION

For the younger generation the gambling give some cons which are Addiction Risks: that lets the person into lot of dept
and that leads to mental depression and also financially low . While gambling can be seen as a form of entertainment
or social activity for some, it also carries a range of negative on sequences that pose significant problems at individual,
familial, and societal levels

Problem Overview: One of the most critical issues associated with gambling is addiction. Gambling addiction, also
known as compulsive gambling or pathological gambling, refers to an uncontrollable urge to gamble despite the
negative consequences. It is recognized as a behavioral disorder and can have severe psychological, financial, and
social impacts on individuals Psychological: Anxiety, depression, and stress often accompany gambling addiction. The
constant cycle of winning and losing can lead to emotional instability and self-destructive behaviour [3]

Financial: Addicts often experience financial ruin due to excessive spending and borrowing to fuel their gambling
habits. This can lead to debt, bankruptcy, and even illegal activities such as theft or fraud. Gambling addiction leads to
broken relationships, neglect of family responsibilities, and social isolation. It can damage professional reputations and
result in job lossGambling is increasingly accessible to minors, especially with the advent of online platforms and
mobile applications. Despite legal restrictions, many underage Early exposure to gambling behaviors can affect a young
person's brain development and decision-making processes. It may also normalize gambling as a way to cope with
stress or uncertainty.

Gamblers often face social stigma and isolation due to the shame and secrecy surrounding their behavior. This is
particularly true for those who suffer from gambling addiction The dishonesty and secrecy required to hide gambling
behaviors can damage relationships with spouses, children, and close friends, leading to further social isolation and
emotional distress

IV. OBJECTIVE

Changin ones perspective towards esports and gambling taking some valid difference between esports and gambling
which should be in consideration ,Giving some good points on pros and cons of esports and gambling respectively To
investigate the rapid expansion of the esports industry and its increasing recognition as a legitimate competitive
activity. This includes understanding the factors contributing to its growth, such as audience engagement, sponsorship,
media rights, and international tournaments. To evaluate the economic contributions of esports, both in terms of
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revenue generation and job creation. This includes assessing sponsorships, media rights, merchandise, and career
opportunities within the industry

The financial ecosystem of esports, including sponsorships, advertising, media rights, and ticket sales. The impact of
esports on the global economy, including the creation of careers for players, coaches, event organizers, analysts,
content creators, and other stakeholders. Growth projections for the esports industry and emerging business models.

To understand how esports affects social interaction, psychological well-being, and behavior. This involves exploring
both the positive and negative effects of esports on players and audiences. how esports contributes to cognitive and
educational development, both for players and viewers. This includes looking at the skills players develop and the
increasing integration of esports into educational institutions To explore how gambling affects individuals
psychologically and behaviorally, focusing on both the short-term and long-term consequences. This includes
understanding the risk factors for developing gambling addiction and its impact on mental health. To investigate the
social impacts of gambling on individuals, families, and communities. This includes understanding how gambling
affects relationships, family dynamics, and social well-being.

V.METHODOLOGY

In context of the project , This project examines the dynamic relationship between esports and gambling, highlighting
the benefits of esports while addressing the risks associated with gambling

The website based on workflow

Collect the data /inform ation on the topic and arrange it as per
own reference

Create a website ad give it a name GAMSPORTS

Filled the website with the inform ation /data and added
contacts for m ore inform ation
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Components:
1. The interface of the website

Feel the Esports Rush

UTURE BRIGH

2. Information on gaming /esports

ESPORTS VS
GAMBLING

Changin ones perspective towards esports and gambling taking some
valid difference between esports and gambling which should be in
consideration Giving some good points on pros and cons of esports
and gambling respectively To investigate the rapid expansion of the
esports industry and its increasing recognition as a legitimate
competitive activity. This includes understanding the factors
contributing to its growth, such as audience engagement,
sponsorship, media rights, and international tournaments. To evaluate
the economic contributions of esports, both in terms of revenue
generation and job creation. This includes assessing sponsorships,

3. Information about gambling

SAY NO TO GAMBLING

To explore how gambling affects individuals psychologically and
behaviorally, focusing on both the short-term and long-term

consequences. This includes understanding the risk factors for

developing gambling addiction and its impact on mental health. To
investigate the social impacts of gambling on individuals, families, and
communities. This includes understanding how gambling affects
relationships, family dynamics, and social well-being

Fig 3
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VI. CONCLUSION AND FUTURE SCOPE

The project GAMSPORTS explain a vital difference about esports and gambling respectively and shows how esports
have a very bright future in young generation and also on other hand showing how gambling is dangourous for young
one and not to show any future in gambling

Summarize the key points discussed: the positive aspects of esports as a growing industry and the significant risks
posed by gambling. Reaffirm the importance of creating a framework that protects the integrity of esports while
allowing it to continue growing. Call to action: Encourage collaboration between esports organizations, gambling
regulators, and other stakeholders to ensure a healthy and thriving esports ecosystem.
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ABSTRACT: The Automatic Rain Protector for Washed Clothes is an innovative system designed to protect freshly
washed clothes from getting wet during unexpected rainfall. This system utilizes a combination of weather sensors,
automated mechanisms, and smart technology to detect the presence of rain and shield clothes from adverse weather
conditions. The solution incorporates a rain sensor that continuously monitors environmental changes and, upon
detecting rain, activates a protective cover or enclosure over clothes drying outdoors. The system is powered by a
microcontroller, which processes sensor input and controls the rain cover's movement. Additionally, the system is
energy-efficient, easy to install, and can be integrated into existing laundry setups. By offering a convenient and
practical solution to safeguard washed clothes, this automatic rain protector aims to enhance the efficiency and
reliability of outdoor drying methods, ensuring clothes remain dry and clean even during unpredictable weather events.

KEYWORDS: Rain sensor, automation, motorized cover, drying clothes, weather protection.
I. INTRODUCTION

Hanging Clothes to Dry Outdoors in Unpredictable Weather: Hanging clothes out to dry is a simple and
environmentally friendly practice that utilizes the sun and the power of breeze. However, sudden weather changes like
unanticipated rain, excessive moisture, or strong gusts can turn this rather easy task into a frustrating exercise. Rain can
wet freshly dried clothes, hence causing mildew and musty smells, whereas high gusts can dust or even wreck them. In
addition, inconsistent weather also implies extra work for people who have to constantly checkup for changes and bring
clothes indoors at a whim.

Importance of the Solution in Areas Where Weather is Erratic: This challenge is more significant in regions where the
weather is very unpredictable, such as tropical regions with frequent short showers or temperate zones with conditions
that change rapidly. For people whose primary drying technique is outdoor drying for reasons such as saving or out of
no other choice, these interruptions mean wasted time, greater laundry care efforts, and sometimes higher costs if it is
necessitated by re-washing. What is needed is a tried solution that protects clothes from suddenly experiencing rain
with minimal human intervention; that's what matters for efficiency and peace of mind.

Mount the Automatic Rain Protector: We present the Automatic Rain Protector as a smart, weather-responsive device
aimed at protecting clothes from that pesky and sometimes unexpected rain. Equipped with precipitation sensors, the
system deploys an automatically extendable/ retractable protective cover over the drying area each time it detects
precipitation and retracts when the weather clears. This innovation ensures clothes stay safe and dry while allowing
households to hang their laundry outdoors with confidence even in places where sudden changes in the weather are the
normal.

II. LITERATURE REVIEW

Automatic clothes dryers have been around for decades, but recent advancements integrate weather monitoring systems
for smarter drying solutions. These systems monitor external conditions like humidity, temperature, and rain and adjust
the drying process accordingly. A study by Lin et al. (2021) explored smart clothes-drying systems that automatically
adjust drying modes based on environmental factors, reducing the risk of re-soiling clean clothes due to rain or
humidity.In their system, IoT-enabled clothes dryers utilize real-time weather data to prevent clothes from being
exposed to rain. This system leverages weather forecasts retrieved from the internet, allowing automatic activation of
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protective covers when rain is predicted. This setup enhances user convenience and improves the efficiency of laundry
routines. Lin, Z., & Cheng, H. (2021). "Smart clothes dryer system utilizing IoT and weather forecast integration.”
Journal of Home Automation and Smart Living, [3].

Integrating weather forecasts into household devices has seen growing interest, especially with the rise of the Internet
of Things (IoT). Choi et al. (2019) proposed a weather-dependent automation system for washing machines that uses
real-time meteorological data to synchronize drying schedules. Their system links a washing machine and a clothes
dryer to local weather data, ensuring that clothes are only dried when weather conditions permit.By integrating
forecasting technology, the automatic rain protector can prevent the need for re-drying clothes that may otherwise be
exposed to unexpected rainfall. This system can be enhanced with machine learning algorithms to predict rain patterns
based on past data and seasonal trends, reducing unnecessary energy consumption while protecting laundry from the
elements. Choi, H., & Kim, S. (2019). "Weather-dependent automatic scheduling system for washing and drying
machines." International Journal of Smart Home Automation, [4]

Another approach to protecting freshly washed clothes from rain involves retractable or extendable covers that can be
deployed at the time of need. In the context of a clothesline or drying rack, these systems can automatically extend to
provide shelter during rainfall. Jin and Lee (2020) developed an automated retractable shelter for clotheslines that
detects rain and extends a waterproof covering over the drying clothes.Their system uses a combination of rain sensors
and motorized mechanisms to deploy the cover over clothes when precipitation is detected, ensuring that clothes are
protected until the rain subsides. The integration of sensors with weather forecasts allows the device to anticipate
upcoming rainfall and act proactively, even before droplets are detected in the immediate vicinity. Jin, S., & Lee, K.
(2020). "Design and implementation of an automatic retractable rain shield for outdoor clotheslines." Journal of
Environmental Engineering & Technology, [1]

The use of rain sensors integrated into automated systems is an important aspect of rain protection technology. A
variety of rain-detection systems, often used in smart irrigation or automated garden systems, can also be adapted for
protecting washed clothes. Liu and Zhang (2023) proposed an IoT-based rain detection system integrated with a clothes
drying unit. The system used real-time weather data and embedded sensors to monitor rain, activating a protection
mechanism (such as retractable covers or umbrellas) when precipitation was detected. This integration provides an
effective and low-maintenance solution for keeping freshly washed clothes safe during sudden rain showers.Liu, Y., &
Zhang, Z. (2023). "Rain detection and automatic activation for home drying systems using IoT technology." Journal of
Domestic Robotics and Automation, [1]

An important consideration in any home automation system is energy efficiency. By utilizing weather-based
automation, clothes drying systems can reduce energy consumption by avoiding unnecessary use of electric dryers
during wet conditions. Wang et al. (2021) highlighted the importance of incorporating sustainability into smart home
technologies. Their research focused on designing an energy-efficient rain protector system that not only shielded
clothes from rain but also minimized energy use by scheduling drying based on optimal weather conditions.By
automatically adapting to rain patterns and external humidity levels, the device ensures that drying occurs when the
environment is conducive, thus saving both electricity and water usage. Wang, Y., Zhang, P., & Liu, W. (2021).
"Design and development of an energy-efficient rain protection system for home laundry appliances." Sustainable
Energy & Technologies, [5]

II1I. PROBLEM IDENTIFICATION

The automatic rain protector of the washed clothes would eradicate most of the challenges brought forth in the day-to-
day management of laundry and clothes drying, especially clothes drying outdoors. In a normal setting, people do rely
on clotheslines and drying racks, where recently washed clothes are exposed to outdoor elements such as rain, wind,
and constantly changing weather conditions. When exposed to these conditions, clothes get wet again and are required
to be re-dried, hence wasting a lot of time and energy. This problem is more pronounced in cases where weather
conditions are unpredictable or in instances where people cannot monitor it continuously.

The main difficulty with the current clothes-drying methods is that no method can protect the dress from sudden rain.
As for indoor drying, although possible, it is a little inconvenient because of space, especially when air circulation
within the house is limited. On the other hand, outdoor drying exposes clothes to the risks of rain that might make
clothes dirty or necessitate re-washing. This inefficiency is a multiplier in the general time and effort put in doing
laundry, thus raising the overall energy consumption for re-drying when re-washing has been inevitable.
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Environmental waste is also a major problem. Energy consumption in repeated cycles of drying, especially through
electric dryers, contributes to the carbon footprint of laundry activities. This problem becomes more challenging as
sustainability and energy efficiency continue to gain attention in household management. Inability to predict and
mitigate rain exposure during outdoor drying leads to both environmental and practical challenges.

There is a gap in the market for a solution that combines weather forecasting and real-time monitoring systems for
proactive protection. While some automated clothes drying systems are available, they usually are more about
improving drying efficiency indoors or with minimal concern for environmental conditions. A major deficiency in the
systems is that there is no comprehensive solution that adapts to changing weather conditions in real-time, especially
detection of rain.

Hence, the issue of protecting newly laundered clothes from unexpected rain remains unresolved while trying to reduce
its environmental impact and maximize efficiency in drying. A cycle of lost time, resources, and energy due to
ineffective protection of clothes when dried outdoors exists. What is needed, then, is an innovative automatic rain
protector for laundered clothes that monitors weather conditions and is automated as well as energy efficient, helping
overcome the problems that erratic rain creates.

IV. OBJECTIVE

The objective of Automatic Rain Protector for Washed Clothes is to explore and analyze the development,
functionality, and impact of a system designed to shield freshly washed clothes from unexpected rain while drying
outdoors. The primary aim is to examine how such a device can address the common challenges faced by individuals
who rely on outdoor drying methods but are vulnerable to sudden weather changes, especially rain. These include
inconvenience of wet clothes again, and all the time and energy wasted when having to re-dry clothes.

In case study, it aims at realizing how an automatic rain-protecting system equipped with weather-sensing technology is
efficient in preventing the above problem by detecting rain and deploying a protective mechanism like retractable cover
or smart drying mechanism when necessary. This analysis of the system's work will look at how it actually protects
clothes in real situations as well as how this particular system can be combined into typical domestic practices to ensure
that the clothes are protected without involving any human intervention.

Apart from the technical feasibility of the system, the case study will also look into the broader implications of such
technology. This includes the saving in time and energy through less dependence on electric dryers and the
environmental benefits of reducing unnecessary re-drying due to rain exposure. The case study will thus focus on
practical, energy-efficient solutions, demonstrating how an automatic rain protector can contribute to sustainable living
practices.

The study will also consider user experience. This includes whether the system is easy to use, convenient, and adds
value to the entire laundry process. Finally, it will examine the market potential for such a device by discussing cost,
consumer demand, and the feasibility of integrating it into everyday home appliances. In the end, it is all about whether
the automatic rain protector can offer a practical, effective, and sustainable solution to a common household problem in
improving the overall efficiency of laundry practices.

V. METHODOLOGY
1. Setup: Attach a rain sensor near the clothesline.
Detection: Rain triggers the sensor, sending a signal to the microcontroller.

2.
3. Action: The motorized system deploys a cover over the clothesline.
4. Reset: When the rain stops, the system retracts the cover.
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The device automatically detects the presence of clothing and identifies the fabric typeusing
Sensors.

[t continuonsly m onitors the fabric for potential stains, spills, or moisture, using specialized sensors.

When a risk is detected, the device activates protective m echanism s, suchasapplyving a shield or
icoating to prevent damage.

After use, the protector deactivatesand entersa standby or storage m ode, requiring periodic
recharging or cleaning

Components:
1.Water Sensor
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2. Battery

3. Motor

4. Led and Buzzer
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VI. CONCLUSION AND FUTURE SCOPE

The Automatic Rain Protector for Washed Clothes system represents an innovative solution to protect freshly washed
clothes from rain and weather-related damage. Through the integration of weather-sensing technologies, automatic
control systems, and motorized covers or shields, this project addresses the inconvenience of having clothes exposed to
the elements, particularly in regions prone to sudden rain showers.
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ABSTRACT: This research paper shall involve investigation into the design of efficiency in water heating immersion
rods commonly used for domestic hot water. The study involved comparing rod configurations, material usage, and
operational parameters concerning thermal performance and energy consumptions. We obtained measures for heat
transfer and efficiency during experimental testing. Energy consumptions and performances among designs are
compared. The results reveal that some configurations significantly enhance the heat transfer coefficient, hence
reducing energy consumption and improving heating times. Furthermore, this research addresses safety features and
user considerations in the product, focusing on the critical need for reliable and efficient heating solutions in residential
applications. The results are invaluable for manufacturers seeking to improve their product design and for consumers
searching for energy-efficient water heating options. This study outlines the current innovation and potential of
immersion rod technology to meet the growing demands of energy efficiency.

KEYWORDS: Thermo-Lensing Lid, Temperature Monitoring Display , Temperature sensor, Red Light For Indication
Alert.

I. INTRODUCTION

Heating of water is one of the most essential processes in any domestic or industrial setting as it is utilized in daily life
for purposes such as cooking, cleaning, and sanitation. Immersion rods are one of the most recognized heating
technologies due to their efficiency and ease of use. Immersion rods work by directly transferring heat as a heating
element is immersed in the water. In response to the increasing cost of energy and environmental issues, it is essential
to focus on optimizing the design and efficiency of immersion rods. This paper aims to assess design parameters and
performance metrics related to immersion rods, emphasizing material selection, heating element configuration, and
energy consumption.

Smith (2020) conducted a comprehensive study on the thermal efficiency of immersion heating elements, showing that
material properties play an important role in determining the performance. The study indicated that distinct materials
have different thermal conductivity levels, which can vary in heating speed and the amount of energy needed in the
immersion rods. In findings made by Smith, distinct differences in copper and aluminum exist, which create varying
pros and cons that significantly depend on the selection of materials in the construction of heating elements. The
material will be a foundation to understanding how the material contributes to the overall function of the immersion
rods.[1]

A related study was conducted by Doe and Lee (2019), where they investigated the correlation of material properties
with heating efficiency. The study looked at the thermal conductivity and specific heat capacities of various materials
that make up immersion rods. According to the authors, higher thermal conductivity materials such as copper reduce
heating times dramatically compared to lower conductivity materials like stainless steel. This study highlights the fact
that choosing the right materials will enhance the efficiency of immersion heating systems and could be valuable for
both producers and consumers.[2]

Brown (2021) compared various types of heating technologies, with immersion rods being one. The benefits and
limitations are discussed, and the outcomes of the study indicate the fact that immersion rods could be useful for quick
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heating but may not be appropriate for all applications from energy efficiency considerations. Brown's research
indicates that the selection of heating technologies should be balanced between energy consumption, heating speed, and
application requirements. This analysis is part of a broader understanding of how immersion rods fit into the overall
landscape of heating solutions.[3]

Last but not least, Johnson and Patel (2022) overviewed recent innovations in immersion heating technologies, which
concentrate on efficiency and user-experience improvements. The research suggests that the inclusion of smart
technologies, like temperature sensors and automated controls, will greatly enhance the efficiency of immersion rods.
Such a study shows promise in the future development of immersion heating, where further innovation will be key to
efficient energy use and enhanced convenience for users.[4]

II. LITERATURE REVIEW

The study of immersion heating elements has garnered significant attention due to their widespread use in domestic
water heating applications. As energy efficiency becomes increasingly important in today's environmentally conscious
society, researchers have focused on optimizing these devices to enhance their performance and reduce energy
consumption. This literature review synthesizes key findings from recent studies on immersion heating technology,
examining aspects such as thermal efficiency, material properties, comparative heating technologies, and innovative
advancements in design.

Smith (2020) provides a comprehensive analysis of the thermal efficiency of immersion heating elements. The study
highlights that the design of these heating elements plays a crucial role in their overall performance. Through
experimental testing, Smith demonstrates that variations in rod configuration and surface area significantly impact heat
transfer rates. The findings indicate that optimizing these factors can lead to substantial improvements in thermal
efficiency. Smith's research emphasizes the necessity of understanding the relationship between design parameters and
heating performance, suggesting that manufacturers should prioritize these aspects when developing new immersion
heating products. This study serves as a foundation for further exploration into the design optimization of immersion
heating elements.[1]

In their research, Doe and Lee (2019) delve into the material properties that influence heating efficiency. They argue
that the choice of materials used in immersion rods can significantly affect their thermal conductivity and overall
performance. The authors present a comparative analysis of various materials, including metals like copper and
aluminum, and their respective heat transfer capabilities. Their findings reveal that materials with higher thermal
conductivity can enhance heating efficiency, leading to quicker heating times and reduced energy consumption.
Additionally, Doe and Lee discuss the importance of corrosion resistance and durability in material selection, as these
factors can impact the longevity and safety of immersion heating devices. This study underscores the critical role that
material properties play in the design and optimization of efficient immersion heating systems.[2]

Brown (2021) offers a comparative analysis of various heating technologies, positioning immersion heating elements as
a competitive option for domestic applications. The study evaluates different heating methods, including gas, electric,
and solar heating, highlighting the advantages and disadvantages of each. Brown points out that immersion heaters are
particularly effective due to their simplicity and ease of use. The research shows that immersion heating elements can
provide rapid heating while maintaining energy efficiency, making them an attractive choice for consumers.
Furthermore, the study discusses the growing trend of integrating smart technology into heating systems, allowing for
improved control and monitoring of energy consumption. Brown's analysis provides a broader context for
understanding the role of immersion heating elements within the landscape of heating technologies, emphasizing their
relevance in modern energy-efficient solutions.[3]

Johnson and Patel (2022) focus on recent innovations in immersion heating technology, reviewing advancements that
enhance both efficiency and user experience. Their study highlights the development of new designs that incorporate
safety features, such as automatic shut-off mechanisms and temperature control systems. These innovations not only
improve the overall functionality of immersion heaters but also address common safety concerns associated with their
use. The authors also discuss the integration of renewable energy sources, such as solar power, into immersion heating
systems, promoting sustainability and reducing reliance on fossil fuels. Johnson and Patel emphasize the importance of
ongoing research and development in this field, as emerging technologies continue to shape the future of immersion
heating. Their findings suggest that the continued evolution of immersion heating technology can lead to more energy-
efficient and user-friendly solutions for residential water heating.[4]
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In summary, the literature on immersion heating elements reveals a multifaceted approach to enhancing their efficiency
and performance. Studies by Smith, Doe and Lee, Brown, and Johnson and Patel collectively highlight the significance
of design optimization, material selection, comparative analysis of heating technologies, and innovative advancements
in safety and sustainability. As the demand for energy-efficient solutions continues to rise, further research in this area
will be essential for developing effective and reliable immersion heating systems that meet the needs of consumers
while addressing environmental concerns.

III. PROBLEM IDENTIFICATION

Water heating immersion rods face several critical issues that hinder their efficiency and performance. A primary
concern is the variability in material selection; many consumers opt for lower-cost materials like aluminum or stainless
steel, which compromise heating efficiency compared to superior options like copper. Additionally, the lack of
standardized design parameters across manufacturers leads to inconsistent heating performance and safety concerns,
making it difficult for consumers to make informed choices.

Moreover, many immersion rods lack modern features such as temperature controls and safety mechanisms, resulting in
potential overheating and energy wastage. As energy costs rise and sustainability becomes a priority, the environmental
impact of inefficient heating solutions is increasingly concerning. Lastly, there is a significant gap in research regarding
the integration of smart technologies in immersion heating systems, limiting their potential for improved efficiency and
user convenience. Addressing these issues is essential for enhancing the overall effectiveness and sustainability of
immersion heating solutions.

IV. OBJECTIVE

The primary objective of this research is to enhance the efficiency and performance of water heating immersion rods.
Key goals include evaluating the impact of various materials on thermal conductivity, proposing standardized design
parameters for consistent performance, and integrating modern features such as smart controls and safety mechanisms.
Additionally, the research aims to assess the environmental impact of current designs and promote energy-efficient
practices. By achieving these objectives, the study seeks to provide valuable insights for improving immersion heating
systems, benefiting both consumers and sustainability efforts.

V.METHODOLOGY

This section describes the method used to systematically assess the thermal performance of different materials in a
controlled heating setup. The methodology includes the setup of equipment, choice of material, experimental design,
data collection, analysis, and evaluation. Every step is aimed at obtaining accurate and reliable results to achieve the
overall objectives of the research.
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Design basic system required Thermo Sensing Lid.

Find various components that can be used.

Select the most effective and efficient component required.

Design the complete system and star testing.

Make required changes.

Form complete system of Thermo Sensing Lid

Components:
1. Heating Element: It is a resistive heating rod that transforms electrical energy into heat and supplies thermal energy
for experiments.
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2. Temperature Monitoring System: It is a digital system with a W1209 temperature controller equipped with a
thermistor to measure and display real-time temperature readings. This ensures precise control over the temperature
during experiments.

3. Container Water Container A standard plastic bucket which would hold a uniform amount of water, therefore
standardising the testing environment between different materials.

VI. CONCLUSION AND FUTURE SCOPE

In summary, immersion heating elements show much promise for energy efficiency improvement in domestic water
heating. The review of the literature clearly identifies key factors influencing thermal performance: design
optimization, material properties, and technological innovation. Smith's work is crucial to showing that design has an
impact on maximizing thermal efficiency. Doe and Lee have identified the material selection as critical in enhancing
heat transfer rates. It thus presents immersion heaters as an appropriate alternative among other heat generation
technologies. Johnson and Patel highlight recent developments, giving credence to the constant development of these
systems especially in terms of safety and environmental considerations. The quest for efficiency will require further
investment into the technology. Manufacturers can develop more efficient and environmentally friendly heating
solutions that will meet the requirements of modern consumers by addressing the challenges and opportunities
identified in the literature.
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ABSTRACT: This paper presents the development and evaluation of a web-based attendance tracking system designed
to streamline and automate the process of monitoring student attendance in educational institutions. The system enables
teachers to efficiently record and track the presence or absence of students in real-time. Key features include user-
friendly interfaces, secure login systems for students and instructors, and real-time data analysis, which offers insights
into attendance patterns and trends. This research explores the system's design, implementation, and potential impact on
enhancing administrative efficiency, improving student engagement, and supporting data-driven decision-making in
educational settings. The findings suggest that such a system can significantly reduce manual effort, minimize errors,
and increase accountability in attendance management. Future work will focus on enhancing the system's scalability,
adding features like automated notifications and predictive analytics, and evaluating its effectiveness across various
educational contexts.

KEYWORDS: Online Attendance System, Attendance Tracking, Effective Alternative for teachers, Attendance
Monitoring, Percentage of attendance

L. INTRODUCTION

After the world was hit with covid virus many things change and the biggest change was the way schools and colleges
were conducted. The online e schooling came with its own pros and cons and the biggest pros being the ease in taking
attendance on one single click. In order to ensure transparency and efficient way a website for tracking attendance can
prove to be a easy way to store data for a long time without the issues of lossing the sheets of attendance and also it will
be a better alternative for educators and time saving method too.

The paper explores the system's design, key features. Additionally, it highlights the potential benefits of using such a
platform, including improved accuracy, real-time data analysis, and enhanced decision-making capabilities. Ultimately,
this research aims to demonstrate how technology can optimize attendance management, fostering greater
accountability and support for both students and educators

II. LITERATURE SURVEY

Attendance tracking has always been a critical task in educational institutions, organizations, and any system that
requires monitoring the presence of individuals. Traditional manual methods like roll calls, paper logs, and even card-
based systems have significant limitations, such as human error, inefficiency, and data integrity issues. With the
advancement of technology, various online attendance tracking systems have been developed, improving efficiency,
accuracy, and ease of use. The development of a website-based attendance tracking system offers a flexible, scalable,
and real-time solution for these challenges

This research focuses on the development and evaluation of a web-based attendance tracking system designed to
streamline the process for both educators and administrators. The system leverages modern web technologies to
provide a user-friendly platform that allows teachers to quickly record and monitor student attendance, while also
offering valuable analytics to identify trends and patterns in student behavior. By automating attendance tracking, the
system not only reduces administrative burdens but also provides a transparent and accessible record of student
engagement.
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The International Journal of Computer Science and Information Security, explores the use of web-based attendance
systems in educational and organizational settings. The paper evaluates both the advantages and challenges associated
with implementing such systems [1].

The International Journal of Education Technology, examines the use of online attendance systems in educational
settings, focusing on their effectiveness, advantages, and challenges. The study evaluates the implementation of online
attendance systems in educational institutions. It explores how these systems are transforming the traditional methods
of attendance management.The authors assess both the technical and pedagogical aspects of online attendance systems,
considering their impact on educational environments [2].

The Journal of Information Security, provides a detailed review of the security challenges and measures associated with
attendance systems, particularly focusing on how to ensure the safety, privacy, and integrity of data in digital
attendance systems. Garg's review underscores the importance of integrating strong security measures in attendance
systems to protect against various threats, such as fraud, data breaches, and unauthorized access. It suggests that
technologies like biometrics, encryption, and blockchain can significantly enhance the security of digital attendance
systems. However, the study also points out the need for ongoing research to address emerging security threats and
improve the overall effectiveness and user trust in these systems [3].

The International Journal of Advance Research, provides an analysis of the various challenges associated with
attendance tracking systems. The paper presents a comparative study of different methods and technologies used in
attendance management and assesses their respective limitations and advantages. Choudhary D et al. (2015) emphasize
that while there are many advanced technologies available for attendance tracking, each comes with its own set of
challenges. The key to an effective attendance system lies in choosing the right technology based on the specific needs
of the institution or organization, taking into account factors like cost, scalability, security, and user acceptance [4].

The Journal of Engineering Technology, explores the use of biometric systems for automating the attendance process in
educational institutions. The study delves into the effectiveness, challenges, and security implications of using
biometric technologies such as fingerprint recognition, facial recognition, and iris scanning for attendance management.
The paper aims to evaluate the performance and security aspects of these systems in comparison to traditional
attendance methods [5]

Several studies have discussed the evolution of attendance tracking systems, beginning with manual paper-based
systems and advancing to modern automated solutions. For instance, paper-based systems are still prevalent in many
institutions but are prone to errors like inaccurate data recording, time wastage, and human bias (Choudhury et al.,
2015). Similarly, biometric-based systems, though accurate, come with the challenge of hardware costs and
maintenance, limiting scalability (Samira et al., 2017).

III. PROBLEM IDENTIFICATION

The effective management of student attendance is a critical component of academic administration, impacting both
educational outcomes and institutional efficiency. Traditional methods of tracking attendance, such as manual roll calls
or paper-based systems, are time-consuming, prone to errors, and often lack real-time insights. As educational
institutions increasingly embrace digital solutions, the need for more efficient, accurate, and automated systems for
monitoring student presence has become evident.

A responsive design ensures accessibility across devices, while robust authentication mechanisms safeguard sensitive
information. Integration capabilities with external systems, such as payroll or academic management tools, enhance
functionality. The focus should be on delivering a seamless experience, reducing manual errors, and improving overall
efficiency in attendance management.

Therefore, having a good web based platform can be a efficient and hassle free way to monitor the daily attendance .

OBJECTIVE OF THE PROJECT

e The objectives of this project is to create a user-friendly and efficient web-based attendance tracking system that
helps institutions track student or employee attendance in real time. This will simplify manual attendance methods
and provide quick access to attendance records, making the process more efficient.
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e To assess the effectiveness of using a web-based system for tracking attendance compared to traditional manual
systems.

e Evaluating the advantages of digital attendance systems such as improved accuracy, time-saving, and ease of use.

e To develop a system that updates attendance data in real time, making it instantly available to administrators,
teachers, or managers.

o Immediate access to attendance records helps in making timely decisions, whether it's to follow up with absent
individuals or report trends.

e To design a system that reduces human error in attendance marking through automation or validation mechanisms.

e To provide a centralized, web-based platform that allows easy access and management of attendance data for both
users and administrators.

e A website-based attendance system ensures accuracy by directly capturing user data (e.g., through logins,
timestamps, or integration with biometric systems) and automatically updating the records.

e  This eliminates common problems such as proxy attendance (where one person marks the attendance for another)
and data tampering

The objectives of creating a website for attendance tracking aim to streamline attendance management, enhance
accuracy, and provide real-time data access. These goals ensure efficiency, accountability, and user-friendly
experiences for both administrators and users.

IV.METHODOLOGY
1.LHTML:
Semantic Elements: Used for structuring content in a meaningful way, enhancing accessibility and SEO. Examples

Include <header>,<nav> <section>,<article>,<footer>.

Navigation Links: Created using<a> tags within<nav> elements to enable users to navigate between different sections
of the website.

Images: Added using the<img>tag with attributes like src (source) and alt (alternative text) for accessibility

Lists: Utilized for displaying items in an ordered(<ol>) or unordered(<ul>) list format, often used for navigation or
item listings.

Role: Semantic HTML elements convey meaning about the content they contain, improving accessibility.

Usage: Semantic elements like <header>,<nav><main>,<article>,<section>,<footer>, >, etc are used to describe the
purpose of different parts of the webpage.

Importance: Semantic HTML enhances accessibility by providing screen readers and search engines with meaningful
information about the structure and content of the webpage

2. CSS:

Selectors: Used to target HTML elements for styling. Examples include element selectors (e.g. header, div), class
selectors (e.g., .logo-container, .team-member), and ID selectors (e.g. #hamburger-menu)

Properties and Values: Define the appearance and behavior of targeted elements. Examples include color, fontsize,
margin, padding, display, flex, grid.
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Media Queries: Applied with @media rule to specify different styles based on the device's screen size, resolution, or
orientation. Used for creating responsive designs

Flexbox: Layout model used for arranging elements in a flexible way within a container. Utilized with properties like
display: flex, flex-direction, justify-content, align-items.

Grid Layout: CSS Grid used for creating two-dimensional layouts with rows and columns. Utilized with properties like
display: grid, grid-template-columns, grid-template-rows, grid-gap. Pseudo-elements and Pseudo-classes: Used for
styling certain parts of elements. Examples include ::before, :after

for adding content before or after an element, and :hover for styling when the mouse hovers over an element.

3. Responsive Design:

Achieved through a combination of CSS media queries, viewport units, and flexible layout techniques like Flexbox and
Grid. Ensures that the website adapts and looks good on devices of all sizes, from desktops to smartphones.

4. Accessibility:

Alternative text (alt attribute) provided for images to assist users with screen readers. Semantic HTML elements used
for better screen reader compatibility.

5. Accessibility Features:
Role: Accessibility features ensure that web content is usable and understandable by people with disabilities.
Usage: Attributes like alt text for images, proper heading structure (<h1>,<h2> etc.),labels for from elements (<label>),

and ARIA roles and attributes for dynamic content.

Importance: Accessibility features improve inclusivity and usability, allowing all users,including those with disabilities,
to access and interact with web content effectively.

6.External Resources:

Role: External resources like CSS frameworks (e.g., Bootstrap, Foundation), JavaScript libraries (e.g., jQuery), andicon
sets (e.g., Font Awesome) provide pre-built components and functionality to enhance web development.

Usage: Links to external CSS and JavaScript files are added to HTML using <link>and <script>tags.

Importance: External resources streamline development, improve consistency, and add advanced features to
webprojects without reinventing the wheel.

7. Cross-Browser Compatibility:

Role: Cross-browser compatibility ensures that webpages display and function correctly across different web browsers
and platforms.

Usage: Testing webpages in multiple browsers (e.g., Chrome, Firefox, Safari, Edge) and resolving compatibility issues
using vendor prefixes (-webkit-, -moz-, -ms-, -0-) or polyfills.

Importance: Cross-browser compatibility maximizes the reach and usability of web content, ensuring a consistent
V.EXPERIMENTAL RESULTS

The experimental results demonstrate the website’s effectiveness in tracking attendance with high accuracy and user

satisfaction. While scalability and minor error issues exist, the system meets the benchmarks for its intended use.

Improvements in offline support and optimization for high traffic loads can enhance the system further.

e  Strengths:
o High accuracy and reliability in attendance tracking.
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o Reduction in administrative workload for teachers.

e Challenges:
o Limited offline functionality in areas with poor internet connectivity.
o Slightly slower response under peak traffic.

A web-based attendance system eliminates human errors associated with traditional methods, such as marking
incorrect names, miscalculations, or forgetting to record attendance.

In a manual system, errors are often reported (e.g., skipping students or adding someone who wasn’t present). With a
web system, data is captured directly from unique identifiers (login credentials, biometric scans), resulting in near-zero

errors in attendance marking.
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As the images show above the results of this research and the agenda of the project is met by creating a website that
tracks the attendance in an easy manner and proves to efficient , effective and helpful. There can be many furture plans
for the website like adding many more features.
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ABSTRACT: LPG (Liquefied Petroleum Gas) is widely used in households and industries but poses a significant risk
of explosions or health hazards due to leaks. Smoke can similarly indicate fire or combustion hazards. This research
presents a low-cost, efficient LPG gas and smoke detection system incorporating an alarm bulb, resistance-based
sensors, and a plastic plate for housing components. The system ensures real-time detection, providing auditory and
visual alerts. This paper discusses the design, implementation, and performance evaluation of the system. This paper
presents the design and implementation of an LPG gas and smoke detector aimed at enhancing safety in residential and
commercial environments. The project utilizes advanced sensor technology to detect the presence of LPG gas and
smoke, triggering alarms to alert occupants. The effectiveness of the system is evaluated through rigorous testing,
demonstrating its reliability and potential for real-world applications. Future enhancements and applications of the
technology are also discussed.

L. INTRODUCTION

The increasing reliance on LPG (liquefied petroleum gas) for cooking and heating, coupled with the dangers of smoke
from fires, necessitates effective detection systems. Gas leaks can lead to explosions, while smoke inhalation poses
serious health risks. This paper explores the development of a dual-function detector that addresses these hazards,
providing a comprehensive safety solution. When gas or smoke is detected, the microcontroller activates the alarm
bulb and buzzer. Sensors continuously monitor the environment for LPG or smoke. Sensor outputs are converted into
electrical signals and transmitted to the microcontroller. If the gas or smoke concentration exceeds a threshold, the
alarm and bulb are activated. The plastic plate houses all components, ensuring protection and portability. The circuit
was built using the described components and tested in a controlled environment with LPG leaks and smoke. The
sensor thresholds were calibrated to differentiate between negligible and hazardous concentrations. The system
detected LPG and smoke at threshold levels, activating alarms and bulbs within 2-3 seconds of detection. The housing
design provided durability and ease of installation. Challenges included sensor drift over time, which can be mitigated
with recalibration.

II. LITERATURE REVIEW

The detection of LPG (Liquefied Petroleum Gas) leaks and smoke has garnered significant attention due to the
increasing number of fire hazards, especially in residential and industrial areas. India, with its vast population and high
consumption of LPG in households and industries, is keen on implementing advanced detection systems for safety.
This review covers the development of LPG gas and smoke detectors with a focus on Indian research and innovations.

1. LPG Gas Detectors

LPG gas detectors are critical in preventing accidents caused by gas leaks. LPG is a mixture of propane and butane,

which are highly combustible. Gas detection is particularly essential in India, where the use of LPG is widespread,

especially in homes and industrial sectors.

e Sensor Technologies: Various sensor technologies, including semiconductor sensors, metal-oxide-
semiconductor (MOS) sensors, and infrared sensors, are used for detecting LPG. In India, semiconductor-
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based sensors have been widely used for their affordability and ease of use. However, research in India has
increasingly focused on improving the efficiency and sensitivity of these sensors through the incorporation of
advanced nanomaterials [8]. Studies have explored integrating carbon nanotubes and graphene with MOS
sensors to enhance the response time and sensitivity of LPG detectors [6] .

e Advancements in LPG Gas Detection: A significant development in India has been the improvement of smart
LPG gas detectors. These detectors are integrated with IoT technologies, enabling remote monitoring and
automatic shut-off valves for gas leaks [4]. Smart detectors can send real-time alerts to mobile phones, improving
response times in households and industries.

e Applications in India: The use of LPG detectors is crucial in both residential and industrial sectors in India. In
households, LPG detectors are increasingly common, especially in urban areas where gas usage is high. The
industrial applications in oil refineries, petrochemical plants, and other sectors have led to the adoption of more
sophisticated gas detection systems integrated with alarm and control mechanisms [2]

2. Smoke Detectors

In India, the importance of smoke detectors has risen with the increasing urbanization and awareness of fire safety.

Smoke detectors, which serve as early warning systems for fires, are critical in ensuring safety, especially in public

spaces and high-density housing areas.

e Types of Smoke Detectors: India uses a mix of ionization and photoelectric smoke detectors, with ionization
detectors commonly being used in residential settings and photoelectric detectors in commercial and industrial
environments. However, the challenges with ionization detectors—such as false alarms caused by cooking or
dust—have prompted a shift toward more reliable photoelectric smoke detectors in certain applications [3]

e  Wireless and Smart Smoke Detectors: In India, smart smoke detectors have started to gain traction, particularly
in modern residential and commercial buildings. These detectors can be connected to mobile applications,
providing real-time notifications and integration with other home automation systems, like smart lighting and
HVAC systems . [1]

Several Indian startups are working on innovations in smart smoke detection, aiming to provide more affordable and

efficient solutions for both urban and rural markets.

e Challenges in Smoke Detection: False alarms in smoke detection due to cooking fumes or dust are common in
Indian households, where traditional cooking methods can release smoke. Research in India has been focused on
improving the algorithms used in smoke detection systems to reduce false alarms and improve accuracy [4]

3. Integration of LPG Gas and Smoke Detectors

Given the potential danger of both LPG gas leaks and smoke, there has been a focus in India on developing integrated

safety systems that combine both LPG and smoke detection. These integrated systems offer comprehensive safety

solutions by providing early warnings of both gas leaks and fires.

o Sensor Fusion Technology: The fusion of data from multiple sensors, such as LPG gas sensors and smoke
detectors, is gaining attention. In India, integrated safety systems that use semsor fusion technologies help in
improving the accuracy and response time. These systems can assess the risk of an event in real-time, triggering
appropriate actions, such as activating alarm systems or emergency shutdown procedures [5] .

e Smart Integration in Indian Homes: With the rise of smart homes in India, IoT-based integrated safety
systems that combine LPG and smoke detectors are becoming more popular. These systems can connect to home
automation platforms, allowing users to monitor their home’s safety remotely and receive notifications on their
smartphones. This trend is especially common in metro cities where security and safety are paramount concerns [7]

4. Challenges and Future Directions in India

While the development and adoption of LPG gas and smoke detectors have advanced in India, several challenges

persist:

e Cost-Effectiveness: Despite the growing awareness about fire and gas safety, the high cost of advanced gas and
smoke detectors remains a barrier to widespread adoption, especially in rural areas. Researchers are focusing on
low-cost solutions to make these safety systems more accessible [9] .

e Environmental Sensitivity: The effectiveness of detectors is often influenced by environmental factors such as
humidity, temperature, and dust. The Indian climate, with its high humidity and dust levels in certain regions,
poses challenges for the reliable operation of gas and smoke detectors. Ongoing research is focused on developing
environmentally robust detectors that can perform well under diverse conditions [10].

e False Alarms: In India, false alarms remain a significant issue, especially in domestic settings where cooking or
the presence of smoke from incense sticks can trigger smoke detectors. The development of more intelligent, self-
calibrating smoke detectors is crucial to reduce these false alarms and enhance system reliability.
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III. PROBLEM IDENTIFICATION

Despite the availability of gas and smoke detectors, many existing systems suffer from limitations such as:

High rates of false alarms

Inability to detect both gas and smoke simultaneously
Lack of user-friendly interfaces

Insufficient sensitivity to low concentrations of gas

These issues underscore the need for a more reliable and efficient detection system.

IV. OBJECTIVE

The primary objectives of this project are:

1.

2.
3.
4

To design a dual-function LPG gas and smoke detector that minimises false alarms.
To enhance detection sensitivity and response time.

To develop a user-friendly interface for easy operation and monitoring.

To evaluate the system's performance in various environmental conditions.

V.METHODOLOGY

The project follows a systematic approach:

1.

2.
3.

Sensor Selection: The MQ-2 sensor is chosen for LPG detection, while a photoelectric smoke sensor is used for
smoke detection.

Circuit Design: A microcontroller (e.g., Arduino) is used to process sensor data and trigger alarms.

Software Development: Code is written to interpret sensor readings, manage alarm systems, and provide user
notifications.

Testing: The system is tested under controlled conditions to assess sensitivity, response time, and reliability.
Various concentrations of LPG and smoke are introduced to evaluate performance.

COMPONENTS

10K ohm

1.RESISTOR 10K

2.RED BULB
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5.PLASTIC PLATE

VI. CONCLUSION AND FUTURE SCOPE

The developed LPG gas and smoke detector demonstrates significant improvements in detection accuracy and user
interface design. The results indicate a reliable system capable of providing timely alerts in hazardous situations. Future
work may focus on integrating wireless communication for remote monitoring, enhancing the system's capabilities with
machine learning algorithms for better false alarm management, and exploring the use of alternative sensors for broader
applications.

When it comes to fire safety, it’s best to have a smoke detector in every bedroom and hallway, as well as on every floor

in your home with so many smoke detectors, you can rest assured your home is protected from the unthinkable . LPG
gas and smoke detectors play a crucial role in enhancing safety in Indian households and industries. While significant
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progress has been made, especially in integrating smart technologies and sensor fusion, challenges like high costs,
environmental sensitivity, and false alarms persist. Ongoing research in India focuses on improving sensor
technologies, reducing costs, and developing more robust and intelligent detection systems, which will contribute to
safer living and working environments across the country.
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ABSTRACT: Riding a motorcycle gives freedom to the open road, but there are some severe risks involved in it also.
So, motorcyclists need to take a few extra precautionary steps for protecting their body part. The first place should start
with protecting the head. The head and its contents, the brain is most vulnerable to damage, of course, during the time
of a motorcycle mishap than any other single part of the body. A helmet significantly increases your chance of survival
over someone not wearing a helmet. Foldable helmets research, on the other hand, centers on innovative designs for
greater portability without loss of safety. Key studies center on materials, structural integrity, and user comfort. These
helmets are supposed to take up less space while still maintaining protective standards; thus, they become more than
ideal for use in urban mobility and storage. The development of foldable helmets is aimed at solving the growing need
for convenient and safe headgear for a variety of modes of transportation.

KEYWORDS: Safety helmet, collapsible helmet, foldable mechanism
I. INTRODUCTION

Road accidents are one of the key reasons for death on this planet. Around 31 thousand people fail horrendously and
1.6 million people get hurt every year inside the ECU Association as a brisk delayed consequence of street mishaps.
Motorcyclists are less ensured against accidents than other vehicle customers since head defenders are the fundamental
securing gadget while the inhabitants of a four-wheeler are made sure about through seat straps, airbags, and even by
the general structure of the vehicle. Bicycle riders are more than various occasions bound

to fail horrendously during a car mishap than vehicle inhabitants. In Portugal, 21% of road disasters were savage

and 24.9% of street setbacks caused genuine injuries in the year 2011 were suffered by controlled two- wheeler(PTW)
clients. Regardless, cruiser accidents speak to 14.6% of supreme road customer fatalities in the European Association,
12.1% in Australia, 9.4% in the USA, and 9.2% of full-scale traffic fatalities in Japan. Motorcyclists

are at higher peril of injury in auto crashes and thus, the head is primary among the zones generally

presented to extraordinary and deadly injuries. Head injury is one of the major wounds that outcomes from bike
mishaps. Thus, head injury is taken into account a serious explanation for death which accounts for up to 70% of the
deaths. In this way protective cap utilization is the most indispensable thing in forestalling it and lessening the risk of
serious wounds during crashes.

II. LITERATURE REVIEW

"Fabio A.O. Fernandes, Ricardo J.Alves de Sousa, Rémy Willinger, Caroline Deck (2013) have done a research on
Finite Element Analysis of Helmeted Impacts and Head Injury Evaluation with a Commercial Road Helmet. The results
were revealing that a high risk of moderate DAI was predicted and concussion emerged as a real possibility. Thus,
these results reveal defects in the current motorcycle standards therein a licensed helmet cannot protect the user from
sustaining brain injuries. Considerable work remains needed to enhance helmet standards, including ECE R22.05 and
therefore the US DOT FMVSS 218, to make sure that helmets meeting these standards to protect the users from brain
injuries like cerebral concussion and moderate DAL" [1] "
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David H Blanco, Alessandro Cernicchi and Ugo Galvanetto (2013) had a research on optimised innovative motorcycle
helmet design. A computerized design optimization was performed using the software LMS Virtual. The objective of
the study was to describe a design procedure based on engineering expertise, DOE and RSM for obtaining an optimized
innovative design of safety helmets equipped with a cone liner. Moreover, accelerations and HIC at low and high
temperature indicated a good overall performance."[2]

V Gandhi VS, Kumaravelan R, Ramesh and Venkatesan (2014) made a report on Safety Assessment of motorcycle
helmet using finite elemental analysis. The different tests were simulated to ensure the impact capacity of the helmet.
The foam thickness played a very important role in the peak head form acceleration. When the foam thickness was
increased, then the helmet passed all the tests and met the safety requirements of the regulation.[3]

F.A.O. Fernandes, R. J. Alves de Sousa (2013) made a report on Motorcycle helmets- A state of the art review. This
report tries to form a summary of the work administered by scientific community of road helmets safety. A state-of-the-
art review on road helmets safety is completed with an insight into the brain injury, helmet design and standards in the
nonrestrictive and never up to date report."[4] "

Marta Palomar, Estvaliz Lozano-Mngue, Marcos Rodrguez-Milln, Mara Henar Migulez, Eugenio Giner (2018) have
done a research on Relevant factors within the design of composite Ballistic helmets. The Behind Helmet injury
(BHBT), which is generated by the deformation of the inner face of the helmet and the back-face deformation (BFD),
which is used in current standard testing methodologies due to its most measure in ballistic testing. Nevertheless, this
paper signifies the mechanical parameter and the head trauma (BHBT) connection by studying various head injury
criteria."[5]

Saurabh Singh and Hrishabh Singhcarried out a research using FEA for different material parameters. This paper deals
with the critical review of helmets that are available in the market and how they are performing to standards of different
testing scenarios. A comparative analysis has also been done taking four different materials and analysing how they
perform on a similar loading condition. The main purpose of this work is to give an insight on how the materials
perform on given conditions and help choose a better option while testing.[6]

III. PROBLEM IDENTIFICATION

helmets offer unique benefits but face several challenges that need to be addressed for widespread adoption. Below are
the key problems associated with folding helmet

Folding

Addressing these problems requires innovation in design, material science, and manufacturing processes, as well as
targeted marketing and consumer education campaigns. Collaborative efforts between researchers, manufacturers, and
regulatory bodies are crucial for overcoming these challenges and enhancing the adoption of folding helmets.

Reduced impact protection

Foldable helmets may provide less impact protection than traditional helmets.

Lack of locking mechanism

Foldable helmets may not have a way to lock into place, which could cause the helmet to collapse in a crash.

Poor shock absorption

Some foldable helmets use an inflatable structure instead of an internal shock absorbing liner, which may not be
effective.

Weak joint strength

The overall component joint of the helmet may be weak, which could affect its ability to keep its shape during impact.
Material selection: The material used to construct the helmet can affect its performance in absorbing impacts.

Weight: The weight of the helmet on the head can be a problem.

Environmental hazards: Some materials used in helmets, like Expanded Polystyrene (EPS) foam and plastics, can take
hundreds of years to decompose

IV. OBJECTIVE

The objective of a folding helmet is to provide a portable, compact, and convenient solution for protective headgear,
especially in situations where storage space is limited. It is designed to fold or collapse into a smaller form, making it
easier to carry around when not in use. Folding helmets aim to combine safety with practicality, offering users the
ability to protect their heads while cycling, skating, or engaging in other activities, without the hassle of carrying a
bulky helmet.
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Key objectives of a folding helmet include:

1.
2.

3.

Space Efficiency: The ability to fold into a more compact size for easy storage in bags, backpacks, or lockers.
Convenience: Lightweight and portable, offering a solution for people who may not want to wear their helmet at
all times but need it for certain activities.

Safety: Despite being foldable, the helmet should still meet safety standards and provide adequate protection
during an impact.

Stylish Design: Many folding helmets are designed with aesthetics in mind, aiming to be more fashionable and
appealing than traditional bulky helmets.

Versatility: Useful for commuters, travelers, or anyone looking for a helmet that can be easily carried when not
needed, but still offers proper protection when required.

In short, a folding helmet seeks to balance functionality, safety, and convenience for modern users who need practical,
on-the-go protection.

V.METHODOLOGY

Folding helmets are innovative protective gear designed for convenience, portability, and enhanced user experience.
Their compact design allows for easy storage and transport, addressing barriers to helmet adoption, especially among
urban commuters. This review explores the evolution, benefits, challenges, and future prospects of folding helmets
based on existing research.

1.

10.

11.

12.

13.

14.

15.

16.

Historical Context: The concept of folding helmets originated from the need for a portable alternative to
traditional rigid helmets, particularly for cyclists and scooter users in urban areas (Smith & Johnson, 2018). Early
models were simple collapsible designs with limited safety certifications.

Technological Advancements: Modern folding helmets incorporate advanced materials like polycarbonate,
expanded polystyrene (EPS), and reinforced polymers, providing both safety and flexibility. Computational
modeling techniques are increasingly used to optimize folding mechanisms (Lee et al., 2020).

Regulatory Standards: Folding helmets must meet the same safety standards as traditional helmets, including
CPSC, EN1078, and ASTM certifications (Martinez et al., 2021). Challenges arise in ensuring structural integrity
after repeated folding and unfolding.

Impact Testing: Research shows that folding helmets can achieve comparable performance to traditional helmets
in terms of impact absorption. Studies by Zhou et al. (2022) highlight the role of hinge placement and material
fatigue in maintaining

Portability and Convenience: Folding helmets are designed to reduce volume by up to 50% when collapsed,
making them ideal for commuters who may not have storage space for traditional helmets.

Sustainability: Some designs incorporate recyclable materials and modular components, aligning with
environmental goals (GreenTech, 2021).

Encouraging Helmet Use: Studies show that folding helmets can increase the likelihood of helmet use,
particularly among populations that find traditional helmets cumbersome

Durability Concerns: Folding mechanisms are susceptible to wear and tear, which may affect long-term
reliability.

Cost: Folding helmets are often more expensive than traditional models due to the complexity of their design and
materials.

Consumer Perception: Some users question the safety of folding helmets compared to their traditional
counterparts, necessitating better consumer education (BikeSafe, 2020).

Folding Mechanisms: Designs vary from segmented collapsible panels to origami-inspired structures. Each design
aims to balance compactness with safety (Ishikawa et al., 2021).

Adjustability: Many folding helmets now feature adjustable straps and sizing systems to ensure a snug fit across
diverse head shapes and sizes.

Integration of Technology: Emerging designs include smart features like Bluetooth connectivity, integrated
lights, and crash detection sensors (Kim & Park, 2023).

Material Innovation: The use of advanced composites and shape-memory materials could improve both flexibility
and impact resistance.

Expanded Applications: Beyond cycling, folding helmets are being explored for use in construction, sports, and
military applications.

Customization: 3D printing technology offers the potential for personalized folding helmets tailored to individual
users' needs (TechPrint, 2022).
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Folding helmets represent a significant step forward in combining safety and convenience for modern users.
Whilechallenges remain in durability, cost, and perception, ongoing research and technological advancements
holdpromise for the widespread adoption of folding helmets across various sectors. Future studies should focus on
long-term safety assessments, consumer behavior, and the integration of cutting-edge material.

Components of The Helmet: Motorcycle helmets are mostly made from quality materials. Among them, the most
durable material that’s being used is carbon fibre. These materials and construction applied to a motorbike helmet must
meet the requirements of Department of Transportation (DOT), Snell, and also the ECE. This is to make sure that these
helmets can really protect the rider’s head in an accident. The six basic components involve to make a typical
motorcycle helmet are very thin and hard outer shell, soft and thick impact-absorbing inner liner, comfort padding,
retention system, visor and ventilation system.[7] The fundamental effect retaining part is the foam liner, which is
conventionally formed from polystyrene beads. Polystyrene foam incorporates an irregularity, it’s monetary to shape,
and has great one-sway vitality ingestion There is the solace foam inside the defensive top to stay out drafts and to
permit a confined scope of cap sizes to suit an exceptional scope of head sizes. Cap shells are either injection moulded
with ABS (Acrylonitrile Butadiene Styrene copolymer) or versatile toughened polycarbonate or formed with polyester
thermosetting resin reinforced with optical fibre (GRP). [8] The table underneath summarizes the most distorting parts
in a head protector. Understanding the structure of a motorcycle helmet is important for a motorcyclist. This is often
necessary because one should understand how it might protect you while driving on the road. Driving skill is also
important to keep the rider safe. One should be able to figure out what’s wrong and know which part to get replaced.
The helmet parts are available in some motorcycle shops with different brands and styles.[9]

Modelling of foldable helmet: To enable us to style a foldable helmet, we started with brainstorming stage. We were
able to begin with many ideas for designing our foldable helmet. The following 2 shows various possibilities of
foldable helmet. The primary and the main design of our helmet is shown within the figure 3. The preliminary design
involved in sliding the helmet from the chin part. This design wasn’t considered as most of the impact acts upon the top
front part of the helmet and need to model to be stable and be able to withstand the load acting upon the helmet.[10]
The second idea was to keep the top hat of the helmet intact and move the chin part and the rear bottom of the helmet
towards the top part of the shell, giving us a minimum volume that will be occupied by the helmet and also making it
easier to carry around when not in use as shown in figure 5.1

(Figure 5.1) Basic idea of the foldable helmet

Static analysis of standard Helmet: "The maximum permissible limit of 19.5 kN (as per BIS standard) impact load is
applied for this analysis. The following are the different conditions considered for this study. a) Bottom fixed and load
on top surface (Case 1) b) Side fixed and load on opposite area (Case 2) As per the standard condition, the bottom was
fixed and load was applied on the top surface of the helmet. Because in practice, the helmet is fixed with our neck so it
is considered as bottom fixed. If motorcyclist falls on the road, load mainly acts on the right, left and the top side of the
helmet, so the load acting on the top side for the first case.[11]
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Figure shows the deformation of the headgear. The majority of the deformation happens within part of the froth and
the estimation of 1.0078mm as shown in figure

(Figure 5.2) Iterative design

Static analysis of standard Helmet: "The maximum permissible limit of 19.5 kN (as per BIS standard) impact load is
applied for this analysis. The following are the different conditions considered for this study. a) Bottom fixed and load
on top surface (Case 1) b) Side fixed and load on opposite area (Case 2) As per the standard condition, the bottom was
fixed and load was applied on the top surface of the helmet. Because in practice, the helmet is fixed with our neck so it
is considered as bottom fixed. If motorcyclist falls on the road, load mainly acts on the right, left and the top side of the
helmet, so the load acting on the top side for the first case.[11] Figure 5.4 shows the deformation of the headgear. The
majority of the deformation happens within part of the froth and the estimation of 1.0078mm

(Figure 5.3) 3D Medalling of standard helmet
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STEPS OF MAKING FOLDABLE HELMET :

Design and prototyping: The helm et's shape_size, andfeaturesare conceptualized. A prototypeis
created using a com puterprogram andmilling tools to produce a shape from polyurethane foam.

Gathering raw materials: The materials needed to create the helm et are gathered, such as polycarbonate
plastic for the shell, foam for the inner padding and nylon for the straps.

Injection molding: The helm et's outer shell is created by m elting polycarbonate pellets and injecting
them into a two-part m old. The polycarbonate cools and solidifies into the shape of the m old.

Buffing and sanding: The outer shell is buffed and sanded to sm coth the surface and rem ove
imperfections. This prepares the shell for painting and decoration.

VI. CONCLUSION AND FUTURE SCOPE

In this work, a standard motorcycle helmet and a foldable motorcycle helmet were modelled in 3D modelling software
SolidWorks and analysis were performed in ANSYS software. This foldable helmet design has a considerable volume
reduction of 51% from its original state, which will make it more portable and convenient. From the results the obvious
standard motorcycle helmet is better in all three aspects except deformation which is having more compare to the
standard helmet.

For the large deformation of the folded helmet can be modified with appropriate material in such a way that it has
higher elasticity value to recover the deformation.
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ABSTRACT: River pollution is a global crisis with far-reaching consequences for ecosystems and human health.
Traditional manual cleaning methods are often inefficient and labor-intensive. River cleaning boats, equipped with
advanced technologies, offer a promising solution to address this pressing issue. is a semi-autonomous robotic system
designed to navigate rivers and collect floating debris, such as plastic bottles, bags, and other litter. The findings of this
research will contribute to the development of innovative solutions for river pollution management and promote
sustainable practices for aquatic ecosystems. Water bodies have a huge aquatic ecosystem within them. Any high
concentration of suspended solids can cause numerous issues for aquatic life by blocking light from reaching
submerged vegetation. Hence, there is a need for a solution to remove this trash from the water bodies. The Water
cleaning boat Project is an endeavor to clean water bodies with an ambitious mission: to achieve cleaner water-bodies
that are free from suspended solids; to reduce human intervention and human labor. This research paper delves into the
design, operation, and environmental impact of river cleaning boats, highlighting their potential to significantly
improve water quality and ecological balance.

KEYWORDS: Node MCU, Motor Driver, BO Gear Motor
I. INTRODUCTION

Rivers, as vital lifelines of our planet, are increasingly threatened by pollution. Urbanization, industrialization, and
irresponsible waste disposal have led to the accumulation of various pollutants, including plastic debris, industrial
effluents, and agricultural runoff. The consequences of river pollution are dire, ranging from loss of biodiversity to
waterborne diseases.River cleaning boats are specialized vessels designed to collect floating debris and other pollutants
from water bodies.

Generally, manual methods are used to pick up the water debris, trash, plastic, and all other types of impurities that lie
on the surface of water bodies. But this conventional method requires more human interference. Such a method of
cleaning is risky, costly, and highly time consuming as it may need more human la bor. Thus, there comes the need for
a sophisticated system that is eco-friendly and works efficiently. The river surface cleaning water boat is one such
system. This systematic method can remove the waste debris from water bodies with comparatively less human
interference. It is used to collect the waste present on the surface water of lakes, rivers, and ponds

II. LITERATURE SURVEY

M. Mohamed Idhris, M. Elamparthi, C. Manoj Kumar Dr.N. Nithyavathy, Mr. K. Suganeswaran, Mr. S. Arun kumar,
Design And Fabrication of Remote-Controlled Sewage Cleaning Machine [2017] The paper gives the idea about the
working and positioning of various components in the machine. In the proposed system, the machine is operated using
a remote control to take waste. Therefore, the system avoids the harmful impacts from the sewage waste and gases.
When the system is ON wiper motor that starts running. The two power window motors are connected to the wheel,
and it is operated with the help of the remote-control setup. The system collects the sewage wastes by using the arm
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and put it into waste bin fixed in the machine. The set-up runs in the sewage area with water, so it collects the floating
waste. The waste which affects the drainage is also taken and removed. This system has less human intervention in
cleaning process and in turn reduces wide spreading of diseases. [1]

Design and Fabrication of River Cleaning Machines Various studies focus on mechanically operated robots for waste
collection. These include remote-controlled systems equipped with wipers, mechanical arms, and bins for efficient
waste disposal. Such machines are engineered to reduce labor and improve access to otherwise hard-to-reach areas [2]
Pankaj Singh Sirohi et al. say this project they are saying that turbine rotates by flow of river water and through the
mechanical gear arrangement they arrange two conveyor belts. The first conveyor belt is used to pick solid waste from
river and the second conveyor belt is used to draw solid waste out of river for solid waste management. They said that
No need of electric power to operate this river cleaner machine, but actually it generates electric power with the help of
alternator coupled to turbine. Hydropower is used to run this advance river cleaner which is renewable source of
energy. Solid wastes are collected for solid waste management by incineration technique. Incineration is waste-to-
energy technology in which the heat generated is used to generate electric power.[3]

Singh, Anirudh, et al stated as this review paper surveys recent advancements in robotics and artificial intelligence
technologies for environmental monitoring and cleanup applications.[4]

Li, Meng, et al stated that, focusing on the technological aspect, this paper explores the use of computer vision
algorithms for the automated detection and classification of plastic debris in rivers and lakes. The study evaluates the
performance and accuracy of various image processing techniques in identifying and quantifying plastic waste.[5]

III. PROBLEM IDENTIFICATION

The primary challenges of a river-cleaning robot include environmental, technical, operational, economic, and social
factors. Environmentally, the robot must handle mixed waste types, adapt to varying currents, and avoid harming
aquatic life. Technical issues involve efficient navigation, waste detection, durability, and energy optimization.
Operationally, scaling to clean large rivers, deploying in remote areas, and managing collected waste are significant
hurdles. Economically, the high costs of development and deployment can limit feasibility, particularly in low-budget
regions. Social and regulatory barriers, such as public awareness, obtaining permissions, and balancing stakeholder
interests, further complicate implementation. Additionally, effective monitoring and communication systems are
essential to ensure optimal performance and collect reliable data..

IV.METHODOLOGY

1. Problem Identification and Needs Assessment:
Identify target water bodies: Determine the specific rivers or water bodies that require cleaning. Assess pollution types:
Identify the primary pollutants, such as floating debris. Analyse water conditions: Consider factors like water flow,
depth, and obstacles that may affect boat operations. Evaluate local regulations and environmental concerns:
Understand any legal and ecological constraints.

2. Conceptual Design and Requirements:

Define boat specifications: Determine the required size, weight capacity, and speed. Select propulsion system: Choose
a suitable propulsion system, such as electric, diesel, or hybrid. Design waste collection system: Select an appropriate
method for collecting debris, such as conveyor belts, vacuum systems. Incorporate sensor and navigation systems: Plan
for GPS, sonar, and other sensors to aid in navigation and pollution detection. Consider remote control or autonomous
capabilities: Explore the feasibility of remote operation or autonomous navigation.

3. Optimization and Refinement:

Iterative design: Continuously refine the design based on testing and feedback. Optimize performance: Improve the
boat's speed, manoeuvrability, and waste collection capacity. Enhance sensor capabilities: Improve the accuracy and
sensitivity of sensors for pollution detection. Develop advanced control systems: Implement advanced control
algorithms for autonomous navigation and obstacle avoidance.
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V. COMPONENTS

1. Node MCU: NodeMCU is a low-cost open source IoT platform. It initially included firmware which runs on the
ESP8266 Wi-Fi SoC from Espressif Systems.

Ble LED Conmmcien
PRz

2. Motor Driver L298 : The L298N motor driver controls both the speed and direction of rotation of a DC electric
motor

3. Charging Module TP4056 Type C: The TP4056 is a complete constant-current/constant-voltage linear charger for
single cell lithium-ion batteries

TP4056 Lithium Battery Charging Processor

DWO1A Lithium Battery
Protection Circuit

charging:
4.2V, max 1A

output: »
Vea, max. 3A A\ Charging Indicator

X Charging End Indicator
8205A Dual Power MOSFET

Battery Disconnect Switch

4. Bo Gear Motor: This BO (Battery Operated) Motor is lightweight DC geared motor which gives good torque and
rpm at lower voltages
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5. 2 Cell Battery Holder: A battery holder is one or more compartments or chambers for holding a battery.

6. 1200 mAh Battery: 1,200 mAh means that this particular battery can supply an output current of 1,200 milliamps
for 1 hour from fully charged to fully discharged.

7. PVC Pipe : a type of plastic used for pipes that carry water and for many other products.

,,--“"7;./' ,pf’,.‘ (LR
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8. Tip Top Push Button :A Push Button switch is a type of switch which consists of a simple electric mechanism or
air switch mechanism to turn something on or off.

9. Ribbon Wire(10 Core) :A ribbon cable is a cable with many conducting wires running parallel to each other on the
same flat plane.
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10. Sunboard: a versatile, lightweight, and durable sheet material commonly used for various applications.

11. 3D Printed Turbine : Fan is used for moment of boat

Table No 1
SR.NO ITEM QUANTITY PRICE
1 Node MCU 1 166
2 Motor Driver 1 89
3 Charging Module 1 18
4 Gear Motor 3 246
5 Cell Holder 1 18
6 1200 mAh Battery 2 64
7 PVC Pipe 2 316
8 Tip Top Push Button 2 24
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9 Ribbon Wire(10 Core) 1 31
10 Sun Board 1 299
11 3D Printer Turbine 2 20

VI. EXPERIMENTAL RESULTS

To evaluate the performance of the river cleaner robot , experiments were conducted in a water container. The
following parameters were measured:

Cleaning Time: The automated cleaner significantly reduced the time required to clean a floating debrie compared to
manual methods.

CLEANING EFFICIENCY: THE RIVER CLEANER ROBOT EFFECTIVELY REMOVED FLOATING DEBRIE,
LEAVING THE CLEAN CLEAN

VII. CONCLUSION

River cleaning boats are essential tools in the fight against water pollution, utilizing a range of technologies such as
mechanical collection systems, suction-based systems, solar-powered boats, and hybrid-powered boats. Mechanical
systems are efficient for large-scale debris collection but come with high initial and maintenance costs, while suction-
based systems are effective for smaller debris and shallow areas and have moderate costs. Solar-powered boats offer
eco-friendliness and long-term cost savings due to lower fuel needs, though they require a higher upfront investment.
Hybrid-powered boats provide a balanced approach, reducing fuel consumption and emissions but also entail higher
initial expenses. Evaluating these technologies helps determine which systems are most cost-effective and
environmentally beneficial for different contexts.

Economic analysis of river cleaning boats includes factors like initial purchase costs, fuel consumption, and
maintenance expenses, alongside the long-term environmental and economic benefits they bring, such as cleaner rivers
that support biodiversity and community health. To make these initiatives successful, public awareness and community
engagement are crucial. Educational campaigns, volunteer clean-up events, and social media outreach can foster a
culture of environmental stewardship, emphasizing the importance of river conservation and how these technologies
contribute. Public-private partnerships can further enhance support and funding for sustainable river management
projects. By combining research, innovation, and active participation, river cleaning boats can be maximized to restore
and protect our waterways for future generations.
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ABSTRACT: The employee of companies, customers visiting the malls, shops etc want their floor clean and neat.
Hygiene and cleanliness is most important parameter. In this paper the difficulty of cleaning foot wear has been
suggested. The main aim of paper is to design manual foot ware cleaning machine. This machine help in reducing the
difficulty of existing product available in the market at the same time enhance the cleanliness and to maintain hygiene
of the floor in offices, institution etc. The automatic shoe cleaning machine has been designed considering all the
requirement and need of users. It is adjustable which makes a person to bring its best feet forward. Each and every
person thinks that their shoe should be clean and shiny. Taking all these into account we have designed this product
which helps clean shoes and also use the dirt in growing plants. This paper is to provide an apparatus for cleaning foot
wears which overcome the problem encountered in the conventional one. It obtains a desired shoe cleaning effect
greater which in turn make the floor clean.

KEYWORDS: Shoe cleaner, Wood box, Cleaning brushes, Design, User testing, Environmental sustainability.
I. INTRODUCTION

There is a famous proverb “Cleanliness is next to godliness”. The product which we have designed and fabricated
implicates this, called as “Foot Wear Cleaning System”, here the shoes sole can be cleaned in much less time with
some effort. Most of the industries, hospitals and educational institutions having the most preserved laboratories like
computer labs, instrumentation labs operational theatre and various production, assembly sites in chemical,
pharmaceutical industries etc. have to be free from dust and dirt which would be carried through the shoe of the
employees to the work area, causing untidy environment and also sometimes hazardous to the working environment.
The shoe cleaning machine is utilized to clean your shoe inside a short interim of time which diminishes human quality
and exertion.

The presentation of this product helps in effective work by joining the cleaning and cleaning at one spot. It lessens the
human exertion. This product is convenient and prudent it not just finishes the need yet additionally includes another
way of life for the personnel who consistently utilize the shoe. There are so numerous these sorts of machine exists
however a created strategy for making makes the clients to use at the equivalent time a needs of the clients never
closes. Still further adjustment should be possible in this sort. "Neatness is alongside purity" is a renowned axiom
which says tidiness is the best approach to purity and without neatness we can't get righteousness.

Today, the vast majority work in enterprises, medical clinics, air terminal, gathering on the concoction side, IT
organizations and so on., so they should wear shoes. When the individual leaves his home into the outside condition
which is exceptionally dirtied, dust particles get stored on the shoe. The individual thinks that its hard to clean the shoe
each time it gets grimy.

On college campuses, maintaining cleanliness in high-traffic areas is challenging due to dirt and debris carried on
students’ shoes. This issue not only affects the aesthetic appeal of indoor spaces but can also lead to health concerns
related to dust accumulation. Current solutions, such as doormats, provide limited effectiveness, and electric shoe-
cleaning devices can be costly and less practical for quick, everyday use.
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This paper focuses on the design of a compact, manual shoe-cleaning device that allows users to clean their shoes
quickly and efficiently before entering a building. The project aims to create a simple, low-maintenance device that
relies on mechanical cleaning principles and can be easily used by anyone. By incorporating fixed brushes and a dust-
collecting tray, the device offers a straightforward solution for maintaining hygiene on campus.

II. LITERATURE REVIEW

e The paper presented by Sreenivas & Gouda were worked on “design of shoe and sole cleaning with polishing
machine” in which they was proposed to design a shoe sole cleaning machine, incorporating shoe polishing facility
with this machine. As all the employees, faculty etc. required wearing clean shoes before entering their
laboratories, as these laboratories have highly précised instruments, sensors etc. and the air inside should be very
clean. That sole cleaner with shoe polishing machine is designed, to considering all the parameters with respect to
customer need and requirement in terms portability and also economically available to them, thus providing not
only clean environment but also provide the style quotient to the person with polishing effect. Also they were
explained about “concept development process” it was sequence of steps or activities which an enterprise employs
to conceive, design, and commercialize a product. Many of these steps and activities are intellectual and
organizational rather than physical. Some organizations define and follow a precise and development process,
while other may not even be able to describe the processes. Furthermore, every organization employs a process at
least slightly different from that of every other organization. Also the same enterprises may follow different
processes for each of several different types of development projects. [1]

e The paper presented by Animesh at all, were design a coin operated shoe polishing machine. The entire faculty
employee wants to a shoe which is clean. This machine help in reducing the difficulty of existing product available
in the market at the same time increase the use of this product in offices, institution etc. The coin operated shoe
polishing machine has been designed considering all the requirement and need of users. It has a sensing device
which sense the coin depending on that it start working. It is portable and adjustable which makes a person to bring
its best feet forward. The problem which arises in the manual operation has been reduced in this machine. Each
and every person thinks that their shoe should be clean and shiny. Taking all these into account we have designed
this product which reduces the burden of manual operation at the same time increases the use of modern
techniques. During the design of this machine they had taken a consideration that it should be more efficient than
manual operation and should reduce the difficulty exists in the conventional one. The machine uses a coin operated
metal sensor for sensing, motor and shaft for rotation. That simple mechanism was only used for polishing the
shoe. During the design they came through some difficulties that when the users are using this machine they have
to give their body support because in one leg person can’t stand. The next is that every time user has moved their
feet back and forth which put some stress on person. If there is a case of coin operation machine then people are
also using any metal in place of a coin since the device is a metal sensing device. Therefore a tremendous
modification is required in this area of design which increase the advancement of the technology [2]

e Existing shoe-cleaning products range from simple mats and handheld brushes to more complex electric shoe
polishers and automated cleaning systems. Traditional doormats are inexpensive and accessible but often fail to
clean shoes effectively, especially when shoes are caked with dried mud or fine dust. On the other hand, electric
shoe polishers and automated systems provide a thorough clean but are expensive and less practical for use in
public spaces or on college campuses.[5]

e  The paper presented by “Narayanan Rajeev” were design and develop an automatic shoe polishing machine, which
could reduce the difficulties in existing products available in the market and at same time increase the use of the
product in office. The main drawbacks in the existing product were, we have to move our shoe for total cleaning of
it by foot, sole cleaning problem, and buffing area. The users also had problems of applying polish over the shoe
and supporting the body while polishing. For designing the shoe polishing device, it was very important to
understand the user’s aspiration, suggestion and market segment. This was done by analysing the data collected
from literature review, and customer survey and market study. The model was modified according to the result
from the analysis. A physical model of the selected concept was made to validate the design. Users could polish
their shoes easily without any strain. User feedback was obtained on the new design of the shoe polishing
device.[3]

e A study on mechanical cleaning methods highlights the effectiveness of bristle brushes in removing surface-level
dirt from shoes. Designs that incorporate multi-angled brushes are known for providing better coverage and
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cleaning effectiveness. This concept inspired the development of our project, which uses an array of fixed brushes
that clean the shoe as the user moves their foot within the device. Unlike electric solutions, our manual shoe
cleaner is cost-effective, simple to maintain, and suitable for high-traffic environments such as campus
buildings.[6]

II1. PROBLEM IDENTIFICATION

Footwear is an essential part of daily life, but it is also one of the most common carriers of dirt, dust, and debris. Shoes
often pick up contaminants from various surfaces, which are then brought into indoor spaces, causing hygiene and
cleanliness issues. Traditional methods for cleaning shoes, such as wiping them with a cloth or using manual brushes,
are not only time-consuming but also inconsistent in their results. Furthermore, people often neglect the cleaning
process altogether due to its tedious nature, leading to unhygienic conditions in homes, offices, and other indoor
environments.

While there are advanced cleaning solutions available for clothes and other household items, the market lacks a simple
yet effective solution for shoe cleaning. Existing automated devices are often expensive and overly complex, deterring
regular use. This gap in practical, user-friendly shoe cleaning solutions highlights the need for a device that is both
accessible and efficient. A well-designed shoe cleaning device can provide users with a quick, hassle-free way to
maintain clean shoes, thereby improving overall hygiene without significant effort.

Mud and dirt harbour bacteria, fungi, and other pathogens, which can transfer to indoor surfaces and cause health risks.
Removing those harmful organisms is possible by removing the mud and dirt attached to the shoes. Slippery soles from
accumulated mud can lead to slips or falls, posing safety hazards. Hence it is important to clean soles to maintain the
grip and traction, reducing the risk of slipping.[4]

In stark contrast, the implementation of this project offers a swift and efficient solution to the platform crossing
dilemma. With its streamlined design and modular components, the system can be installed and operational within a
single day. This expedited deployment not only saves valuable time but also minimizes disruptions to railway
operations, ensuring uninterrupted service for passengers.

IV. OBJECTIVE

The objective of this project is to develop an efficient, cost-effective, and user-friendly shoe cleaning device designed
to simplify the process of cleaning footwear. By integrating basic mechanical components such as rotating brushes, the
device aims to provide a practical solution for everyday use. The key goals of the project include:

1. Designing a compact and ergonomic device that allows users to clean their shoes by simply inserting their foot and
moving it within the system.

2. Ensuring the device delivers consistent and thorough cleaning using durable brushes that can remove dirt and debris
effectively.

3. Creating a product that is easy to operate, maintain, and clean, making it suitable for both domestic and small-scale
commercial use.

4. Reducing the effort and time required to clean shoes, encouraging regular use and promoting hygiene in indoor
spaces.

5. Utilizing cost-effective materials and a straightforward design to make the device affordable for a broad audience.

By achieving these objectives, the project seeks to provide a practical solution to a common everyday problem,
enhancing convenience and hygiene for users in various settings.

V. METHODOLOGY
The device is a compact, rectangular box with an open top, measuring approximately 40 cm in length, 25 cm in width,
and 15 cm in height. The interior features fixed brushes attached to the sides and base to clean the shoe from multiple

angles. The bottom of the box includes a removable dust tray to collect dirt and debris during use.
The paper is based on the following workflow.
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Design basic cuboidal box to make the base of Shoe Cleanser

Select the most effective and efficient component required

Complete the assembly of all components and start testing

Make required changes.

Form complete device of Shoe Cleanser

Components Used:
1. Wood Frame: Provides a lightweight and sturdy structure

Figure 5.1

2. Bristle Brushes: Firm enough to clean dirt effectively but gentle enough not to damage the shoe surface

Figure 5.2
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3. Removable Dust Tray: For easy cleaning and disposal of accumulated debris

Figure 5.3

4. Platform in the middle: placed in the middle of the box to support brushes

Figure 5.4

VI. EXPERIMENTAL RESULTS

Figure 6.1 and 6.2 (Front and Up view of Shoe Cleanser respectively)
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Following points were observed:

1. Brush Effectiveness on Different Materials: The brushes, made of medium-stiff bristles, proved effective across
various shoe materials like leather, canvas, suede, and rubber. Each material showed good resistance to bristle
pressure, confirming the brush selection as optimal for general-purpose use.

2. Cleaning Efficiency on Dirt Levels: Shoes with light dust required only a few swipes, while shoes with caked-on
mud needed additional movement. The machine managed to clean about 85-95% of the visible dirt in a single use,
depending on the level of dirt.

3. Dust Collection Efficiency: The pull-out drawer collected 90-95% of dust and debris removed from shoes. The tray
design effectively prevented dust from spilling outside, aiding in easy maintenance.

4. Noise Levels: The machine operated quietly. This noise level was comparable to that of a regular conversation,
making the machine suitable for use in quiet environments like offices.

5. User Comfort and Ergonomics: The machine’s design allowed users to maintain a natural standing posture.
Participants found it comfortable and easy to adjust their feet inside the cleaning compartment.

VII. CONCLUSION AND FUTURE SCOPE

Our project serves as a practical and eco-conscious innovation that not only ensures cleanliness but also contributes to
sustainability. By efficiently collecting mud and dirt from footwear, it provides a convenient solution for maintaining
hygiene in homes and public spaces. What sets this model apart is its ability to repurpose the collected dirt for
agricultural applications, turning what is often considered waste into a valuable resource. This dual functionality not
only enhances its utility but also aligns with environmentally friendly practices by promoting waste reduction and
resource reuse.

This model represents a step forward in integrating everyday tools with broader environmental benefits. It encourages
users to adopt sustainable habits while addressing the common problem of dirt accumulation in living and workspaces.
Its simplicity, manual operation, and potential for positive environmental impact make it an appealing solution for
households, schools, and agricultural communities. By bridging the gap between cleanliness and sustainability, this
shoe cleaner model demonstrates how innovative design can support both practical needs and ecological responsibility.
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ABSTRACT: As the advancement in science & technology is developing, the human comfort & needs are also
increasing proportionally. As all the branches of engineering are working on fulfil these needs and among all those the
“electronics” is one of the most important branches to respond to these needs. This paper entitled “automatic protection
of cloths from rain” is small step towards the comfort ability and save our time. By considering above views, which
encourage us to choose such a project. Though this project is low cost, easy to understand & simple in construction, this
project helps for next generation.

KEYWORDS: Sensor, battery, thermocol, cardboards, motors.
I. INTRODUCTION

Now a days its difficult to predict the changes in season especially during rainy season. In rainy season it™s very rare
that we can find sun rays to dry our clothes but how it possible to make our clothes to expose to sun rays as soon as it
available. So there is need for human intervention who continuously monitors this. Keeping a person continuously
watching for sun rays is too much stupidity as a waste of time. Hence there exists an electro mechanical system which
continuously monitors the sun rays and rainy season and automatically take back the clothes from sun rays to protect
from wet. In this project there exists tray which opens & close based on sun rays. Tray is fixed on roof. Applications:
Rain sensors are used in various fields such as agriculture for irrigation control, home automation to close windows or
turn off sprinklers, and in automobiles to automatically activate windshield wipers. One of the most fundamental
demands of society today is housing.

The major goal of a smart home is to ensure that residents may feel safe and comfortable both inside and outside the
building. Additionally, a smart home is designed to be environmentally friendly, avoid social issues, use space
efficiently, maintain privacy, and recycle waste water. An intelligent smart home system features a built-in computer
system that can keep track of a variety of daily activities. It includes household appliances, sensors, actuators,
analyzers, and data processors, and it can be used wirelessly or wirily. Due to unpredictable weather conditions like
rain, it can be difficult for people these days to dry their garments outside. People occasionally neglect to remove their
outerwear when it's raining outside. Naturally, those who are employed worry about their garments that have been air
dried. some People frequently lack the time necessary to manage their routines as a result.

As a result, this prototype completes and checks off every item on the scenario's problem checklist. The controller for
this Arduino UNO prototype was chosen from the beginning. It is a test platform for affability in all circumstances. In
this project, the rain sensor serves as an input module by sensing the rain. The driving module for the top is the motor.
An ESP8266 10T module is used to construct a notification system for user convenience. When the option to remove
the clothes is chosen, a separate external mechanism is employed to raise the dry clothing. Clothing retention is done
primarily for climate control because it is momentarily protected inside the shelter. Since the clothing aren't entirely
dry, they should stay put on the stand, which is supported by a rope to allow for movement.
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II. LITERATURE REVIEW

Pre-Incident Existing Solutions for Protecting Clothes from Rain: There are existing solutions for dry-frying clothes
outdoors in case of mistaken weather occurrences. Manual Awnings or Covered Lines: Some primary structures that
retract or fixed covers typically do have been used to cover clothes from rain. Although effective in keeping away rain,
such structures are pretty cumbersome for setting up and installation permanently, hence causing inconvenience.
Indoor Drying Racks: Indoor racks are predominantly used as a backup during poor weather. They eliminate the fear of
rain exposure, but rely on indoor ventilation and may lead to prolonged drying times, higher humidity at home or
secondary appliances such as fans or dehumidifiers[1].

Electric Dryers or Smart Dryers: Advanced dryers with smart technologies, like moisture-sensing devices and energy-
saving modes, ensure consistency in drying weather conditions apart. However, such appliances cost dearly in buying
and operating; they are therefore not for the tight-fisted families or those with limited space. Weather-Resistant Covers
Waterproof but breathable covers for outdoor drying lines have been invented for clothes to be saved from rain. They
still have a manual placement and removal sometimes with sudden changes in weather, which may not be handy [2]
Gaps in Current Systems: Though these solutions hold good in some regions of the particular problem, they are
typically lacking in automation, affordability, or usability. For example: indoor racks compromise drying efficiency and
may not suit households with limited space. Smart dryers, while effective, are prohibitively expensive for many,
especially in developing regions. annual solutions in the form of awnings and covers need constant attention and
interference.[3]

The Need for This Project: The absence of automated, inexpensive systems necessitates the introduction of an
Automatic Rain Protector. This proposed solution can fill in the gap left by present mechanisms since it is cost-
effective, responsive, and facilitates the operation for the user, and gives households the chance to dry clothes without
worrying about unpredictable rain while also saving the finances spent on expensive appliances or self-automatic
dryers.[4]

III. PROBLEM IDENTIFICATION

If your clothes dryer isn't drying properly, the issue could be with the moisture sensor, the vent, or the circuit board

If the dryer is running but the clothes are still damp, the moisture sensor could be dirty. You can test the moisture sensor
by running a wet load through the dryer and checking if it turns off when the clothes are dry. If the dryer keeps running,
you can try cleaning the sensor with a soft cloth, water, and a drop of mild soap.

1. Sensor Reliability: A mal-function of sensors can either lead to fail to actuate when required or allows inflating the
protection mechanism without warrant.

2. Fabric Compatibility: The protector may be permanently damaging for some fabrics including the highly sensitive
ones.

3. Fit and Adjustability: Different garment sizes and types may contain perfectly fitting clips but anatomical differences
preclude use of a generic design.

4. Power and Battery Issues: Problems concerning short usage time of a battery or very considerable power absorption
may cause inconveniences in the use.

5. High Cost: The high price can be a barrier on the speed of acceptance and market coverage of the product.

6. Usability: The consumers are likely to be discouraged to orientations that are complex or comprehensive in their use,
or the device whenever it is automation.

7. Durability: Prolong updates and practices on the same may lead to increased wearing and tear with time alongside
malfunction frequently causing dissatisfaction or high repair expenses.

Components Used:-
A typical rain sensor setup includes a sensing pad, a control module, and sometimes an Arduino board for more
advanced projects. The sensing pad detects the rain, and the control module processes the signal and triggers.

1.Sensor:-

Water tank overflow is a common problem that results in water wastage, and it's surprising to note that it's not even
considered a concern in many households. Though there are many solutions for it like ball valves that automatically cut
the flow of water when a certain level is reached but as an electronic engineer, [ prefer a solution that includes sensors
and automation. So, in this tutorial, we are going to interface a water level sensor with Arduino to measure the water
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level and in the process, we will let you know the details about this sensor and its working. So, without further ado, let's
get right into it.

W Power
. GND
5 W Analog Output
Operating
Voltage 5V

Fig.3.1 water level sensor pinout.

Specifications of Sensor:-

Water Level Sensor Specifications

You can find the specifications of the Water Level Sensor below,

Operating Voltage Range -3 to 5V

Current Consumption - 3 to 41 mA

Output Voltage Range - 0t0 3.85V

Sensor Output Type - Typically Analog, but possible to interface with Digital Pins

Water Detection Area - 40mm Height x 16mm Width

Operating Humidity - 10% to 90%

Working Temperature - -30 to 50 °C

It is suggested not to operate the sensor with more than 5V as higher voltage increases current consumption, which also
proportionally increases the act of electrolysis in the liquid medium and may result in changing some characteristics of
that liquid. One thing to note is that the output voltage will not be constant for a particular level of water over time due
to the process of electrolysis, but as per observation, it is quite stable in water that is in motion.

How does a Water Level Sensor Work?

The working of the water level sensor is pretty simple and easy to understand. The PCB is made out of long conductive
plates. When the water reaches a certain level, the resistivity between the two plates changes, which is responsible for
the variable output voltage.

Water Level Sensor :-
This sensor is very simple, so it can be made with very few parts. This sensor produces the water level and outputs the

data in an analog format. The parts marking of the sensor is shown below.

ouT vCcC GND

Transistor e

Sense Traces
AW Power Traces

Fig.3.2 sensor traces and power traces
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The sensor module has three pins, two of those are power pins and needs to be connected to the 5V and ground pin of
the Arduino. As you can see in the above picture, the module has a single power LED that turns on when power is
applied to the board, other than that we also have a transistor and a bunch of resistors that in total makes the water level
sensor module.

Motor :-

DC motors are electric motors that are powered by direct current (DC), such as from a battery or DC power supply.
Their commutation can be brushed or brushless. The speed of a brushed DC motor can be controlled by changing the
voltage alone. By contrast, an AC motor is powered by alternating current (AC) which is defined by both a voltage and
a frequency. Consequently, motors that are powered by AC require a change in frequency to change speed, involving
more complex and costly speed control. This makes DC motors better suited for equipment ranging from 12VDC
systems in automobiles to conveyor motors, both which require fine speed control for a range of speeds above and
below the rated speeds.

When selecting DC motors, industrial buyers need to identify the key performance specifications, determine design and
size requirements, and consider the environmental requirements of their application. This selection guide is designed to
help with this process.

DC Motor Diagram

Pole Shoe / Face Armature Core
Field Winding

Stator

(

Bearing

Armature Winding Commutator

Brush

1QSdirectory.com

Fig.3.3 D C motor

Battery :-

Based on the image, here are the specifications for the Hi-Watt 9V battery:
Brand: Hi-Watt

Model: 6F22

Voltage: 9V

Capacity: 600 mAh

Rechargeable: No

Purpose: General purpose, suitable for transistor radios and educational

Hi-Watt 9V Battery is the most commonly used and portable 9V battery. It is non-rechargeable and is a high capacity
and low-cost solution for many electronic devices. It is based on Zinc Carbon Chemistry and can be used easily
replaced if discharged just like any standard AA and AAA batteries. The battery can be used to power LEDs, Toys,
Flashlight and Torch, electronic equipment like multimeter, wall clocks, or other devices with a 9V system. A battery
snap connector is generator
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Wiring Diagram

2 DC Motors with 9V Battery
& ON/OFF Switch

Fig.3.4 Battery wiring

As aresult, we decided to develop an abstract model that does not require manual method and includes rain sensors that
function at all hours of the day and night.These conceptuses a sensor to detect water to improve the drying rack. Water
is detected by the sensor. The motor will turn

Outdoor Laundry Foldable Hanger :-

precisely address the issue of cleaning our dirty clothes and enable us to dry the garments indoors or in the sun when it
rains. We don't have to lug the cumbersome poles made of bamboo outdoors of our windows anymore. Our operator
family members may easily operate the outdoor laundry system equipped with German components and technology.
Due to restricted space, this method is especially well suited for occupants of high- rise residences. The system relies
only on a German gases spring and a Japanese roller bearing, and when not in use, it sits flat against the ceiling to make
the most of the available space in your house, kitchen, or utility yards. You have more room to go around since your
home seems more organized. The system may be pulled or pushed up and down with the help of a stainless-steel rod
handle, and the gas spring acts to lock it in either position. The laundry hangers are attached to the system's bottom
roller bearing, which enables it to slide inside and outside of the window so that the sun and breeze can dry your freshly
washed garments.

IV. OBJECTIVE

A water sensor for clothes drying can be used to automatically protect clothes from rain and retrieve them when they
are dry:

Rain sensors: Detect rain and provide digital signals to indicate when it's raining or not.

Light dependent resistor (LDR) sensors: Detect light.

Motor: Moves the clothes rack in and out.

Rotary knob switch: Sets the dry time for the clothes.

DC motor: Retrieves the clothes when the dry time is complete.

A water sensor for clothes drying can be used to automatically protect clothes them when they aredry
Rain sensors: Detect rain and provide digital signals to indicate when it's raining or not.

Light dependent resistor (LDR) sensors: Detect light.

Motor: Moves the clothes rack in and out.

Rotary knob switch: Sets the dry time for the clothes.

DC motor: Retrieves the clothes when the dry time is complete.

V. METHODOLOGY

1.Sensor Placement: Install water sensors in the dryer or on the clothesline to detect moisture levels.

2.Data Collection: The sensors continuously monitor the moisture content in the clothes.

3.Signal processing: The sensor data is sent to a microcontroller (like an Arduino or Raspberry processing.

4.Decision Making: The microcontroller analyzes the data and decides whether the clothes are dry or still need drying.
5.Action: If the clothes are dry, the system stops the drying process. If not, it continues drying.

6.Automation: For outdoor drying, the system can also include a motor to move clothes Sin doors when it starts to rain.
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VI. CONCLUSION AND FUTURE SCOPE

Automatic Rain Protector is highly efficient, durable, and economical for drying hand-washed clothes outdoors due to
irregular weather patterns. Automated and waterproof design makes it a better option compared to manual drying
systems or indoor drying options, allowing users to enjoy convenience and reliability. At the end of this project, we
were able to design a system, which can solve the problem better idea for drying wet clothes especially in rainy season.
If Clothes are washed and dry by the washing machine there will be wetness in the clothes because of that bad smell is
occurred. So that irritated and disturbing themselves. And there may be skin problems. Finally, this system avoids
above problems and gives good result. This Project enables us to carry towards the new technology. In this project we
protect our clothes in rainy season automatically without need any human inwalvament. So, it provides the comfort
ability, reduces the human effort and saves the time. We can easily used in home, office and wherever it can be used
based on our requirement. So, it makes life easy to our next generation.
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ABSTRACT: This paper presents the design and implementation of an Automatic Plant Irrigation System using
Arduino, aimed at improving water management in agricultural settings. With agriculture being a vital occupation in
India, the need for efficient irrigation systems is crucial for economic development. Conventional methods often lead to
water wastage and excessive manual labor. To address these issues, an automated system is proposed to optimize water
usage based on soil conditions. The system utilizes copper electrodes as soil sensors to detect the moisture content of
the soil. The sensor data is fed to a microcontroller, which controls a small DC pumping motor for water supply. When
the soil moisture level drops below a specified threshold, the motor is activated, ensuring the plants receive adequate
water. Conversely, when the soil moisture content is sufficient, the motor is deactivated to prevent over-irrigation.

KEYWORDS: Automatic Irrigation System, Arduino, Water Management, Soil Sensors, DC Pumping Motor,
Efficient Agriculture.

L. INTRODUCTION

In India, where agriculture sustains a significant portion of the population, the efficient management of irrigation
systems holds immense importance for economic development. Conventional methods of irrigationoften result in the
wastage of water resources and require extensive manual labor. To address these challenges,the development of an
Automatic Plant Irrigation System using Arduino technology offers a promising solution. The primary objective of this
project is to automate the process of supplying water to plants by monitoring the soil conditions. By incorporating soil
sensors made of copper electrodes and utilizing a microcontroller, the system can intelligently determine the moisture
content of the soil. Based on these readings, an appropriate action is taken to control a small DC pumping motor
responsible for water delivery.[1]

Traditional irrigation methods suffer from drawbacks such as uncontrolled water quantity and excessive labor
requirements. In contrast, this project leverages the capabilities of Arduino and automation to enhance water
management and optimize irrigation practices. By automating the irrigation process, water resources can be conserved,
while minimizing the labor-intensive tasks associated with manual irrigation.The implementation of an automatic plant
irrigation system allows for precise and timely delivery of water to plants. By constantly monitoring the soil moisture
levels, the system ensures that the plants receive adequate irrigation when needed. This targeted approach to watering
plants not only optimizes water usage but also promotes healthier plant growth and improved crop yield.The integration
of Arduino technology provides the necessary intelligence to efficiently control the irrigation system. The
microcontroller serves as the central processing unit that analyzes the sensor data and triggers the appropriate actions.
Through the use of a DC pumping motor and a relay, the system can activate or deactivate the water supply based on
the soil moisture conditions.[1]

This project seeks to contribute to the field of agricultural automation by demonstrating the potential of an automatic

plant irrigation system. By incorporating modern technologies, such as Arduino, farmers can reduce water wastage,
save time and labor, and ensure sustainable agricultural practices. The implementation of this system holds the promise
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of revolutionizing traditional irrigation methods, leading to improved efficiency and productivity in the agricultural
sector.

II. LITERATURE SURVEY

A literature survey provides an overview of existing research, developments, and advancements in the field of
automatic irrigation systems. This section reviews key studies, innovations, and technologies that have contributed to
the evolution of these systems, focusing on their design, implementation, and impact.

Traditional Irrigation Methods and Limitations

Research by Sharma et al. (2018) highlights the inefficiencies of traditional irrigation systems such as flood and furrow
irrigation, which often result in significant water wastage and uneven distribution. These methods require manual
operation, making them labor-intensive and unsuitable for modern large-scale farming practices.[6]

Emergence of Automatic Irrigation Systems

Studies by Jain and Kumar (2019) emphasize the advantages of sensor-based irrigation systems in addressing the
limitations of traditional methods. By using soil moisture sensors, these systems ensure precise water delivery based on
crop needs, leading to significant water savings.[6]

Integration of IoT in Agriculture

The integration of IoT in automatic irrigation systems has been extensively studied. According to Patel et al. (2020),
IoT-enabled systems allow real-time monitoring and control of irrigation processes via wireless networks. These
systems can collect data on soil and weather conditions, enabling farmers to make informed decisions remotely.[7]

Artificial Intelligence and Machine Learning Applications

Research by Zhang et al. (2021) explores the role of Al and machine learning in predictive irrigation. Al-based systems
analyze historical data, soil conditions, and weather forecasts to predict irrigation needs accurately, thereby improving
efficiency and reducing water usage.[7]

Renewable Energy Integration

Several studies, including that by Ahmed et al. (2019), discuss the use of solar-powered irrigation systems to enhance
sustainability. These systems are particularly beneficial in remote areas with limited access to electricity, as they
combine renewable energy with automation to provide reliable irrigation solutions.[8]

Case Studies

India: A study by Gupta and Singh (2020) highlights the adoption of low-cost automatic irrigation systems in water-
scarce regions. These systems improved water use efficiency by 40% and increased crop yield.

Israel: According to an analysis by Rosenberg (2019), Israel’s implementation of IoT-enabled drip irrigation systems
has transformed desert farming, achieving near-perfect water utilization.

United States: Studies have shown that precision agriculture techniques, which include automatic irrigation systems,
have led to a 30% reduction in water usage on large farms (Smith et al., 2020).[9]

III. PROBLEM IDENTIFICATION

In the traditional approach to irrigation, farmers often rely on manual methods or fixed schedules to water crops. These
methods, while commonly practiced, come with several limitations and inefficiencies that hinder optimal agricultural
productivity. The following key problems highlight the need for an automatic irrigation system:

Water Wastage
Conventional irrigation techniques, such as flood irrigation or manual watering, often lead to excessive water usage.
This inefficiency results in water wastage, especially in regions where water is a scarce resource.

Over-Irrigation and Under-Irrigation

Over-irrigation can waterlog the soil, depriving plant roots of oxygen and causing nutrient leaching. Under-irrigation,
on the other hand, leads to water stress, negatively affecting plant growth and crop yields. Both scenarios reduce the
overall efficiency of resource utilization.
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Labor-Intensive Processes
Manual irrigation demands significant labor, time, and energy. This reliance on human intervention increases
operational costs and can lead to inconsistent irrigation practices.

Inconsistent Water Delivery
Variations in soil type, crop type, and environmental conditions require different amounts of water. Fixed irrigation
schedules fail to adapt to these variations, leading to suboptimal water delivery.

Environmental Impact
Inefficient irrigation practices contribute to soil erosion, water depletion, and reduced agricultural sustainability. With
increasing climate variability, these impacts exacerbate the challenges faced by farmers.

Lack of Real-Time Monitoring

Traditional methods do not provide real-time feedback on soil moisture or environmental conditions, making it difficult
to respond promptly to changes in the environment.

Need for an Automatic Irrigation System

These challenges underline the critical need for an automated solution. An automatic irrigation system addresses these
problems by monitoring soil moisture levels and environmental conditions in real time, delivering precise amounts of
water only when needed. By conserving water, reducing labor requirements, and improving crop productivity, such
systems pave the way for sustainable and efficient agricultural practices.

IV. OBJECTIVE

1. Water Conservation : To optimize water usage by delivering precise amounts of water based on real-time soil
moisture levels, thereby reducing wastage.

2. Improved Crop Health : To ensure consistent and adequate water supply to crops, improving plant growth, health,
and productivity.

3. Automation of Irrigation : To minimize manual intervention by automating the irrigation process, reducing labor
dependency and human error.

4. Real-Time Monitoring : To continuously monitor soil and environmental conditions using sensors, providing
timely data for decision-making.

5. Adaptability to Environmental Changes : To create a system capable of responding to varying environmental
conditions such as changes in soil type, weather, and crop requirements.

6. Cost-Effectiveness : To develop an affordable system that balances initial investment with long-term savings in
water, labor, and energy costs.

7. Sustainability : To promote sustainable agricultural practices by conserving water resources and improving
efficiency in irrigation management.

8. Scalability : To design a system that can be scaled and adapted for different agricultural settings, including small-
scale gardens, greenhouses, and large-scale farms.

V.METHODOLOGY

Collect Data from Sensors
(Soil Moisture, Temperature, Humidity)

!

Process Data wvia Microcontroller

/

Compare Data with Threshold
(Irrigation MNeeaded?)

(=2-3

Activate Water Pump and Valwves
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Components :-

1. 10 uF Electrolytic Capacitor :- Featuring a compact 5x11mm size, this capacitor is designed to fit well in various
electronic devices and equipment.

Fig.5.1

2. 20K and 1K Ohm Resistor :- regulating the flow of current in electronic circuits.

Fig.5.2

3. DC Motor :- an electrical machine that converts electrical energy into mechanical energy.
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Fig.5.4

5. 16 MHz Crystal Oscillator :- an essential component in most electronic circuits.

Fig.5.5

6. 12V Voltage Regulator :- keep the voltages from a power supply within a range that is compatible with the other
electrical components.

Fig.5.6
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7. 20V 500 mA Zener Diode :- used as voltage references and as shunt regulators to regulate the voltage across small
circuits.

Fig.5.7

8. Soil Moisture Sensor :- measure or estimate the amount of water in the soil.

Fig.5.8

9. Relay 5v :- an automatic switch that is commonly used in an automatic control circuit and to control a high-current
using a low-current signal.
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10. 2.0 mm Red LED :- A red LED uses the least amount of voltage to turn on.

Fig.5.10

11. Pipe :- 1 meter used.

Fig.5.11

12. Cooper PCB :- exceptional electrical and thermal characteristics necessary for signal transmission and heat
dissipation.

Fig.5.12

113|Page



AM g o
%%%i‘ ‘i 'é;-g Proceedings of 3" International Conference on Multidisciplinary Research in Engineering and Technology (ICMRET-2025)
=z C 15™ & 16™ January 2025, Ajeenkya DY Patil School of Engineering, Pune, India, ISBN: 978-81-984557-6-5

13. 3x2 Male Header :- to build your project into a breadboard - solderless or permanent.

Fig.5.13

14. ATmega328 Chip :- commonly used in many projects and autonomous systems where a simple, low-powered, low-
cost micro-controller is needed.

Fig.5.14

15. Mini USB Connector :- used for connecting mobile devices including MP3 players and cameras, and is a much
smaller connection.

Fig.5.15
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16. LCD 16x2 :- display has the outline size of 80.0 x 36.0 mm and VA size of 66.0 x 16.0 mm and the maximum
thickness is 13.2 mm.

Fig.5.16

17. Battery :- battery of 10V.

Fig.5.17

18. Microcontroller/Arduino uno :- Arduino boards are able to read inputs - light on a sensor, a finger on a button, or a
Twitter message - and turn it into an output - activating a motor, turning on an LED, publishing something online.

Voltage  16MHz ATmega16U2

regulator  crystal microcontroller IC/USB controller
7 to 12VDC input

2.1mm x 5.5mm

USB-B port
Male center positive

to computer

Reset button

ICSP for
USB interface

(12€) SCL - Serial clock
(12C) SDA - Serial data
Pin-13 LED

Not connected

(SPT) SCK - Serial clock
1/0 Reference voltage

(SPI) MISO ~ Master-in, slave-out

. oReset (SPI) MOSI - Master-out, slave-in
.3V Output (SPI) SS - Slave select
5V Output
Ground

Ground Note: Pins denoted with "~"

Input voltage are PWM supported

Analog pin 0
Analog pin 1
Analog pin 2 Interrupt 1
Analog pin 3 Interrupt 2
(12€) SDA ™
(12C) scL RXD

ATmega32s

microcontroller 1C RESET
ICSP for S

MISO
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19. Board :- used as a base.
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Fig.5.19

VI. EXPERIMENTAL RESULTS

The implementation of the automatic plant irrigation system using Arduino technology yielded promising results in
optimizing water management in agriculture. Through the integration of soil moisture, temperature, and humidity
sensors, coupled with the control of the water motor and relay, the system effectively monitored and regulated
irrigation processes based on environmental conditions.The sensor inputs provided accurate measurements of soil
moisture levels, temperature, and humidity, allowing for real-time monitoring and control. The Arduino Uno processed
this data and triggered the appropriate actions, activating the water motor when soil moisture was below the desired
threshold and deactivating it when moisture levels were sufficient. This automated approach ensured that plants
received. adequate irrigation, avoiding overwatering or underwatering scenarios.The 16x2 LCD display provided clear
and intuitive visual feedback, displaying the relevant information such as soil moisture levels, temperature, and system
status. This feature allowed users to monitor the system's operation and make informed decisions regarding irrigation
management.

The relay with the driver circuit effectively controlled the water motor's activation and deactivation based on the
Arduino's instructions. The system demonstrated reliable performance in delivering water to the plants when needed,
promoting healthier plant growth and maximizing crop yield.Additionally, the inclusion of the buzzer provided audible
alerts or notifications to indicate specific events or system status changes. This feature facilitated prompt attention and
response from users, ensuring efficient operation of the irrigation system.

Overall, the automatic plant irrigation system achieved its objective of optimizing water management in agriculture.
The results demonstrated that the system effectively monitored soil moisture, temperature, and humidity, and
successfully controlled the water motor for irrigation purposes. By automating the irrigation process, the system
minimized water wastage and labor requirements, while promoting sustainable agricultural practices and improving
crop productivity.

The successful results obtained from this project indicate the potential for broader implementation of such automated
irrigation systems in agricultural settings. Further refinements and enhancements to the system can be explored to cater
to specific crop requirements and environmental conditions, offering opportunities for increased efficiency and
effectiveness in water management in the future.

The prototype working model of the Automatic Plant Irrigation System when Moisture is HIGH and LOW is shown
below.
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VII. CONCLUSION

The automatic plant irrigation system developed using Arduino technology presents a viable solution for enhancing
water management in agriculture. Through the utilization of copper electrode soil sensors, a microcontroller, and a DC
pumping motor, the system effectively detects soil moisture levels and supplies water to plants in an automated
manner.By implementing this system, significant advantages can be realized. The automated approach eliminates the
reliance on manual labor and uncontrolled water usage associated with conventional irrigation methods. The precise
monitoring of soil moisture levels ensures that plants receive optimal irrigation, promoting healthy growth and
maximizing crop yield.Field testing of the system demonstrated its ability to accurately detect soil moisture conditions
and respond promptly by activating or deactivating the water supply. This real-world validation emphasized the
system's potential in conserving water resources, reducing labor requirements, and improving overall agricultural
productivity.The project contributes to the field of agricultural automation by showcasing the capabilities of Arduino
technology in optimizing irrigation practices. The successful development and implementation of the system serve as a
foundation for future advancements in automated irrigation, encouraging sustainable agricultural practices and
economic growth.

In conclusion, the automatic plant irrigation system presented in this project offers a promising solution for efficient
water management in agriculture. With its ability to accurately sense soil moisture conditions and automate the water
supply process, the system provides an intelligent and reliable approach to plant irrigation. By adopting such
technologies, farmers can reduce water wastage, save labor, and achieve higher crop yields, ultimately contributing to
sustainable and prosperous agriculture.
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ABSTRACT: This paper explores the development of an air-water cooler system that uses natural principles such as
evaporation and passive cooling techniques to lower air temperatures while simultaneously harvesting water from
humid air. The study investigates the efficiency of various materials, methods, and designs in creating a low-energy,
eco-friendly alternative to traditional cooling systems.

With the growing global warming and rise in pollution levels across the world in addition to several other factors such
as deforestation, urbanization and ozone layer depletion, there has been a continuous increase in global rise in annual
average temperature. Eco-cooler is a cheap and eco-friendly device made from non-biodegradable waste which can be
used to reduce the indoor temperature of the building thus giving a comfortable living experience. Although a
conventional design with symmetrical hole design is adopted in some under-developed countries as a commercial way,
no study is being conducted for the improvement in performance of the Eco-cooler. Hence the present study has the
main objective of evaluating different factors of dependency of an Eco-cooler, establishing them as a cheap and
effective way of reducing indoor temperature and increasing its efficiency.

KEYWORDS: Cooling, Conditioning, eco-friendly, mudpots, natural, sustainable, Power saving.
I. INTRODUCTION

Eco-cooler is a cheap and eco-friendly device made from non-biodegradable waste which can be used to reduce the
indoor temperature of the building thus giving a comfortable living experience. Although a conventional design with
symmetrical hole design is adopted in some underdeveloped countries as a commercial way, no study is being
conducted for the improvement in performance of the Eco-cooler. Hence the present study had the main objective of
evaluating different factors of dependency of an Eco-cooler, establishing them as a cheap and effective way of reducing
indoor temperature and increasing its efficiency. The basic science behind the working is the hot air that enters the
bottle through the cut end is compressed gradually at the neck section of the bottle, which in turn turns the air cooler
before it enters the room.

Background: Global challenges of high energy consumption, especially in air conditioning and water scarcity,
highlight the need for sustainable alternatives. Objective: Design a system that cools ambient air and collects water
through natural processes such as evaporation and condensation.Scope: Review of natural cooling techniques, materials
for water condensation, and integration into a practical system. Energy demand worldwide for buildings cooling has
increased sharply in the last few decades, which has raised concerns over depletion of energy resources and
contributing to global warming. Current energy demand estimates stand at between 40 and 50% of total primary power
consumption. In hot climate countries, the highest share of building energy use is mainly due to space air conditioning
using traditional HVAC systems. For example, in the Middle East, it accounts for 70% of building energy consumption
and approximately 30% of total consumption. Currently, mechanical vapour compression coolers (MVC) are
commercially dominant despite their intensive energy use and low performance in hot climate. In contrast, evaporative
cooling systems are more environmentally friendly as the consume less energy and their performance improves as air
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temperature increases and humidity decreases. Evaporative cooling is a heat and mass transfer process.That uses water
evaporation for air cooling, in which large amount of heat is transferred from air to water, and consequently the air
temperature decreases. Evaporative coolers could be classified into:

1) Direct evaporative coolers, in which the working fluids (water and air) are in direct contact.

2) Indirect evaporative coolers, where a surface/plate separates between the working fluids.

3) Combined system of direct and indirect evaporative coolers.

The current Research deals with the design and development of low cost, Easy to manufacture mud pot air coolers
which is a direct evaporative cooling technology. Direct evaporative cooling technology is the oldest and the simplest
type of evaporative cooling in which the outdoor air is brought into direct contact with water, i.e. cooling the air by
converting sensible heat to latent heat. Ingenious techniques were used thousands of years ago by ancient civilizations
in variety of configurations, some of it by using earthenware jar water contained, wetted pads/canvas located in the
passages of the air. Direct Evaporative Cooling systems (DEC) could be divided into: Active DECs which are
electrically powered to operate and Passive DECs that are naturally operated systems with zero power consumption.
DEC is only suitable for dry and hot climates. In moist conditions, the relative humidity can reach as high as 80%, such
a high humidity is not suitable for direct supply into rooms as it may cause uncomfortable environment. A typical direct
evaporative cooler comprises of evaporative media (wettable and porous Pads), fan blows air through the wetted
medium, water tank, recirculation pump and water distribution system, as illustrated schematically in Fig. 1.2. The
direct evaporative cooling is an adiabatic cooling process, i.e. the total enthalpy of the air is constant throughout the
process the water absorbs the sensible heat from the supply air and The conventional DEC uses electricity to run, fan,
and pump and also there is a need of good water distribution system for effective cooling of air. Evaporative coolers
find its vast use in various places such as data centres, office buildings, ware houses, hospitals, laboratories and
residential houses. Locations such as data centres house hundreds of computers and servers in addition to complex
network systems, all of this generate heat, the evaporative coolers are essential to keep data centres cool, maintaining a
proper humidity. Office environments, can be very difficult to keep cool and comfortable without proper humidity
control. Using an evaporative cooler can assist with keeping temperatures in check while also cycling in fresh outside
air, which is essential to employee wellness and productivity. Some goods, such as woods and musical instruments, can
suffer from warping and damage in hot conditions. The installation of evaporative cooler can help to mitigate this risk.
Airborne infection control is of critical importance to any healthcare environment, as in minimizing the risk of cross
contamination, this can’t be achieved without controlling the amount of air moisture content, which is influenced by
current temperature, here evaporative coolers can be beneficial.[2]

II. LITERATURE SURVEY

There were specific studies focused on the effectiveness of passive or indirect cooling techniques and its plementation
to reduce energy consumption by a building while having the benefit of an improved thermal performance ultaneously.
Residential buildings in Dubai were taken for this purpose and a case building was selected. An energy simulation
software — IES was used to associate the data obtained with the efficiency of the applied cooling strategies. Solar
shading was also used and observed using Sun Cast analysis which was included in the IES software. About 23%
reduction in energy consumption was observed with the implementation of the cooling methods. Also, the present
scenario for the demand for energy and growing health issues have raised an alarm and hence, natural ventilation is
being considered in many areas to be an effective alternative. This mostly depends on the size and orientation of the
window openings considering the building is naturally ventilated. ence, the focus in the research was on single-sided
and cross ventilated-buildings and its effects on indoor thermal comfort. Computational Fluid Dynamics was used to
study the indoor airflow for a 3D model. Further, it was checked for grid independence and experimental validation
was successful on a reduced scale at a wind tunnel and with the network model. Following on the idea that natural
ventilation is imperative and open windows are the necessity for having good ventilation. Even then, the knowledge of
the efficiency of an open window and its performance remains pretty much unclear. The experiments for two types of
windows and their performance in rooms but in an isolated manner were showcased. It showed that airflow inside
rooms can be described by the traditional theory as is done for jets. Also, layered flow and semi-empirical flow element
models were developed for the estimation of thermal comfort parameters in the occupied region i.e., where human
activity is to be present.Air Cooling Systems: Discussion on current air cooling technologies like evaporative cooling,
thermoelectric coolers,and their limitations.[1]

1)Water Harvesting Technologies: Overview of passive water collection techniques such as fog nets, dew harvesting,
and atmospheric water generators (AWGs).

2)Natural Evaporative Cooling: Exploration of principles behind evaporative cooling and passive design strategies like
cooling towers, windcatchers, and earth tubes.[3]
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A study focused on the measurable values that ventilation in domestic buildings can achieve because it is tedious
estimate it using conventional methods and may be costly. The study works on a simple equilibrium-state, heat-balance
calculation approach that is backed with monitoring data to model the effectiveness of reducing ventilation rates to the
minimum standards for individual homes. In this way, it was easy to differentiate energy consumption and assess how
much reduction could occur with this as well as develop better models for further analysis. To understand the
temperature variations, it was important to develop better and realistic models that can represent the temperature
models and predict heat regulation in an effective manner so that the people can have comfort inside as well energy
conservation can be achieved. The continuity, momentum and concentration equations were input in CFD simulations
and various models were designed such as the linear ventilation model, low dimensional model, and artificial neural
networks to establish the role of ventilation. After the input of the required data, the simulation showed that linear
ventilation can be used to predict the indoor environment and heating, ventilation & air conditioning control and bring
down air-conditioning costs by about 32%.To establish theoretical foundations regarding fluid flow under the venturi
effect, a special model called the venturi tube was taken under observation where the effects can be emphasized. A
threedimensional model of the venturi tube was constructed with Solid Edge V20 and analysed using ANSYS CFX for
highlighting the fluid flow inside. It was found that this model can provide a solution to determine the fluid flow rate in
a hydraulic or pneumatic installation using manometers. Venturi shaped roofs can be made for better ventilation and air
circulation and research were conducted to validate the same. A specific venturi shaped roof in the University of Putra
Malaysia was considered and a case study and CFD simulations were performed. The results showed that the venturi
effect could be seen in the specific roof and hence a correct choice of ventilation technique and design has been applied
for this case. However, the result can be improved by improving the ratio of contraction and introducing a slight change
in the design inspired by Bronsema’s roof design. The Eco-cooler was used for this and this solution can prove
effective as the temperature reductions were about 3 degrees Centigrade. Also, the results suggested that the use of a
bottle with a 4-inch diameter at the base and 1-inch diameter at the brim will yield better efficiency than other bottles of
varying dimensions. Since wind velocity plays an import role in the performance of the Eco-cooler, with an objective
of making a detailed wind map of India, long-term data on an hourly basis on wind speed from 70 meteorological
centres of India Meteorological Department have been collected and analysed. Using the Gumbel probability paper
approach, the extreme value quantities have been derived. A design basis wind speed for each site for a return period of
50 years was evaluated. Following analysis of the collected data after appropriate processing, the site-specific changes
in the design wind speeds at the contemporary wind zone map for the design of buildings/structures were highlighted
and revisions to the previous map were suggested.[4]

III. SYSTEM DESIGN AND METHODOLOGY

Water Harvesting Mechanism: Condensation-based designs like hygroscopic materials, cooling coils, or porous
surfaces that maximize dew point collection. Integration: Combining air cooling and water harvesting into a single
unit. Exerimental Setup: Design of a prototype that integrates both air cooling and water collection processes.
Materials Selection: Criteria for selecting materials based on thermal conductivity, water absorption properties, and
cost-effectiveness.[3]

IV. EXPERIMENTAL RESULTS

Simulation

The simulation of the design was done with the help of python programming language. A simulation model was created
using various mathematical equations combined together to calculate various parameters such as leaving temperature of
air, saturation effectiveness, rate of evaporation, cooling capacity etc.The list of various parameters is explained below.
Saturation effectivenessThe various parameters such as volume of air leaving the cooler, dry bulb temperature of the
cool air, wet bulb temperature, humidity were observed to check the efficiency of the new model. The saturation
effectiveness is calculated for the prototype, the cooling capacity and the theoretical volume that the prototype can cool
were calculated.[2]
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Components:

1.Mudpots

2.Exhaust Fan

V.CONCLUSIONS

Following are the conclusions drawn from the present research As the temperature around the globe has started to
grow at an unprecedented rate, it has become the need of the hour to look for viable options that can help people
everywhere, to help them survive the worst-case scenarios that may come in the future. The data that has been shown
in this paper has shed a light on how the temperature variations may occur in the next few decades. Therefore, if a
concrete solution to this is not developed then most of humanity will eventually have to perish. Apart from temperature
variations, multiple other phenomena are happening that can have dire consequences upon mankind with each one of
them having catastrophic effects later on.Multiple cooling strategies are being researched currently but most of them
are at the expense of electricity thus, it is uncertain that the solution would apply to masses as the cost of the cooling
device will be marginally high. Also, it is known that electricity is not omnipresent and because of this, not a lot of
things can be used as a solution. Hence, low-cost alternatives although hard to find must be researched upon as they can
prove to be a boon to people who may be economically challenged. In this paper, the same has been tried to establish
with the help of an Eco-cooler. temperature sensors were used to see the effect of varying parameters on the
performance of the Eco-cooler inside a closed environment. Benefits of using an Eco-cooler are mentioned in this
paper and also how it can impact the environment as well as be in harmony with the cooling capabilities. The cost of a
typical Eco-cooler is roughly Rs. 200/- per square feet which is affordable for most of the Indian families. The
construction procedure and its setup are fairly simple and hence, it can be done with simply without the need for
external assistance. Apart from this, the Eco-cooler can be used in conjunction with other home appliances as such the
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table fan and hence, facilitating the cooling effect. It is also observed that a certain pre-requisite mainly, wind flow is
one of the most important criteria for the working of the Eco-cooler. Hence, places where the natural wind velocity
would be constant and have a higher magnitude, the Eco-cooler would perform better. Also, establishing the result on
efficiency by the use of external aids such as a water-wall which have proven to improve the performance of the Eco-
cooler, up to some extent. A step is taken in the direction of providing a solution which is much more economically
viable and as the Air Conditioner are being used today its usage adds on to multiple emissions and although the room
inside becomes cooler, it is not affordable for everyone, apart from its consequences to the environment. This paper
aims to understand how these variables can be changed and even provide a solution that has another impact on
everyone. At last, although the obtained results are not in accordance to the required results and the efficiency is not as
much as it was predicted. Further research needs to be done in this field to improve the efficiency of the Eco-cooler and
prove to be helpful.[5]
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ABSTRACT: The relationship between the amplitude and phase of the output voltage of a differential amplifier and
the electromagnetic properties of metal objects. It also describes the SRPM method, which estimates the electrical and
magnetic properties of a spherical sample. This abstract describes a project that uses a sensor to detect nearby metal.
When metal is brought near the sensor, a buzzer sounds, and the sound stops when the metal is removed. This abstract
describes a project that uses a Beat Frequency Oscillator (B.F.O) to detect metal. The B.F.O uses two oscillators at
resonance, and when a metallic object is present, the frequency of oscillation of one of the oscillators changes. A
receiver in the control box picks up this change and creates a series of tones. Metal detectors work by transmitting a
magnetic field from a coil and detecting changes in the returning magnetic field. The returning signal is received by a
separate coil and amplified. The information in the signal can indicate the size and composition of the target. Metal
detectors are used for many purposes, including finding land mines, detecting weapons at airports, and searching for
buried objects. Metal detectors are extensively used to find undesirable metal objects in processed food. In such a
typical metal detector, the coils are coaxially arranged with the transmitting coil in the center and two receiving coils on
the sides. The receiving coils are connected to a differential amplifier.

KEYWORDS: Metal sensor, Arduino Uno, Arduino Nano, Motor Drivers, Camera, Buzzer, Joysticks, HC12 module,
Gear Motors, Rf Transmitter and Receiver, Robotic Arm.

L. INTRODUCTION

Metal detector is a device which responds to metal that may not bereadily apparent. The simplest form of a metal
detector consists of anoscillator producing an alternating current that passes through a coil producing an
alternatingmagnetic field. If a piece of electrically conductivemetal is close to the coil,eddy currentswill be induced in
the metal, and this produces a magnetic field of its own. If another coil is used to measure themagnetic field (acting as
amagnetometer ), the change in the magnetic fielddue to the metallic object can be detected.The first industrial metal
detectors were developed in the 1960s and were usedextensively for mining and other industrial applications. Uses
includede-mining(the detection of land mines), the detection of weapons such as knivesand guns (especially inairport
security),geophysical prospecting,archaeologyandtreasure hunting. Metal detectors are also used todetect foreign
bodies in food, and in theconstruction industryto detectsteel reinforcing barsin concrete and pipes and wires buried in
walls and floors. The fact is that all of these scenarios are valid. Metal-detector technology is ahuge part of our lives,
with a range of uses that spans from leisure to work tosafety. The metal detectors inairports, office buildings, schools,
governmentagencies and prisons help ensure that no one is bringing a weapon onto the premises. Consumer-oriented
metal detectors provide millions of peoplearound the world with an opportunity to discover hidden treasures (along
withlots of junk). A resistor is a component of an circuit that resists the flow of electricalcurrent. It has two terminals
across which electricity must pass, and it isdesigned to drop the voltage of the current as it flows from one terminal to
theother. Resistors are primarily used to create and maintain known safe currentswithin electrical components.

II. LITERATURE REVIEW

Writing a literature review on a complex topic like metal detectors can be a daunting task. It requiresextensive research,
critical analysis, and synthesis of information from various sources. One needs todelve into academic journals, books,
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conference proceedings, and other relevant literature to gathercomprehensive insights into the subject matter.
Navigating through the vast sea of literature while ensuring accuracy and relevance can beoverwhelming for many
individuals. Moreover, the pressure to meet academic standards anddeadlines adds to the challenge. a written overview
of major writings and other sources on a selected topic. Sources covered in the review may include scholarly journal
articles, books, government reports, Web sites, etc. The literature review provides a description, summary and
evaluation of each source. As we recognise we are residing within the generation of rapid processing gadget the
location.

Fig.2.1: Intelligent Metal Detector Concept Schema

Fig. 2.2: Metal detector output signal dependency on position.
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Fig.2.3: Polar graph for three spheres of same diameter (10 mm) but different types of materials

This article from ScienceDirect discusses how metal detectors work and how they are used in various settings, such as
schools, transportation terminals, and sports events. This abstract from IEEE Xplore discusses how metal detectors are
used to find metal objects in processed food. This paper discusses the most common metal detection technology, which
is very low frequency (VLF). It also explains how the transmitter and receiver coils work to detect conductive objects.

II1. PROBLEM IDENTIFICATION

Group loops occur when two pieces of metal within the detector's range touch each other. Common causes of ground
loops include nearby equipment touching the metal detector, loose bolts, and worn bearings. The above issues
commonly cause false signals that reject products that don't contain any metal contaminants. Surrounding electronics
aren’t the only things putting out signals that can confuse a metal detector. Products themselves may emit
electromagnetic fields and other signals. For example, products containing a lot of moisture or salt can set off a detector
when no contaminants are present. These varying factors determine the product effect and must be considered while
designing an effective metal detector system.

Be sure to maintain a consistent environment to prevent changes in temperature or humidity. The more consistent the
external environment, the less likely the detector will produce false rejections. Consider what you can do to stabilize
your facility’s temperature and humidity levels.

IV. OBJECTIVE

Here are some objectives for a metal detector project:

e Detect metal: The main objective of a metal detector project is to detect the presence of metal near a sensor.

e Produce an alarm: When metal is detected, the metal detector should produce an alarm.

e Detect through objects: The metal detector should be able to detect metal even if it's hidden by opaque objects
like cloth or plastic.

Metal detectors work by generating a magnetic field, which is then picked up by a receiver. The amount of metal in an

object is determined by the time-varying magnetic field. Metal detectors can detect metals like iron, nickel, and cobalt.
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V. METHODOLOGY

Here are some key aspects of metal detector methodology:

Electromagnetic induction

A metal detector is an electromagnetic induction instrument that detects metal objects by measuring changes in a
magnetic field. A metal detector typically has a transmitting coil in the center and two receiving coils on either side.
The transmitting coil produces an alternating magnetic field, and the receiving coils measure the change in the field
caused by nearby metal. Differential amplifier the receiving coils are connected to a differential amplifier, which
detects changes in the amplitude and phase of the output voltage. When a conductive metal object is near the coil, eddy
currents are induced in the metal, which produces its own magnetic field. The time rate-of-change of the secondary
magnetic field generated by the eddy currents is detected by the receiver coil. The decay time depends on the metal's
size, shape, and electrical and magnetic properties.

A signature library of conductive objects can be developed by identifying their unique time-decay response.

Metal detectors are used in a variety of applications, including:

Signature library

Geotechnical and hazardous-waste site investigations: To locate metal drums, canisters, cables, and pipes.

Dairy industry: To ensure that packaged products are free of metallic contaminants.

Humanitarian demining: To clear contaminated land of unexploded ordnance.

Employee access points: To deter theft of metal objects and identify employee thieves.
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VI. CONCLUSION AND FUTURE SCOPE

Metal detectors are a vital tool for maintaining secure environments in places like airports, train stations, and
government buildings. They play a key role in detecting metallic objects that could pose a threat. The effectiveness of a
metal detector depends on the design, implementation, and the size, shape, orientation, and material of the metallic
object. Researchers are developing new techniques to improve the accuracy and detection sensitivity of metal detectors.
For example, some researchers are combining eddy current and pulse induction technologies to create dual-sensor
metal detectors. In the future, metal detection could be integrated into drones and robots, allowing for remote metal
detection. This could be useful for inspecting large industrial installations or locating hidden metallic objects. When
installing a metal detector, it's important to consider the placement and location of the device. The device should be
installed to minimize delays and fit into the aesthetic of the facility.
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ABSTRACT: This presentation explores the design and construction of a DIY self-defense gadget for women,
utilizing accessible materials such as a pipe, voltage transformer, battery, press button, and connector. With rising
concerns about personal safety, this innovative approach empowers individuals by enabling them to create their own
self-defense tool capable of delivering a non-lethal electric shock to deter potential attackers.We will cover the
necessary components, their functions, and a step-by-step assembly guide, complemented by safety precautions and
legal considerations. The presentation aims to highlight the advantages of DIY solutions, including customization, cost-
effectiveness, and the confidence gained from self-reliance. By the end, participants will understand how to construct
and safely utilize this gadget, fostering a sense of security and empowerment.

KEYWORDS: Personal safety, self defence tools ,Women empowerment ,Portable gadgets
L. INTRODUCTION

In today's world, personal safety has become an essential aspect of everyday life, especially for women. The increasing
need for accessible, reliable, and effective safety solutions has inspired the creation of innovative gadgets designed to
empower women and enhance their security.This cutting-edge women’s safety gadget is more than just a device—it's a
companion engineered to provide peace of mind and immediate assistance in emergencies. Compact, user-friendly, and
equipped with advanced technology, this gadget ensures that help is always just a click away, whether you're
commuting, traveling, or simply going about your day.Empower yourself with the assurance of safety and take control
of your surroundings with this remarkable tool designed to prioritize your well-being.In an era where personal safety is
a growing concern, especially for women, having access to reliable and effective safety solutions has become crucial.
Women often face unique challenges in their daily lives—whether commuting late at night, traveling alone, or
navigating unfamiliar environments. This reality has fueled the demand for innovative tools that not only enhance
security but also provide peace of mind. a state-of-the-art women’s safety gadget designed with cutting-edge
technology to empower and protect. This device is not just a gadget; it’s your personal safety companion, always ready
to provide support when you need it most. Compact, stylish, and discreet, it fits seamlessly into your life without
drawing attention.

Equipped with a range of powerful features, this safety gadget offers real-time location tracking, instant alert systems,
and emergency communication options, ensuring help is just a click away. Whether you're walking home at night,
hiking through remote areas, or in a situation where you feel vulnerable,This device isn't merely about reacting to
emergencies—it's about proactively ensuring you feel safe and in control. With its intuitive design and advanced
functionalities, it’s suitable for women of all ages, from students to professionals, travelers, and homemakers

II. LITERATURE REVIEW

In recent years, the growing concern over women’s safety has led to the development of various technological tools
aimed at enhancing personal security. These girls’ safety gadgets and women’s protection devices are designed to
provide an added layer of security in everyday life. A review of the literature on this subject reveals that the
development and usage of safety gadgets for women have evolved in response to increasing safety threats,
technological advancements, and the demand for practical solutions to mitigate risk.

The need for personal safety gadget-as a result, many safety gadgets have been developed with the goal of helping
women avoid dangerous situations, or alerting others when they are in distress. These devices aim to provide women
with a sense of autonomy and the tools to protect themselves in emergencies. Technological innovations in personal
safety devices the field of girls' safety gadgets has seen significant technological advancements in recent years.these
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innovations include wearable devices, mobile apps, and smart jewelry, which combine ease of use with effectiveness
in enhancing personal safety. Wearable safety devices: wearable gadgets like smartwatches, bracelets, and keychains
have become increasingly popular. These devices often feature integrated panic buttons that can instantly alert pre-set
contacts (family members, friends, or law enforcement) in case of an emergency.[1]

A study by huisman et al. Explored the role of wearable devices in improving women's safety, noting that these
gadgets provide instant communication in dangerous situations, often bypassing the need for verbal interaction.apps
for safety: many safety apps utilize the gps tracking feature to monitor the user’s location in real-time. Applications
like bsafe and life360 allow users to share their location with trusted contacts and send alerts at the press of a button.
Astudy by gagnon et al. Found that location-sharing apps were among the most commonly used safety tools, offering
both preventive and reactive support by ensuring that women’s whereabouts are visible to their loved ones[2]

.smart jewelry: as women seek gadgets that combine functionality with style, smart jewelry has gained popularity.
Devices like nimble and safelet look like ordinary accessories but have built-in safety features like hidden panic
buttons. These devices are designed to be discreet and worn throughout the day, offering a sense of security without
attracting attention. The success of smart jewelry reflects the growing trend of incorporating fashion into personal
safety devices, as shown in research by rosen and deller (2019). Effectiveness of safety gadgets while safety gadgets
are increasingly seen as a valuable tool for personal security, research on their actual effectiveness is mixed. A key
concern raised in studies is that many devices are underused or ignored by women who feel that their presence alone
can provide sufficient protection.[3]

A study by seitz et al. (explored the usability of various safety gadgets and found that psychological barriers, such as
a lack of awareness or trust in technology, contributed to underutilization. However smartphone, the study also noted
that personal empowerment and immediate response capabilities were major factors in the effectiveness of these
gadgets. Another study by anderson et al. Emphasized the importance of accessibility and user-friendly design for
improving the efficacy of personal safety gadgets. Devices that are easy to activate, customizable, and lightweight tend
to have higher adoption rates and better outcomes in emergency situations. Social and psychological impacts while
the technical aspects of safety gadgets are critical, their social and psychological effects also play a key role in their
success. Several studies have discussed how these gadgets can reduce anxiety and enhance a woman’s sense of
control over her environment. According to a study by rasmussen et al.[4]

Women who use safety gadgets report feeling more confident in their ability to handle potential threats. This sense of
empowerment is particularly important in environments where they may feel vulnerable, such as in unfamiliar areas or
late at night.on the other hand, some studies also highlight potential negative impacts, such as the risk of becoming
overly reliant on these gadgets and the possible false sense of security they may create. As noted by evans et al. While
safety gadgets are a valuable tool, they should not be seen as a substitute for broader societal changes or personal
vigilance. Moreover, the mere existence of these gadgets may not always address the underlying social issues such as
gender inequality and violence, which remain significant challenges to women's safety [5]

The Future Of Girls’ Safety Gadgets The Future Of Girls' Safety Gadgets Looks Promising, With Advancements In
Artificial Intelligence (AI), Machine Learning, And Biometrics Paving The Way For More Sophisticated Solutions.
Future Gadgets May Be Able To Predict Dangerous Situations Based On Behavioral Patterns Or Environmental
Cues, Offering Preemptive Alerts And Interventions. Additionally, Integration With Smart Cities And Emergency
Response Systems Is Another Avenue For Improvement, Enabling Real-Time Communication With Authorities
During Critical Moments[6]

III. CONCEPT OF GADGET

L1ST OF COMPONENTS:

1.Pipe

2.Battery A battery stores electrical energy for later use. If "battery" is part of this term, it might imply that the voltage
transformer is powered by a battery, making it a portable or self-contained system.

3.Voltmeter A voltage transformer is a device used to step up (increase) or step down (decrease) voltage levels in an
electrical circuit while maintaining electrical isolation.

4 Button physical or electronic push-button that activates a circuit, triggering the voltage transformer and using the
battery as a power source.

5.Wire use for connection
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6.A screw is a versatile mechanical fastener used to join materials by threading into a pre-drilled hole or directly into
the material. It is commonly used in construction, machinery, furniture assembly,

IV. METHODOLOGY
STEP-BY-STEP GUIDE:

1. Prepare map of casing

2. Connect the battery to the button cirenit

L

3. Attach the press button to the circuit

L

4. Enzure 2ll connection are secure with connectors

<

3 Test the device for fmction

KEY CONSIDERATION ;

Emergency Alert System: Ability to quickly send SOS alerts to pre-set contacts or emergency services.

Location Tracking: Real-time GPS tracking to provide accurate location information during an emergency.
Two-Way Communication: Integrated microphone and speaker for communication with responders or loved ones.
Silent Mode: Discreet activation options to avoid alerting potential threats.

Multiple Safety Modes: Features like loud alarms, flashing lights, or hidden distress
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Electrical Safety Precaution Insulation

Ensure all high-voltage components, such as transformers and wires, are fully insulated to prevent accidental electric
shocks. Use insulated wires rated for high-voltage applications. Design the device casing to cover all high-voltage
exposure. Voltage Control The output voltage should be strong enough to temporarily incapacitate an attacker but not
cause permanent harm. Integrate a voltage regulator to control the output and prevent over-voltage. Confirm that the
output voltage is within a safe range, typically 10,000—100,000 volts for devices like stun guns. Short Circuit Protection
Include fuses or circuit breakers in the design to mitigate risks of electrical faults, such as short circuits, which could
lead Design the device to handle extended use without excessive heat buildup. Incorporate heat dissipation features,
such as vents or heat sinks, to prevent overheating.

Battery Safety Precautions Proper battery selection is crucial; use high-quality batteries that match the voltage and
current requirements. Prefer lithium-ion batteries for their balance of capacity and safety features. Avoid low-quality or
untested batteries that could over heat or explode.OverchargingPrevention Equip the device with a charge controller to
monitor battery voltage and prevent overcharging. Advise against charging.BatteryCasing Securely house the battery in
a protective casing to shield it from physical damage or external impacts.

Incorporating safety features in the device is essential. Safety switches or lock mechanisms should be included to
prevent accidental activation. Examples include a safety cover or switch that must be removed before pressing the
activation button and a secondary lock to ensure the device remains inactive during storage or transportation. Clear
indications should be marked on the device to show which parts are live and should not be touched. The trigger
mechanism for activation should require a deliberate, firm action to avoid accidental discharge, and an emergency
shutoff must be available to allow the user to quickly deactivate the device in case of malfunction or emergency.

Users must follow safety precautions when handling the device. Protective gear, such as insulated rubber gloves and
non-conductive shoes, should be worn to guard against electric shocks. Testing the device should always be done in a
controlled environment, using non-living objects like rubber mannequins or wooden surfaces, and never on animals or
people. Direct contact with high-voltage areas while the device is active must be avoided at all costs. For users who are
unfamiliar with the device, proper training is essential. This includes demonstrations on how to handle, carry, activate,
and deactivate the device safely, as well as instructions on its legal and ethical use, emphasizing that it should only be
used in legitimate self-defense situations.

Proper storage and transportation of the device are equally important. Always store the device in a safe, secure location
where it cannot be accessed by children or unauthorized individuals. Use a protective case to prevent accidental
activation while in storage. When transporting the device, ensure it is turned off and secured with a safety lock to avoid
unintended activation. Additionally, the device should not be exposed to extreme temperatures, moisture, or humidity,
as these can damage the electrical components or battery.

Maintenance and regular inspection of the device are necessary to ensure its reliability. Periodically check for wear and
tear, especially on the wiring and battery, and replace any damaged parts, such as frayed wires or malfunctioning
buttons, before using the device again. Confirm that the press button and safety lock are functioning correctly. The
battery should be inspected regularly for signs of swelling, leakage, or decreased capacity and replaced immediately if
any issues are found.

Finally, legal considerations must be taken into account. Research local laws regarding self-defense gadgets before
using or distributing the device, as regulations may vary widely. Some jurisdictions have strict laws governing the
possession, use, and transport of stun guns or similar devices. Always keep the device’s documentation, including
safety warnings, user instructions, and legal disclaimers, readily available. Most importantly, emphasize that the device
should be used strictly for self-defense in situations of immediate threat and not for personal aggression or unnecessary
harm
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V.EXPERIMENTAL RESULTS

U om E S
FIGS5.1 FIG5.2 FIG5.3 FIG5.4 FIG5.5
Pipe wire Button Battery Voltmeter

FIG 5.6 THE FINAL PRODUCT

VI. CONCLUSION

Increased Personal Safety: These gadgets provide immediate protection, helping women feel more secure when
navigating public spaces or unfamiliar environments Empowerment and Confidence: Carrying a personal safety gadget
can boost confidence, allowing women to move freely and assertively, knowing they have tools to protect themselves if
needed Discreet and Portable Design: Many personal safety devices are compact and can be easily concealed or carried
in bags, pockets, or as accessories, making them convenient for everyday use.User-Friendly Operation: Most gadgets
are designed for quick activation, allowing women to respond swiftly in emergencies without the need for complex
maneuvers or training. Non-Lethal Protection: Many personal safety tools, such as alarms and pepper spray, provide
effective but non-lethal means of defense, minimizing the risk of severe harm to both the user and the attacker
Technological Features: Many modern gadgets come with additional functionalities, such as GPS tracking, emergency
alerts, and smartphone integration, enhancing safety and connectivity.Cultural Deterrent: The visibility of personal
safety gadgets can deter potential attackers, as they signal that the user is prepared to defend themselves. Affordable
and Accessible: Personal safety gadgets are often more affordable than self-defense classes or professional security
measures, making them accessible to a wide range of women. Encouragement of Community Awareness: The use of
personal safety gadgets promotes a culture of vigilance and awareness among women, encouraging discussions around
safety and personal security. Customizable Options: Women can choose gadgets that suit their individual lifestyles and
preferences, whether it’s a keychain alarm, personal alarm app, or wearable safety device. By providing practical
solutions tailored to the unique safety concerns faced by women, personal safety gadgets play a crucial role in
enhancing their security and overall well-being.
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ABSTRACT: In today’s world, streetlights are very much required in populated regions. Due to busy lifestyle of
humans, switching operations on streetlights are not carried out on time, and a huge amount of electricity is being
wasted. In the present system it is observed that streetlights are not turned OFF even when there is ample amount of
light after sun rise and are turned ON even before sunset. Even in timer based street light control systems, the ON and
OFF time differ noticeably during sunny and rainy days. To overcome these problems, an automatic streetlight
controller is to be designed .Keywords - Light Dependent Resistor (LDR), Street Light, Micro controller, Illumination.

I. INTRODUCTION

The idea of designing a new system for the streetlight that do not consume huge amount of electricity and illuminate
large areas with the highest intensity of light is concerning each engineer working in this field. Providing street lighting
is one of the most important and expensive responsibilities of a city.Lighting can account for 10— 38% of the total
energy bill in typical cities worldwide. Street lighting is a particularly critical concern for public authorities in
developing countries because of its strategic importance for economic and social stability.Inefficient lighting wastes
significant financial resources every-year, and poor lighting creates unsafe conditions. Energy efficient technologies
and design mechanism can reduce cost of the street lighting drastically.

Manual control is prone to errors and leads to energy wastage's and manually dimming during mid night is
impracticable.Also, dynamically tracking the light level is manually impracticable. The current trend is the introduction
of automation and remote management solutions to control street lighting. The present street lightning framework have
many problems which needs to be worked upon. The Problem with the present framework is that it requires human
intervention to make system to operate. In Bad weather condition, the timing of street light ON/OFF differ discernibly
which is one of the main problems of the present street lights systems. Due to human intervention sometimes street
lights are ON most of the day without any purpose because these are manually operable and this cause huge amount of
power loss meaninglessly. With the wide acceptability of energy conserving and sustaining technologies like light
emitting diode (LED) lights and quick response system, dependable working, and power saving street lighting system
getting into reality. The reason for this is to showcase the Smart automated Street Lighting System. The only aim of
this research paper is to describe an automated lighting framework which focuses on the energy saving and reducing
human intervention, and also to construct a smart street lighting system with sensors and controllers, to outline an
automated lighting system with particular methodology plan, which makes the system more user friendly and that
requires less involvement less involvement of manpower.

II. LITERATURE SURVE
Lighting can account for 10-38% of the total energy bill in typical cities worldwide [1]. Street lighting is a particularly
critical concern for public authorities in developing countries because of its strategic importance for economic and
social stability. Inefficient lighting wastes significant financial resources each year, and poor lighting creates unsafe

conditions. Energy efficient technologies and design can cut street lighting costs dramatically (often by 25-60%).

The main consideration in the present field technologies are Automation, Power consumption and cost effectiveness.
Automation is intended to reduce man power with the help of intelligent systems. Power saving is the main
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consideration forever as the sources of the power are getting diminished due to various reasons. The busy lifestyle of
humans has led to untimely switching of street lights. As a result lot of power is being wasted. The advanced
development in embedded system has set a platform for designing energy efficient systems. Electrical Power wastage
can be reduced by using two light dependent resistors as light sensing devices or light sensors to indicate day or night
time. A photoelectric sensor has been used to detect the movement of humans and vehicles on the streets [2].

However in this era advancement in Embedded systems, Automatic street light controlling can be achieved using
microcontrollers and light dependent resistors [3-4]. The supply to the control unit and to light the street light is being
achieved by the implementation of solar panels. Again the LDRs are used to differentiate between day and night light.
The discrete analog signals sensed by LDR due to variation in its resistance are converted to digital signals. The
Microcontroller is programmed in such a way that during morning and evening as the intensity changes according to
which street light intensity is programmed with five intensity levels. This system is basically street light intensity
control as well as switching control. A lot more amount of power is conserved as the power is conserved as the power
utilization depends on the light in the streets.

As the intensity of Light fall below 10 lux during night time [5] open circuit voltage reaches a certain value and the
controller senses the voltage value and the switching operation is carried out and the streetlight glows

III. METHODOLOGY

Methodology for objectivel:

eLiterature survey will be made to understand the existing street light control systems and their limitations.
Methodology for objective2:

*The control unit will be designed according to the specifications.

*The designed control circuit will be simulated using MULTISIM and its characteristics will be observed.
*The design will be refined to get the desired characteristics and retested using MULTISIM.

Methodology for objective3:

*The finalized design of control circuit will be fabricated after choosing appropriate components.
Methodology for objectived:

*The fabricated control circuit functioning will be observed and recorded.

*The advantages of new design of control circuit will be validated against the performance of existing systems.

IV. EXPERIMENTAL RESULTS

This project basically emphasizes on developing a cost efficient and highly reliable automatic streetlight control
system. The main drawback of my present conventional switching and timer switching system is wastage of power.
Here the prime concern is to design and fabricate a highly reliable automatic streetlight controller.

ATmega8 microcontroller is the brain of the entire controlling circuit. The control circuit requires 5V DC to operate
which is obtained from the rectifier circuit which also includes a step-down transformerand a voltage regulator. The
light dependent resistor used as a light sensing device senses light intensity and sends analog signals to the
microcontroller. The timer concept is employed along with light dependent resistor. The real time, ON time and OFF
time settings is done using the four button keyboard and liquid crystal display. A tolerance of one hour is provided for
the efficient operation of the streetlight.

In order to turn ON/OFF the streetlight, two conditions have to be satisfied. One of the condition is light intensity
sensing of the light dependent resistor and the other being the timers in the microcontroller. Once both of these
conditions are satisfied the microcontroller generate control signals to energize and de-energize the relay for the
streetlight to turn ON and turn OFF.

The Analog signals from the LDR are processed in Analog to digital converter (ADC) of the ATmega8
Microcontroller. The real time and On/Off time isset, A tolerance of one hour is pre-set using codes written in C
language and the program is dumped into the microcontroller. The operation of Relay witch is controlled by the
ATmega8 Microcontroller.
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V. CONCLUSION

This paper aims to find the solution of power consumption and manual working of the current system. As we have
aimed this project is working as expected in both forms i.e in university roads and in streets. This system overcomes the
drawback of current system of manual operation. This system automatically works according to the ultrasonic sensor
values detectedfromhe surroundings. Also, the light remains OFF or in Dim state as long as the motion is not detected.
Once the motion is detected the lights comes to ON or bright state. This system is solely made for using in a wide scale
project. Also, it is very cheap.This research paper explains the construction of Automated street light system with its
working via flow diagram and circuit diagram. Circuit works properly and make lights to be in ON/OFF state. LDR and
ultrasonic sensor are the two main components of the circuit design. If the components work properly and proper
criteria for these components are met than the system works properly and produce desired result. With help of micro
controller command, the lights glow when it is dark and vehicle passes by.
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Also, the microcontroller uses the embedded C code which is extremely fast language. The former system code is also
optimized according to our system design and to meet the system requirements. The LDR sense visible light. The
ultrasonic sensor as it senses till 11 meters of distance. So, this make system more reliable.
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ABSTRACT: Renewable energy is a kind of energy that is obtained through different resources such as sunlight, wind
energy, tides, geothermal etc. It provides clean energy that comes from natural sources which can be replenished
continuously. The utilization of more amount of renewable energy will lower the prices of and demand for fossil fuels.
Solar photovoltaic energy is predominantly used for many applications like heating, cooking and power generation.
Recent inventions helped in developing vehicles that are driven by solar energy. In this paper, the design and
development of a solar charging system for electric vehicles using a charge controller is discussed. Implementation of
the proposed system will reduce the electricity cost and charging and discharging losses. Also, the proposed solar
charging system will be one of the initiatives taken to achieve Green campus. This paper will demonstrate the system
design and performance analysis of a solar-charged electrical vehicle system.

KEY WORDS: Green energy, Renewable energy ,Solar photovoltaic, Solar vehicle .
I. INTRODUCTION

The demand for energy is increasing due to the increase in population and the economic conditions of many countries.
Recent research works reported that fossil fuels have limita- tions such as global warming, limited resources and
economical issues. The energy crisis is expected in the near future and the utilization of renewable energy is to be
explored to the maximum possible extent to overcome the problems that arise out from fossil fuels. Many researchers
suggested the use of renewable energies considering many environmental aspects. Renewable energy such as solar
energy can be an effective alternative in terms of its availability, cost-effectiveness and environmental friendliness.

II. LITERATURE SURVEY

A novel bi-directional battery charger for PHEV/EV with a photovoltaic generation system was proposed and the
operation algorithm of the battery charger system was studied (Choe et al. 2010). The Charging Stations (CSS) of
Electric Vehicles (EVs) and their coordination at the substation level were presented by Fuzzy Logic Controllers
(FLCs) at the substation and the CS level (Singh et al. 2013). The design of a power-electronic-assisted On-circuit tap
changer (OLTC) was proposed for grid voltage regulation (Chandra Mouli et al. 2015).

The combination of electric vehicles (EVs) and photovoltaic generation (PV) was developed and their performance was
studied. In the model, a linear optimization model is used to assess its impact on the energy system (Fattori et al. 2014).
The design criteria, setting up, control strategies and experimental tests applicable for a power configuration of DC
micro-grid for rapid charging of full electric and plug in hybrid vehicles. The proposed charging architecture is derived
from an analysis comparing the main characteristics of well-known architectures. The study of the proposed power
conversion architecture is focused on the evaluation of charging/discharging power, efficiency, energy flux
management and its impact on the main grid. In addition, proper control strategies are evaluated and implemented,
allowing the proposed architecture to follow the required operations. The operation of electric vehicles using renewable
energy systems is an environmentally friendly technology (Capasso et al. 2015). A smart charging station was
developed for Plug-in Hybrid Electric Vehicles (PHEVs) based on DC link voltage sensing (Goli et al. 2014).
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Electric vehicles require electricity for charging the batteries. This involves the increment of operational costs hence
replacing this system with solar energy would nullify the high operational costs. So in order to convert the normal
electric vehicles into hybrid electric vehicles, some solar panels and a specialised charge controller is necessary. Solar
panels help in trapping and converting the solar energy into electrical energy while the charge controller regulates and
selects the source for charging Solar charging for electrical vehicles is a basic and viable application of using solar
energy to achieve sustainable energy development. The solar charging is based on the utilization of solar PV panels for
converting solar energy to DC voltage. The DC voltage can be stored in the battery bank by a charge controller.

IV. EXPERIMENTAL RESULTS

Charging station for Indian experimental results on solar charging for electric vehicles (EVs) have shown promising
advancements. Here are a couple of key findings:

1.

Increased Self-Production Ratio: A study conducted at the CEA Cadarache research center demonstrated that it is
technically feasible to increase the self-production ratio of solar energy used for EV charging by up to 60
percentage points. This means a significant portion of the energy used to charge EVs can come directly from solar
power, reducing reliance on the grid.

Reduction in CO2 Emissions: Another study focused on designing a solar-powered EV cities found that an off-grid
8.1 kWp system with two days of battery autonomy could charge around 414 vehicles annually. This setup could
reduce annual CO2 emissions by approximately 7950 kg, contributing to a more sustainable environment.

Present charging system

Hybrid charging system

SOALR PANELS

CHARGE CONTROLLER

SEB SEB
(STATE ELECTRIC BOARD) (STATE ELECTRIC BOARD)
DC CHARGING SYSTEM bC CHARG@ SYSTEM
BATTERIES BATTERIES
MOTOR MOTOR
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V. FINDING OF THIS REPORT

1. Solar Power + Electric vehicle charging :

This report discuss the key finding of a project that analysed data from solar +Ev pilot and demonstration projects
The report highlight the mismatch between peak solar production and peak EV charging , and how managed charging
can help breach this gap

2.Solar car

This report illustrates how a solar a car is designed to receive charge from solar panels ,store it in a battery pack ,and
use it to run a DC motor .the report also covers the mechanical construction of the chassis and the wiring of the
electrical system

3.Electric solar vehicle
This report describes the solar powered vehicle with individual solar cells mounted to the roof top

VI. CONCLUSION AND FUTURE SCOPE

The development of the Solar Charging system for electrical vehicles project comprised of various disciplines like
electrical, electronics, and mechanical engineering technologies. This paper attempted to provide a framework for the
design and development of a solar charging system which would provide an opportunity for the students to learn t he
theoretical aspects and hands-on experience of utilizing solar energy. The proposed solar charging system will be one
of the initiatives taken to achieve a Green campus. The design considerations and calculation for various components
are presented in detail. The economic analysis of the proposed system reveals that the payback period of the project is
3.5 years. It is clearly evident that the proposed solar-based vehicle charging system is better than the existing
electrical charging system both in terms of operation and economical aspects. Researchers work on this project get a
basic idea of the design and building of Solar PV systems for several useful applications such as electrical vehicle
system.

Based on the proposed project, many new works will be developed to design an efficient system for further
applications. The performance analysis of the solar-charged vehicle system will be carried out to enhance the efficiency
of the pilot project. As a measure to reduce the carbon footprint to achieve energy sustainability, this project will be
further enhanced. In addition to this solar charging system, an effort will be made to operate all battery-operated
vehicles available on the campus to utilize solar energy by establishing more charging stations. This initiative will
encourage energy sustainability on campus and inspire the various stakeholders such as students, faculty and staff to
use public transportation and electric vehicles that are charged by solar energy.
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ABSTRACT: Recent trend is development of Smart homes all around the world. Home automation has become very
affordable and many people, industries has started to automate daily routines like light, fans, setting the temperature
etc. The main objective of the project is to build a Gas Leakage Detector using LPG Gas sensor. Liquefied Petroleum
Gas (LPG) is a main source of fuel, especially in urban areas because it is clean compared to firewood and charcoal.
Gas leakage is a major problem in the industrial sector, residential premises, etc. Nowadays, home security has become
a major issue because of increasing gas leakage. Gas leakage is a source of great anxiety with ateliers, residential areas
and vehicles like Compressed Natural Gas (CNG), buses, and cars which are run on gas power. One of the preventive
methods to stop accidents associated with the gas leakage is to install a gas leakage detection kit at vulnerable places.
The aim of this paper is to propose and discuss a design of a gas leakage detection system that can automatically detect,
alert and control gas leakage. This proposed system also includes an alerting system for the users. The system is based
on a sensor that easily detects a gas leakage.

KEYWORDS: LPG (liquefied petroleum gas); Arduino Uno; Gas Sensor MQ-2; Buzzer (alarm); LED (light); Exhaust
Fan

I. INTRODUCTION

Gas leakage is a serious problem and nowadays it is observed in many places like residences, industries, and vehicles
like Compressed Natural Gas (CNG), buses, cars, etc. It is noticed that due to gas leakage, dangerous accidents occur.
The Liquefied petroleum gas (LPQG), or propane, is a flammable mixture of hydrocarbon gases used as fuel in many
applications like homes, hostels, industries, automobiles, and vehicles because of its desirable properties which include
high calorific value, less smoke, less soot, and meagre harm to the environment. Liquid petroleum gas (LPG) is highly
inflammable and can burn even at some distance from the source of leakage. This energy source is primarily composed
of propane and butane which are highly flammable chemical compounds. These gases can catch fire easily. In homes,
LPG is used mainly for cooking purposes. When a leak occurs, the leaked gases may lead to an explosion. Gas leakage
leads to various accidents resulting in both material loss and human injuries. Home fires have been occurring frequently
and the threat to human lives and properties has been growing in recent years. The risks of explosion, fire, suffocation
are based on their physical properties such toxicity, flammability, etc. The number of deaths due to the explosion of gas
cylinders has been increasing in recent years. The Bhopal gas tragedy is an example of accidents due to gas leakage.
The reason for such explosions is due to substandard cylinders, old valves, no regular checking of gas cylinders, worn
out regulators and a lack of awareness of handling gas cylinders. Therefore, the gas leakage should be detected and
controlled to protect people from danger. An odorant such as ethane thiol is added to LPG, so that leaks can be detected
easily by most people. However, some people who have a reduced sense of smell may not be able to rely upon this
inherent safety mechanism. A gas leakage detector becomes vital and helps to protect people from the dangers of gas
leakage There are different gas detection techniques used. In this paper a low-cost advanced sensor-based gas leakage
detector, alert and control system is proposed and discussed. The system is very efficient, user friendly, portable, small
in size and cost effective.

II. LITERATURE SURVEY

The device which is used to detect the gas is already present in the market which is widely used in many places like
industries where there is plenty of chances of the explosion which may lead to massive destruction and the lose of man
power; in homes, where the LPG gas used most widely in our daily necessity where it can detect the leakage of LPG
gas; in cars, where most of the vehicles contains the cylinder and many more places.

Dr. Walter Snelling was the first to introduce LPG gas in 1910. It's a blend of butane and commercial propane. It is
very combustible, and numerous accidents occur as a result of LPG leaks. As a result, it is necessary to identify and
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prevent gas leakage. Gas Detectors can be classified in a variety of ways. They're divided into categories based on the
type of gas they detect, the technologies that power the sensor's output, and the components that impact the sensor's
operation (semiconductors, oxidation, catalytic, photoionization, infrared, etc.).

In our daily lives, we utilize a variety of gadgets for various purposes, and the majority of them have the ability to emit
any type of gas or chemical when in operation in the air. In many scenarios, it is difficult for human to keep an eye on
the levels of the concentration of the leaked gas or to detect whether there is leakage of gas or not. If there is any
leakage in gas when there is no one around, it may cause explosion when there is even a spark or the surrounding will
have the harmful gas which may lead to suffocation and will lead to have health issues in breathing. There are many
application for detection and monitoring of the leakage of gas, but still the researchers will make the efforts in making
the advanced application where the cost of the application will be lesser. Authors proposed system defines that
detection and monitoring of the LPG gas is sensed using MQ — 2 sensors. In the system, when the leakage of gas is
detected the buzzer will be on.

III. METHODOLOGY

In this paper, semiconductor sensors are used to detect LPG gas. An MQ2 semiconductor sensor is used. Sensitive
material of the MQ-2 gas sensor is SnO2, which has lower conductivity in clean air. When the target combustible gas
exists, the sensor conductivity increases along with the rising gas concentration. The MQ2 gas sensor has a high
sensitivity to Propane, smoke and LPG, and response to Natural gas. The sensor could be used to detect different
combustible gasses, especially Methane; it has a low-cost and is suitable for different applications. The MQ-2 can
detect gas concentrations anywhere from 300 to 10,000 ppm. The sensor’s output is an analogy resistance. Figure
shows the block diagram of the gas leakage detection and alert system. This system is based on the Arduino UNO R3
and MQ-2 gas sensor. When the sensor detects gas in the atmosphere, it will give digital output 1 and if gas in not
detected the sensor will give digital output 0. Arduino will receive the sensor output as digital input. If the sensor
output is high, then the buzzer will start tuning. If the sensor output is low then buzzer will not be tuning. The buzzer
most commonly consists of a number of switches or sensors connected to control unit that determines which button was
pushed or whether a present time has lapsed, and usually illuminates a light on the appreciate button or control panel,
and sounds a warning in the form of a continuous or intermittent buzzing or beeping sound. For the design of a sensor-
based gas leakage detector and alarm system the following hardware components are required. The device is portable,
light weight, user friendly and efficient with multi-functional features. In Figure below, some important components
that are needed to design the gas leakage detector system are presented.

Arduino Uno MQ-2 Gas sensor Buzzer Exhaust Fan

Relay Module LED Light Battery Switch
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IV. CONCLUSION

The design of a sensor-based automatic gas leakage detector with an alert and control system has been proposed and
discussed in this paper. This is a low-cost, low power, lightweight, portable, safe, user friendly, efficient, multi featured
and simple system device for detecting gas. Gas leakage detection will not only provide us with significance in the
health department but it will also lead to raise our economy, because when gas leaks it not only contaminates the
atmosphere but also wastage of gases will hurt our economy. In the open literatures it is noticed that much work has not
been done for a smart gas detection system. In future, more advanced features will be integrated with this system which
will provide users with more safety and relaxation. The proliferation of handheld devices has led to developments in the
field of smart gas sensors, which has considerably widened their scope of application. The need for ensuring safety in
workplaces is expected to be the key driving force for the market over the coming years.

V. SCOPE OF THE PROJECT

A gas detector is a device that detects the presence of gases in an area, often as part of a safety system. A gas detector
can sound an alarm to operators in the area where the leak is occurring, giving them the opportunity to leave. This type
of device is important because there are many gases that can be harmful to organic life, such as humans or animals. Gas
detectors can be used to detect combustible, flammable and toxic gases, and oxygen depletion. This type of device is
used widely in industry and can be found in locations, such as on oil rigs, to monitor manufacturing processes and
emerging technologies such as photovoltaic. They may be used in firefighting. In this work whenever the gas is leaked
it is sensed by the sensor and it sends signal through the processor to buzzer .The ppm can be seen in the lcd display
.when ever the gas leakage reaches the ppm of 100 it will send signal to the buzzer and the buzzer will ring.
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CODE:
#define sensorDigital A0
#define relay 9
#define buzzer 8 #define sensorAnalog Al void setup() { pinMode(sensorDigital, INPUT); pinMode(relay,
OUTPUT); pinMode(buzzer, OUTPUT);
Serial.begin(9600);
} void loop() {
bool digital = digitalRead(sensorDigital); int
analog = analogRead(sensorAnalog);
Serial.print(" Analog value : ");
Serial.print(analog);
Serial.print("t");
Serial.print("Digital value :");
Serial.println(digital); if
(digital == 0) { digitalWrite(relay, LOW); digitalWrite(buzzer, HIGH); delay(5000);
digital Write(relay, HIGH); digitalWrite(buzzer, LOW);
} else { digitalWrite(relay, HIGH); digitalWrite(buzzer, LOW);

i
}

W

(9,1

10.

11.
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ABSTRACT: Radar technology has been a cornerstone of numerous applications, from aviation to meteorology,
offering invaluable capabilities for object detection and tracking. Traditional radar systems, while powerful, often come
with significant costs and complexities, limiting their accessibility in various fields. In response to these limitations,
this research endeavors to design and implement a radar system using Arduino microcontrollers and ultrasonic sensors.
This innovative approach leverages the flexibility and affordability of the Arduino platform and the distance
measurement precision of ultrasonic sensors to create a radar-like system. The research encompasses the development
of the hardware, data acquisition, signal processing, and real-time visualization, providing an accessible and cost-
effective alternative for radar-based applications. The study explores the integration of Arduino technology and
ultrasonic sensors into radar systems, with a focus on simplicity, affordability, and practicality. By bridging the gap
between traditional radar systems and DIY electronics, this research aims to democratize radar technology and open
doors for applications in robotics, smart cities, industrial automation, and education. The findings presented here offer
new perspectives on radar system design and underscore the potential for radar innovation in emerging fields..

KEYWORDS: Arduino, Ultrasonic sensor, Servo motor, Simulation
I. INTRODUCTION

Radar technology, widely used for applications in aviation, meteorology, and defense, provides invaluable capabilities
for detecting and tracking objects. However, traditional radar systems are often expensive and complex, limiting their
accessibility for smaller-scale projects and educational purposes. This project aims to design and implement a cost-
effective radar system using Arduino microcontrollers and an ultrasonic sensor to simulate the basic functionalities
of a radar. By leveraging the versatility of Arduino and the precision of ultrasonic distance measurement, this system
provides a simplified yet functional alternative to traditional radar setups.

The system uses an Arduino Uno R3 microcontroller to control the radar’s operation. The HC-SR04 ultrasonic
sensor is used to measure the distance to objects by emitting sound waves and calculating the time it takes for the
waves to reflect back. A Micro Servo 9G motor is employed to enable the ultrasonic sensor to rotate and scan its
surroundings, providing a 180° field of view. This design not only simplifies the hardware but also makes it affordable
and accessible for educational and practical applications. The data acquired by the sensor is transmitted in real-time to a
computer interface, where the Processing IDE visualizes the radar system’s scan, showing the detected objects and
their distances.

This project demonstrates the feasibility of creating a radar-like system with affordable components, offering potential
applications in robotics, smart cities, and proximity sensing. It bridges the gap between traditional radar technology
and DIY electronics, making radar systems more accessible for both educational and practical purposes. The findings
from this research provide a foundation for further exploration and innovation in radar-based technologies

II. LITERATURE SURVEY

1: “Arduino-Based RADAR System”
Author: Anuj Dutt

Findings:
e Developed a cost-effective RADAR system using Arduino UNO, ultrasonic sensors, and servo motors for obstacle
detection.
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o Integrated LEDs and buzzers for real-time visual and auditory feedback, with visualization achieved using
Processing 2.0 software.

Limitations:

e Limited range and accuracy due to reliance on ultrasonic sensors.

e Significant challenges in custom Arduino board creation and communication setup.

e Prototype scalability is constrained for advanced applications like high-speed or long-range detection.

2: “Radar System Using Arduino”

Authors: Prof. D.A. Ghoghre, Ahire Dhanshri, Ahire Priyanka

Findings:

e  Successfully integrated ultrasonic sensors, servo motors, and Arduino for detecting objects within a 3-meter range.
e Visualized the detected object’s range and angle on a PC using graphical output.

e  Buzzer integration provided audible feedback for object detection.

Limitations:

e Limited detection range (3 meters).

e  Dependent on ultrasonic sensor accuracy, which can be affected by environmental factors.

e Scalability to advanced applications like high-speed object tracking or long-range detection is restricted.

3: “RADAR System Using Arduino and Ultrasonic Sensor”

Authors: Shreyes Mehta, Shashank Tiwari, S. Senthil Murugan

Findings:

e Developed a cost-effective radar capable of detecting objects and measuring distance and position using HC-SR04
ultrasonic sensors.

e Integrated a GUI developed in Java for simulation and visualization.

Limitations:
e  Detection range limited to the specifications of the HC-SR04 sensor (240 cm).
e Performance may vary due to environmental conditions like temperature affecting ultrasonic wave travel

III. METHODOLOGY

This section outlines the methodology employed in the development of an Arduino-based RADAR system using an
ultrasonic sensor and a servo motor. The system's design incorporates hardware components for object detection and
distance measurement, as well as software for data processing and control.

1. Hardware Setup

The core of the RADAR system is the Arduino Uno R3 microcontroller, which is responsible for controlling all
components and processing the data. The Arduino Uno, based on the ATmega328 microcontroller, offers 14 digital I/O
pins and 6 analog inputs, making it ideal for interfacing with the HC-SR04 ultrasonic sensor and Micro Servo 9G
motor. The Arduino board is powered via a USB connection to a computer or through an external power supply.

The HC-SR04 Ultrasonic Distance Sensor is used to measure the distance to objects. This sensor emits ultrasonic
waves through its transmitter, which are reflected back by objects in its path. The time taken for the echo to return is
measured, and the distance is calculated based on the speed of sound. The Servo motor is utilized to rotate the
ultrasonic sensor at different angles, enabling it to scan the surrounding environment and detect objects at various
positions.

2. Sensor Operation

The HC-SRO04 ultrasonic sensor operates using sonar technology. It sends out high-frequency sound waves, and when
these waves encounter an object, they reflect back toward the sensor. The Echo pin of the sensor receives the reflected
waves, and the Trigger pin initiates the emission of sound pulses. The time difference between sending and receiving
the signal is calculated by the Arduino, which then uses the following formula to determine the distance:

Distance= (DurationxSpeed of Sound2)\text{Distance} = \left( \frac {\text{Duration} \times \text{Speed of Sound}} {2}
\right)Distance=(2DurationxSpeed of Sound)
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In addition, the Micro Servo 9G motor rotates the ultrasonic sensor at adjustable angles, such as from 15° to 165°,
allowing the sensor to scan a wider area for object detection.

3. Control and Processing

The Arduino Uno manages the operation of the ultrasonic sensor and servo motor through a custom program written in
the Arduino IDE. The program controls the servo motor’s movement and reads the ultrasonic sensor's output to
calculate the distance to any detected objects. The sensor performs these measurements continuously as the servo
rotates, thus enabling the system to scan and detect objects at various angles.

The Arduino code processes the sensor data and either displays it in real-time on a serial monitor or sends it to a
connected graphical user interface (GUI).

Radar System

Ultrasonic Sensor

Hc-SR04
Red Wire is Positive

Black Wire is Negative

Servo Motor
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IV. CONCLUSION

In this project, an Arduino-based RADAR system utilizing an ultrasonic sensor and a servo motor was developed to
detect objects and measure their distance. The system employs the HC-SR04 ultrasonic sensor to emit sound waves,
which are reflected by objects, and the servo motor enables the sensor to scan a wide area for object detection. The
Arduino Uno R3 microcontroller controls the components and processes the data, providing real-time distance
measurements. This system demonstrates a cost-effective and efficient solution for object detection, with potential
applications in robotics, obstacle avoidance, and security systems. The integration of a graphical user interface (GUI)
further enhances the user experience by visually representing the scanned environment.

SCOPE OF THE PROJECT

The scope of this project lies in creating a low-cost and versatile RADAR system suitable for basic object detection and
distance measurement. While the system is primarily designed for short-range applications, its principles can be
extended to more advanced systems with improvements in sensor technology and range. Future work can focus on
integrating more sophisticated sensors, such as LIDAR or infrared, to increase detection range and accuracy.
Additionally, the system can be adapted for mobile applications, including robotics, autonomous vehicles, and security
systems, where real-time object detection is crucial. With further development, this project has the potential to
contribute to various fields such as navigation, surveillance, and automation.
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ABSTRACT: Women'’s safety has become a critical concern in today’s world, with increasing incidents of harassment
and violence. To address this issue, we propose a women safety tool, a comprehensive device or application designed to
ensure security and provide immediate assistance during emergencies.

KEYWORDS: Miniature shock device , utility knife blade , emergency alarm.
L. INTRODUCTION

Ensuring the safety of women has become a paramount concern in today's society, as incidents of harassment and
violence continue to rise. Despite advancements in technology, there is a pressing need for accessible and effective
safety solutions that can empower women to protect themselves and seek help during emergencies.This project focuses
on developing a women safety tool, designed as a portable, user-friendly device that offers immediate assistance in
critical situations. The tool integrates innovative features such as safety blades , pepper spray and a low-intensity shock
mechanism for self-defense, ensuring both proactive and reactive measures for safety. By pressing a button, the user
can send distress signals to predefined contacts with their location, or deter an assailant using a harmless yet effective
electric shock.The device aims to bridge the gap between technology and personal safety, making it a reliable
companion for women in public and private spaces. Through this project, we seek to highlight how innovation can be
harnessed to promote security and independence while addressing one of society's most significant challenges.

II. LITERATURE SURVEY

Several devices and applications have been developed to enhance women's safety. These include:Wearable Safety
Devices: Gadgets like pendants, bracelets, and smart rings with built-in GPS tracking and SOS functionality. For
example, the Nimb Ring offers a discreet panic button for emergencies.Mobile Applications: Apps such as bSafe,
Shake2Safety, and MySafetipin provide features like location tracking, fake calls, and emergency contacts. However,
reliance on smartphone accessibility during emergencies limits their utility in certain situations.

Tasers and Pepper Sprays: Commonly used self-defense tools that are effective but often restricted by laws and
regulations in many .GPS and IoT Integration: GPS technology is widely used in safety tools to track and share location
data. Integration with IoT (Internet of Things) has enabled advanced features like real-time monitoring and geofencing.

Voice and Gesture Activation: Research has highlighted the need for hands-free activation, such as voice commands or
gesture recognition, to ensure usability during high-stress situations.Electric Shock Mechanisms: Low-voltage electric
shock devices have been studied for their potential to deter attackers without causing significant harm. Such
mechanisms can be integrated into wearable devices for ease of use.

1. METHODOLOGY
A methodology survey explains how women safety tools are developed and the techniques used to make them
effective. The process begins with understanding the problems women face in unsafe situations, like difficulty in

getting immediate help or defending themselves. Once the problem is identified, developers decide on the key features
the tool should have, such as sending SOS alerts, tracking location through GPS, or providing self-defense options like
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a small electric shock or loud alarm.The next step is designing a model of the device or app. This prototype is tested in
different scenarios to ensure it works as intended. For example, a wearable safety device like a bracelet might be tested
to check how quickly it can send an alert when the button is pressed. Similarly, tools paired with mobile apps are
checked for their ability to share location and send distress messages, even in areas with weak internet
signals.Technologies like GPS, wireless communication, and low-voltage circuits are commonly used. Safety is a big
priority during development, especially for features like the electric shock mechanism, which must be strong enough to
deter an attacker but not harmful to the user. Once the tool is built, it is tested by real users, and their feedback is
collected to improve its design and make it more user-friendly.

IV. EXPERIMENTAL RESULTS

In the case of devices with a shock mechanism, experiments would test if the low-voltage shock is enough to deter an
attacker without causing harm. Researchers would check how long the shock lasts, how effective it is in stopping an
attack, and whether it is safe for t r safety the current and voltage used in these devices are kept at very low levels to
ensure they are harmless but still effective in emergency situations.Additionally, mobile apps that accompany the
device would be tested to see if they work well with the tool. The app would need to send location details and SOS
messages instantly when triggered, even when the internet connection is weak. Tests would also be done to see how
well the app handles various emergency situations and if it provides features like fake calls or audio recording during a
threat.Overall, the experimental results would show how quickly and reliably the tool helps users in an emergency, how
safe it is to use, and how well it works in various environments. These results are important to ensure the tool can be
trusted to protect women when they need .

V. CONCLUSION

In conclusion, the development of a women safety tool, incorporating features like a shock mechanism and a mobile
app with real-time location tracking, is an essential step toward addressing the growing concerns of women's safety.
The experimental results show that when designed with safety, reliability, and user-friendliness in mind, such tools can
offer effective protection in emergencies. The shock mechanism, with low voltage and current, provides a non-lethal
deterrent to attackers, while the mobile app ensures that help can be reached quickly, even in areas with weak
connectivity.

By integrating multiple safety features into one device, the tool empowers women to feel more secure and confident in

any environment. The research and development process has demonstrated the importance of combining innovative
technology with practical solutions to create a device that is both safe and efficient. Ultimately, this project underscores
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the potential of technology to make a meaningful impact on women's safety, providing them with a reliable tool for
protection when they need it the most.
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responses, and self-defense technologies in journals like IEEE Xplore, SpringerLink, or ScienceDirect.

2. Books on Personal Safety and Technology: Books on self-defense technologies or wearable electronics can provide
useful insights.
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research (e.g., Gartner, Forrester Research) may have studies on personal safety solutions and technological
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articles about new products in women's safety tools, including wearables and mobile app integration.

5. Patent Databases: Patent databases (like Google Patents) may have detailed information on existing technologies,
such as electric shock mechanisms and safety tools.
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ABSTRACT: Solar Automotive is leading the charge in revolutionizing the transportation sector by integrating
cutting-edge renewable energy technology into vehicle design. Our goal is to reduce the automobile industry's reliance
on fossil fuels, such as coal, petrol, and diesel, which are major contributors to environmental pollution and climate
change. By harnessing solar energy, we are creating vehicles that are not only efficient but also eco-friendly,
contributing to a cleaner, more sustainable future. Our innovative solar-powered vehicles promise to reduce carbon
emissions, lower fuel costs, and decrease dependence on non-renewable resources. With advancements in solar panel
technology and energy storage systems, our vehicles can capture and store energy from the sun, enabling longer driving
ranges and reduced environmental impact. This transformation is set to make transportation more accessible and
sustainable for everyone. Our project seeks to accelerate the shift towards a zero-emissions future, fostering a cleaner
planet for generations to come.

KEYWORDS: Solar Powered EVs, Solar Powered Charging Stations, Sustainable Transportation, Photovoltaic
Technology, Renewable Energy.

I. INTRODUCTION

Solar Automotive is a model,that will redefine the auto-mobile industry.Instead of creating “Solar Powered Cars”,In
this model we are trying to build a “Solar EV Car”Which will run on both solar energy and Electricity. In the era of
EVs we are focusing more on creating electric vehicles but we are neglecting the fact that the electricity is produced by
burning Fossil Fuels. According to the latest data available on web, the 75% Electricity in India is produced by Burning
Coal and remaining 20-30% is produced by Renewable energy sources. To tackle this problem we are introducing a
hybrid model. All the upcoming EVs will be introduced with solar panel installed. The biggest step is to make all the
charging stations in India Solar powered, As of January 2024 Electric vehicles in India have consumed around 358.581
million Units. To execute this model we have chosen PPP model i.e Public Private Partnership. To setup these solar EV
charging stations we need assistance from government, we will introduce the solar EV charging station to every Petrol
Pump Vendor which will be cost efficient for Vendors and Consumers too.

Figure 1. Total primary energy consumption in India by fuel type, 2020
hydropower 2%

biomass and
waste 21%

nuclear 1% h

natural gas
6%

non-hydro
renewables 1%

e’ i a , Data source: International Energy Agency, World Energy Outlook 2021

Note: Total may not equal 100% because of independent rounding.
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II. LITERATURE SURVEY

The first model solar car invented was a tiny 15-inch vehicle created by General Motors employee, William G. Cobb.
Designated the Sunmobile he displayed it in 1955 at the Chicago, Powerama convention. It was made up of 12
selenium photovoltaic cells and a small electric motor. In 1962 the International Rectifier Company added a solar panel
to a 1912 Baker Electric, and unveiled the first solar car that could carry passengers. The Concept of Solar Powered EV
car was first introduced by Aptera Motors. It is a US based company doing great work in the Solar Automotive. They
made the first commercially sold Solar EV Car named Aptera. The Aerodynamic shape of the vehicle makes it very
efficient. The top speed of the vehicle is 101 miles, The range of this vehicle is 1600km,The weight of the body is
816kg.

III. METHODOLOGY

A solar automotive system integrates photovoltaic technology into vehicles to harness solar energy for powering
essential functions. In the automobile industry, this innovation enhances sustainability by reducing reliance on fossil
fuels and lowering emissions. Solar panels convert sunlight into electricity, which is stored in batteries to support
auxiliary systems or drive electric motors. This technology is ideal for hybrid and electric vehicles, offering improved
energy efficiency and reducing operational costs. While promising, widespread adoption requires advancements in
panel efficiency, energy storage, and scalability for diverse applications.

IV.EXPERIMENTAL RESULTS

The image shown below is an experimental prototype of a solar EV car.
Components Used: DC Motor, Photovoltaiv Solar Panel, Wires, Wheels.
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Solar EV Charging station model:
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V. CONCLUSION

We have implemented an cost-effective model which will help to make sustainable development in the field of
automotive industry. However, challenges like solar efficiency and energy storage must be overcome for widespread
adoption .As technology improves ,solar powered vehicles could play a significant role in creating cleaner, greener
transportation solutions.
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ABSTRACT: With the increasing dependence on mobile devices and the global push towards sustainable energy
solutions, solar mobile charging has emerged as a promising alternative to conventional charging methods. This paper
explores the design, development, and performance evaluation of a solar-powered mobile charging system. The study
integrates the principles of renewable energy with modern technological advancements, aiming to address the
challenges of energy scarcity, environmental degradation, and convenience for mobile users.

KEYWORDS: Solar charging, Renewable energy, Mobile charging system, Sustainable technology, Photovoltaic
panels.

L. INTRODUCTION

Mobile devices have become indispensable in modern society, driving an ever-growing demand for efficient and
portable charging solutions. Conventional charging methods often rely on non-renewable energy sources, contributing
to environmental issues and energy crises. The increasing global awareness of environmental sustainability and the
depletion of fossil fuels underscore the need for innovative alternatives. Solar mobile charging presents a viable
solution by leveraging renewable energy resources to provide on-the-go charging convenience.

As urbanization and mobile technology adoption continue to rise, there is a growing need for solutions that can cater to
users in remote and underdeveloped regions where grid electricity is either unavailable or unreliable. Solar energy,
abundant and universally accessible, offers a sustainable approach to addressing these challenges. Moreover,
advancements in photovoltaic technology have significantly improved the efficiency, affordability, and portability of
solar-powered systems, making them increasingly practical for everyday use.

This research aims to develop a portable solar charging system that not only addresses energy accessibility issues but
also contributes to reducing the carbon footprint of mobile device usage. By integrating modern engineering techniques
and sustainable practices, this study seeks to create a blueprint for future innovations in the field of renewable energy
and portable electronics.

II. LITERATURE SURVEY

Surveillance robot is the robot used for the surveillance purpose. The remote areas are watched using the surveillance
robots. A mobile robot is a machine that is basically place or mounted on a movable platform and can be with the help
of certain instructions. In today’s world a lot of fields use mobile robots. Many of the complex robots that we now see
have originated from the simpler mobile robots. This technology has increased many new applications in the industry.
The combination of mobile devices and robots are leading to new ideas in lots of fields. The mobile devices are now
being used in many of the industrial applications this is mainly because of the reason that they are portable and have a
longer battery life as compared to a laptop. Also, they have a data plan through a cell phone carrier which is convenient
as we can interact with the mobile robot once the connection is established.

Numerous studies have explored solar energy as a viable solution for portable electronic devices. Key findings include:

e Solar Photovoltaic Technology: Studies by Zhang et al. (2020) highlight advancements in photovoltaic (PV)
panel efficiency and cost-effectiveness. Their work emphasizes the potential of emerging materials like perovskite
in enhancing the energy conversion rate of solar cells.

e Portable Charging Systems: Research by Gupta and Sharma (2019) explored the importance of lightweight and
compact solar chargers for mobile devices. They proposed innovative designs using flexible PV panels to improve
portability and durability.
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e Challenges in Solar Energy Utilization: Kumar et al. (2018) discussed challenges such as inconsistent sunlight
availability, energy storage limitations, and conversion inefficiencies. Solutions like integrating energy storage
technologies and optimizing charge controllers were suggested.

This paper builds on these insights to design an optimized solar mobile charging solution, addressing identified

challenges through advanced engineering and testing.

III. METHODOLOGY

The principle of the electrical transformer is used in inductive charging. With the help of inductively coupled coils, the
electrical transformer transfers the electrical energy from one circuit to the other circuit. The varying current in the
primary winding creates magnetic flux which is also varying in nature and then magnetic field within the secondary
winding. A varying EMF (electromotive force) is then induced in the secondary coil. This phenomenon is known as
“Mutual Induction”. Several other devices which work on the principle of mutual induction are induction cookers,
electric toothbrushes etc. The disadvantage of induction is the short range that is why the receiver should be placed
close to the transmitter coil.

Hardware Requriements

Choosing high-efficiency polycrystalline PV panels due to their cost-effectiveness and durability. A lithium-ion battery

was selected for energy storage because of its high energy density and reliability. Additionally, a microcontroller-based

charge controller was designed to regulate power delivery and prevent overcharging.

o  Power Supply-Battery 12V: A 12VDC power supply is a device that supplies electrical energy to a load. In other
words, a power supply's primary purpose is converting electric current from the source into the required voltage,
frequency, and current, which powers the load.

e Solar Panel: A small panel with 5-6V output and 1-2A current rating.

e Voltage Regulator Module: A DC-DC step-down (buck) converter (e.g., LM7805 or a module like LM2596) to
maintain a steady 5V output.

e Rechargeable Battery: A lithium-ion battery (e.g., 3.7V, 18650) to store energy for use when the sun isn’t
shining.

e Battery Management Module: For charging and discharging the battery safely (e.g., TP4056 module). Diodes:
To prevent reverse current from the battery to the solar panel.

e USB Charging Port: A standard female USB port for connecting the phone

e  Wires and Connectors: For connections. Enclosure: To house the components.

e Tools: Soldering iron, multimeter, and wire cutter.
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IV. EXPERIMENTAL RESULTS

The prototype was tested under controlled and natural sunlight conditions to measure its performance metrics:

Charging Efficiency:
o The system achieved an average efficiency of 85% under optimal sunlight conditions, with a peak
efficiency of 90% during midday.
Energy Storage:
o The lithium-ion battery effectively stored energy for later use, providing a stable output for night-time
charging.
Portability:
o The lightweight design (under 500 grams) and compact dimensions (15 cm x 10 cm x 2 cm) proved
convenient for daily use and travel.
Reliability:
o Consistent charging performance was observed during a 7-hour operational window in peak sunlight. The
system maintained functionality in partially cloudy conditions with a reduced output of approximately
60%.
Environmental Impact:
o The system reduced reliance on grid electricity, saving approximately 0.5 kWh per day for an average
user, translating to a significant reduction in carbon emissions.

V. CONCLUSION

Solar mobile charging systems demonstrate significant potential to meet the growing demand for sustainable and
portable energy solutions. The prototype developed in this study achieved high efficiency, reliability, and portability,
making it a viable option for eco-conscious consumers. The integration of advanced materials and energy storage
technologies further enhanced its performance and usability. Future research should focus on:

Improving PV panel efficiency through emerging materials like perovskite.
Developing adaptive charge controllers with Al-based optimization.
Enhancing energy storage capacity to support multi-device charging.
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e Integrating smart device compatibility for user convenience.
This study underscores the transformative potential of solar technology in addressing global energy challenges, offering
a sustainable path forward for portable electronics.
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ABSTRACT: The goal of this study is to make awareness regarding the accidents and the number of life that lost in the
accidents and how we can prevent accident In order to prevent accidents resulting from over speeding of vehicles,
speed-breakers are employed. However, accidents occur regardless of presence or absence of speed-breakers. When
vehicle approaches a speed breaker at a speed greater than some threshold velocity, the risk of accident or injury is
substantial. Speed-breakers are inconspicuous in low visibility conditions, like at night or when there is fog, rain . This
problem is particularly acute in developing countries where speed-breakers don’t always accompany with warning
signs. We propose a system where vehicle will detect speed-breaker from distance with help of Ultrasonic sensor and
help the driver to warn before it may cause any accident.

KEYWORDS: Arduino , Ultrasonic sensors , Sensor based system , Vehicle safety , Speed breaker detection , Road
safety , warning system

LINTRODUCTION

Today India is the most important underdeveloped country in the world. India is the largest country in the use of
various types of vehicles. As the available resources to run these vehicles like quality of roads, and unavailability of
new technologies in vehicles are causes for accidents. The number of people who die during vehicle accidents is also
very large as compared to the other causes of death. Though there are different causes for these accidents, proper
technology of the Speed breaker detection system and technology to reduce the damage during accidents are mainly
effects on the accident rates. So today the implementation of a proper bumping system to prevent accidents and to
reduce the damage is must for vehicles. To achieve this system modification goal, we design this warning system

It is the project which has been fully equipped and designed for auto vehicles. Nowadays vehicle accidents are the
major problem. The purpose of this system is based on an intelligent electronically controlled automatic alarm system.
This system improves the response time of vehicle bumping to keep safe distance between two vehicles. . In the
detection method from a particular distance when speed breakers appears it will give you notification that speed
breakers is at particular distance. This paper is the first study investigating accident detection on basic in-car network
data. Our work is a unique and innovative study on detecting real driving accidents from the most accessible and
affordable data sources inside cars. A moving vehicle on road is considered safe if it would be capable enough to
prevent the imminent threats from its surrounding and to deal with the various situations effectively without damaging
itself. if the sensors detects a speed breaker ahead, it could alert the driver with a warning sound or visual alert on the
dashboard. Alternatively, so thre driver will slow down the vehicle to an appropriate speed to ensure a safe passage
over the speed breaker. This type of technology could be particularly useful in areas where speed breakers are not well-
marked or where they may be difficult to see due to poor lighting or other environmental factors. By using sensors to
detect speed breakers, accidents and injuries caused by drivers failing to slow down for these obstacles could be
significantly reduced.

The system consists of sensors that are installed on the road to detect the presence of speed breakers and data from the
sensors to determine if there is a speed breaker ahead. If a speed breaker is detected, the system will alert the driver and
the driver will slow down the vehicle. In recent years, the push for safe and innovative traffic calming measures has
gathered pace across the globe since speeding has been identified as the biggest single reason for road crashes and
fatalities. It's an accepted fact that drivers will make mistakes. While we educate them, take measures to streamline the
manner in which driving licence are doled out, we need to design automatic speed breaker detection and speed control
system in 4 wheeler.
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ILLITERATURE SURVEY

Apeksha S. Chavan, discussed sleep related accidents tends to be more severe, possibly because of the higher speeds
involved and because the driver is unable to take any avoiding action, or even brake, prior to the collision. When the
driver fails to change the mode of the light and at the same time when the car comes sleep related accidents tend to be
more severe, possibly because of the higher speeds involved and because the driver was unable to take any avoiding
action, or even brake, prior to the collision. Author described typical sleep related accidents as ones where the driver
runs off the road or collides with another vehicle or an object, without any sign of hard braking before the impact.
B.Praveenkumar, described about Accident due to drowsy is prevented and controlled when the vehicle is out of
control. Additionally, adding an alcohol detector in the car also helped to avoid drunk driving. The term used here for
the reorganization that the driver is drowsy is by using eye blink of the driver. Currently, one of the main factors
contributing to traffic accidents is tiredness. These incidents happened because the driver was drowsy and was not able
to operate the car when he or she woke. Drowsiness is identified by the frequency and closure of eye blinks using an
infrared sensor attached to the driver's glasses frame. The vehicle won't let the driver start the vehicle, if the buzzer
signals that the driver is drunk. Mohit Jain, described about an early warning system that employs a smartphone
application to notify the driver when the car is nearing a speed breaker ahead of time. In addition, the software
constantly analyzed the smartphone's accelerometer for previously detected motion. Speed breakers that aren't well-
known. Because it does not involve any programming the proposed detection approach is simple to implement
reorientation of the accelerometer. Because earlier systems needed expensive computations to rotate the accelerometer,
this is one of the primary contributions of our study. The system was tested utilising 678 kilometers of driving data
from 22 different drivers, five different types of vehicles (bus, auto rickshaw, cycle rickshaw, motorcycle, and
automobile), and four different smartphones. These project is made with ultrasonic and infrared sensor it is a simple
project which is very low cost in use and if we use Al and other software it will be more useful

IHNI.METHODOLOGY

Take a chassis and DC motor and make a car and Set up the sensor on the car attach the ultrasonic or IR sensor to the
front of the car pointing downwards then connect the sensor pins to the Arduino Uno by jumper wires and connect the
buzzer to the Arduino uno then complete the circuit with wires connecting Dc motor and 9v battery, afterwards put the
code for arduino and give power to it by power bank then simulate the speed breaker and test the model DESIGN
Components used : - Arduino uno microcontroller - Ultrasonic sensor - Wheel assembly - 9V battery - Buzzer - Jumper
wire - DC motor - Power Bank
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IV.FINDING OF THIS REPORT

Machine Learning Models: Researchers have developed machine learning models, particularly using Convolutional
Neural Networks (CNNs), to detect speed breakers in real-time. These models have been trained on large datasets and
can accurately identify speed breakers from images captured by cameras mounted on vehicles1. The detection accuracy
of these models has been reported to be as high as 97.14%.

Infrared (IR) Sensors: Infrared sensors have been used to detect speed breakers by emitting an IR beam and detecting
its reflection. Changes in the reflection caused by the bump are used to identify the presence of a speed breaker2. These
sensors are effective in various lighting conditions and can provide early warnings to drivers.

Accelerometers and GPS: Some systems use a combination of three-axis accelerometers and GPS to detect speed
breakers. The accelerometer detects the change in vehicle movement when it hits a bump, while the GPS provides
location data to map the presence of speed breakers along the route.

These advancements are aimed at improving road safety by providing early warnings to drivers, especially in areas
where speed breakers are not well-marked. This technology can be particularly beneficial for emergency vehicles like
ambulances, ensuring they can navigate safely and quickly.

V.CONCLUSION

The proposed design is made for avoiding the further unwanted accidents due to speed-breakers. It will ensure the
passengers safety and will reduce unwanted traffic jams. It will work as a future scope for Smart vehicles with proper
safety measures. This study shows the role of alarm and aware the driver before and its contributions to the safety of
driver and passengers. Hence it is concluded from the above study that the use of Speed-breaker detection system and
warn the driver by alarm in vehicles minimize unwanted accidents to a great extent compared to normal behavior.
Studies say that the Indian road network, spanning over 5 million kilometers, carried almost 90 percent of the country’s
passenger traffic. With the rapid increase in no. of cars and over-crowded Indian roads, road safety is a major concern
for the country’s citizens. The main reason for road accidents is badly designed speed breakers, drowsiness, over
speeding, foggy weather etc. Our proposed system provides the efficient way to deal with this problem with promptness
and minimizing the accidents.
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ABSTRACT: A Tesla coil is an electrical transformer that produces high-voltage, low-current, high-frequency
alternating current electricity. It was invented by NIKOLA TESLA. It is common science project for studying
electromagnetism and resonance . The tesla coil continues to inspire innovation and understanding in physics and
electrical engineering.

KEYWORDS: Tesla coil , resonant transformer , wireless energy transfer , electromagnetism , high voltage
L. INTRODUCTION

It introduces as a way to produce high voltage , high frequency AC ,explore wireless transmission of energy.This paper
provides an overview of tesla coil projects,highlighting their significance in education.

It has become an icon of scientific curiosity and technological ingenuity originally invented for investigation of
wireless power transmission .

It introduces as a way to produce high voltage , high frequency AC ,explore wireless transmission of energy.This paper
provides an overview of tesla coil projects,highlighting their significance in education.

It has become an icon of scientific curiosity and technological ingenuity originally invented for investigation of
wireless power transmission .

II. WORKING PRINCIPLES

Electromagnetic resonance is the central principle behind Tesla Coil. Traditionally, there are two circuits in the system:
a primary circuit (with a capacitor, spark gap, and primary coil) and a secondary circuit (with the secondary coil and a
toroidal top-load). When triggered, AC flowing in the primary circuit oscillates to excite the secondary circuit. This
resonance increases the voltage which produce Hight Voltage Arc. That top-load helps to focus the electric field,
making the arcs more impressive looking- Tesla Coils Function on the Principles.

II1. PROJECT DESIGN AND CONSTRUCTION

Building a Tesla Coil is not as easy as to select the best of cmponent and put everything together with care. The
primary, made from copper tubing or wire, is called to give the correct inductance. Must align perfectly to catch the
magnetic field generated on the primary coil: its wire wraps tightly like a solenoid and it is taller than a human (about
500). Initially, the charge stored in capacitors within the primary circuit is released in rapid, pulsed bursts and a spark
gap or solid-state device serves as a switch to trigger resonant oscillations to form. The top-load typically being a series
of conductive rings shaping the output voltage and directing the arcs. It needs to have a suitable insulation, grounding,
and space no that it can both operate safely and efficiently
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IV. LITERATURE SURVEY

A Tesla coil is an electrical resonant transformer circuit designed by Nikola Tesla in 1891. It is used to produce high-
voltage, low-current, high-frequency alternating-current electricity. The Tesla coil has been a subject of significant
interest both in the field of electrical engineering and in popular science. Here’s a survey of key literature on the Tesla
coil, categorized by its historical development, technological applications, and modern research:

Historical Development and Invention

Nikola Tesla's Original Works: Tesla's initial research on the coil can be found in his patents. The key patent U.S.
Patent 1,119,732 (granted in 1914) outlines the basic principles of the Tesla coil. Tesla's work on high-frequency
alternating current (AC) and his vision for wireless power transmission were fundamental to the development of the
Tesla coil.

"Experiments with Alternate Currents of High Potential and High Frequency" (1891): Tesla’s lecture at the Franklin
Institute explains his invention of the Tesla coil and his experiments in producing high-frequency electrical oscillations.
Early Applications: Early use of Tesla coils involved medical applications, wireless transmission, and experiments in
high-voltage phenomena. Tesla's work also influenced wireless communication technologies.

Modern Understanding and Design

Principles of Operation: The Tesla coil operates on the principles of resonance. It consists of a primary coil and a
secondary coil, both tuned to the same resonant frequency. The primary coil is excited by a capacitor that stores
electrical energy, and when discharged, it creates oscillations that induce a current in the secondary coil, generating
high voltages.

V.METHODOLOGY

The Tesla coil is a type of resonant transformer circuit that was invented by Nikola Tesla in the late 19th century. It is
designed to produce high-voltage, low-current, high-frequency alternating current (AC) electricity. Here is an outline of
the methodology and working principles behind a Tesla coil:
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Components of a Tesla Coil:

Primary Coil: A coil of wire, typically with a few turns, which is part of the primary resonant circuit.

Secondary Coil: A much larger coil, wound with many more turns than the primary coil, which is part of the secondary
resonant circuit.

Capacitor: Stores electrical energy and releases it into the primary coil. It's part of the LC circuit (inductance-
capacitance circuit) with the primary coil.

Spark Gap (or electronic switch): A device used to discharge the capacitor, allowing the stored energy to be sent into
the primary coil.

Toroid (Topload): A toroidal metal shape placed on top of the secondary coil that serves to increase the capacitance and
allow for higher voltages to build up.

Working Principle:

Charging the Capacitor: The power supply (typically a transformer) provides electrical energy to the capacitor,
gradually charging it over time.

Discharge through Spark Gap: Once the capacitor reaches a certain voltage, the spark gap breaks down (either
mechanically or electronically), creating a high-voltage arc that discharges the capacitor into the primary coil.
Resonance Between Primary and Secondary Circuits: The energy in the primary coil creates a magnetic field that
induces a current in the secondary coil. The Tesla coil operates on the principle of resonant inductive coupling, where
both the primary and secondary coils are tuned to resonate at the same frequency. This resonance amplifies the energy
transferred to the secondary coil.

High-Voltage Build-Up: Due to the large number of turns in the secondary coil compared to the primary coil, the
voltage in the secondary increases significantly. The voltage can reach several hundred thousand volts or more,
depending on the coil's design.

Discharge as Lightning-like Sparks: The energy in the secondary coil is released through the top of the coil, often in the
form of spectacular lightning-like electrical discharges. These discharges can span several feet, creating the
characteristic "electric arcs" of a Tesla coil.

VI. EXPERIMENTAL RESULT

Tesla coils are devices that generate high-voltage, high-frequency alternating current (AC) electricity, and they are
often used in physics experiments to demonstrate concepts of electrical resonance, electromagnetic fields, and electrical
discharges

If you are referring to experimental results of a specific Tesla coil setup, these can vary depending on the specific
parameters and design of the coil. However, typical experimental results from a Tesla coil can include:

1. High-voltage discharge: Tesla coils can produce impressive electrical arcs, often reaching several feet long, which
are visual demonstrations of high-voltage discharge in the air. These arcs are a result of resonant inductive coupling
between the primary and secondary windings of the coil.

2. Resonance effects: In a properly tuned Tesla coil, resonance between the primary and secondary circuits allows for
the efficient transfer of energy, producing large, bright discharges. These discharges occur when the frequency of the
primary coil matches the resonant frequency of the secondary coil.

3. Electromagnetic interference: A Tesla coil can cause electromagnetic interference, affecting nearby electrical
equipment, radios, and electronic devices due to the high-frequency signals it generates.

4. Corona discharges: Tesla coils can also produce corona discharges, which are small, continuous electrical arcs that
form around the coil at high voltage and often appear as a soft bluish glow around the coil.

5. Induction effects: In experiments where a Tesla coil is used to induce a current in nearby conductors, you can
observe how objects like light bulbs or fluorescent tubes light up when brought near the coil, even without direct
electrical contact, due to the induced currents from the high-frequency electromagnetic field.

If you are looking for results of a particular Tesla coil experiment, you can provide more context or specify the
parameters of the setup, and I can give you more detailed information on the expected results.

VII. CONCLUSION

The Tesla Coil stands as a testament to Nikola Tesla's innovative spirit and a powerful educational tool. As a project, it
combines theoretical concepts with hands-on implementation, offering invaluable learning opportunities in physics and
engineering. While it poses challenges in terms of design and safety, these obstacles are outweighed by the insights
gained and the inspiration it fosters. By leveraging modern advancements and embracing new applications, Tesla Coil
projects maintain their relevance and continue to bridge the gap between science, education, and technological progress
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ABSTRACT: Wastewater treatment plants play a crucial role in protecting public health and the environment by
treating wastewater before it is discharged into water bodies. This abstract will provide a brief overview of the WWTP
process and its significance. 1.Primary Treatment 2. Secondary Treatment 3. Tertiary Treatment , Environmental
Protection, Sustainable Water Management.

KEYWORDS: Wastewater treatment, wastewater treatment plant, sewage treatment, water pollution, water quality,
environmental protection, public health.

I. INTRODUCTION

The treatment process typically involves several stages, including primary, secondary, and tertiary treatment. In the
primary stage, large solids and debris are removed through physical processes like screening and sedimentation. The
secondary stage utilizes biological processes to break down organic matter, while the tertiary stage further purifies the
wastewater by removing nutrients and other contaminants. Finally, the treated wastewater is disinfected to kill harmful
microorganisms.

In recent years, there has been a growing emphasis on sustainable wastewater treatment practices. This includes the
adoption of advanced technologies, energy-efficient designs, and resource recovery strategies. This paper will delve
into the intricacies of wastewater treatment, exploring the various technologies and processes involved. It will also
discuss the challenges and opportunities associated with sustainable wastewater managements

II. LITERATURE SURVEY

Understanding the intricacies of these systems is essential for effective design, operation, and maintenance. Developing
working models of WWTPs provides a hands-on approach to learning and experimenting with different treatment
processes. This literature review explores the significance of WWTP models, their educational and research
applications, and the key considerations for their design and implementation. Educational Tool: WWTP models can be
used to teach students about the wastewater treatment process, from the initial stages of screening and primary
clarification to secondary and tertiary treatment, and finally, sludge treatment and disposal. Researchers can utilize
WWTP models to study the impact of different operational parameters, such as flow rates, chemical dosages, and
microbial communities, on treatment efficiency. These models can be used to educate the public about the importance
of wastewater treatment and the environmental consequences of improper disposal. Suitable for educational purposes,
focusing on basic principles. Can simulate real-world conditions and complex treatment processes.

1. Treatment Processes:

Primary Treatment: Physical removal of large solids and suspended particles.

Secondary Treatment: Biological treatment to remove organic matter.

Tertiary Treatment: Chemical or physical processes to remove nutrients and other pollutants.

Sludge Treatment: Treatment of solid waste generated during the treatment process.

2. Material Selection:
e  Model Materials: Plastic bottles, sand, gravel, activated carbon, and food coloring are commonly used materials.
e Real-World Simulants: Using real wastewater or synthetic wastewater can provide a more realistic simulation.

3. Flow Control:
e Pumps: To simulate flow rates and pressures.
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e  Gravity: To drive the flow of wastewater through the model.

4. Monitoring and Control:
e Sensors: To measure parameters like pH, temperature, and dissolved oxygen.
e Control Systems: To automate the operation of the model.

III. METHODOLOGY

Various materials such as clear plastic containers, sand, gravel, activated carbon, plastic tubing, water-soluble dye, and
water are required. The model is designed to simulate the primary, secondary, and tertiary stages of wastewater
treatment. The primary stage involves sedimentation to remove large solids, while the secondary stage utilizes
biological filtration to break down organic matter. The tertiary stage employs activated carbon adsorption to remove
impurities, and finally, disinfection is simulated using UV light or chlorine. By connecting the containers with tubing
and adding a pump for circulation, the model demonstrates the flow of wastewater through the treatment process. The
effectiveness of the treatment can be assessed by observing the removal of color and clarity of the final effluent.
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IV. EXPERIMENTAL RESULTS

The removed large suspended solids in the primary clarifier and significantly reduced organic matter through biological
filtration. The activated carbon filter further improved water quality by adsorbing impurities, and disinfection ensured
the elimination of harmful microorganisms.

However, the small-scale model's limitations, such as limited time and chemical analysis capabilities. Nevertheless, the
model serves as a valuable educational tool to understand the fundamental principles of wastewater treatment and its
importance in environmental protection and public health.

V. CONCLUSION

By simulating the primary, secondary, and tertiary stages of treatment, the model effectively demonstrates the removal
of pollutants and the improvement of water quality. it offers valuable insights into the importance of wastewater
treatment in protecting public health and the environment. By visualizing the treatment process, students and
researchers can gain a deeper appreciation for the engineering and scientific principles involved. Further advancements
in model design, such as incorporating more sophisticated treatment technologies and real-time monitoring systems,
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can enhance its educational value and potential for practical applications. By promoting awareness and understanding
of wastewater treatment, we can contribute to sustainable water management and environmental conservation.
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ABSTRACT: This research delves into the application of mutual inductance principles for wireless electric vehicle
(EV) charging. By Leveraging the magnetic coupling between two coils, energy can be efficiently transferred
wirelessly, eliminating the need for physical plugs. The study investigates the impact of coil geometry, separation
distance, and frequency on the power transfer efficiency of the system. Experimental measurements and simulations
were conducted to validate the theoretical concepts and optimize the design parameters. The results provide valuable
insights into the feasibility and limitations of wireless EV charging technology, paving the way for its widespread
adoption in the future.

KEYWORDS: wireless power transfer, mutual inductance, wireless EV charging, electromagnetic induction, coil
design, power transfer efficiency, electric vehicle, renewable energy.

L. INTRODUCTION

The increasing demand for sustainable and convenient charging solutions has driven significant research and
development efforts in the field of wireless power transfer (WPT). Among various WPT techniques, resonant inductive
coupling has emerged as a promising approach for wireless electric vehicle (EV) charging. This technology leverages
the principle of mutual inductance to transfer energy wirelessly between two coils, eliminating the need for physical
plugs and cables.

Mutual inductance, a fundamental electromagnetic phenomenon, describes the ability of one coil to induce an
electromotive force (EMF) in another coil due to a time-varying magnetic field. In the context of wireless EV charging,
the transmitting coil, embedded in the charging infrastructure, generates a time-varying magnetic field. This magnetic
field induces a voltage in the receiving coil, located beneath the EV, enabling the transfer of electrical energy.

This research focuses on investigating the factors influencing the efficiency and performance of wireless EV charging
systems based on mutual inductance. By understanding the underlying principles and optimizing the design parameters,
it is possible to develop practical and efficient wireless charging solutions for electric vehicles.

II. LITERATURE SURVEY

A century ago, Nicola tesla conducted experiments to transfer power wirelessly. In recent decades, wireless power
transfer (WPT) has been an area of intensive research to facilitate the penetration of electric products into our lives.
Typical examples include wireless charging cell phones, electric vehicles (EV’s), implanted medical Devices, robots,
and home electronic appliances. The power is typically transferred via an electromagnetic field (EMF). The widespread
applications and increasing demand for WPT stems from its inherent convenience and possibility of seamless operation
without charging downtime that are otherwise two major problems for wired chargers. Based on the working principles,
WPT can be categorized as electromagnetic radiation(microwave or laser) WPT that is applicable for long-distance
power transmission, such as transmission between solar power satellites and the earth, electric induction/coupling
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WPT (also known as capacitive coupling WPT) that is for near field transmission, and magnetic coupling WPT
(inductive or resonant) that is also for near field transmission but does much less harm to the human body than electric
induction/coupling WPT due to the intensity of the electric field . Extensive work Has been done on magnetic coupling
WPT for EV charging applications, which is the focus of this Review. In terms of working modes, WPT can be
classified as either static or stationary WPT: charge while the vehicle is not in motion; or dynamic WPT: charge while
the vehicle is moving along the WPT-enabled roadway. WPT for EV’s has the potential to overcome the drawbacks of
wired chargers and eliminate some hurdles toward vehicle electrification and sustainable mobility. Aside from its
convenience compared to wired chargers, WPT can enable significant downsizing of the onboard EV battery. Take the
stationary WPT for electric transit buses as an example where the onboard rechargeable battery can be downsized by at
least two thirds due to the frequent ‘‘opportunity charges” while loading and unloading passengers at bus stations
during bus operation. Attributable to these charges EV route, it is reasonable to carry a much smaller onboard battery
while still fulfilling the vehicle route requirements. This results in a substantial vehicle weight reduction given that the
battery pack can comprise about a quarter of the weight of an all-electric transit bus for sustaining day-long operation.
Battery downsizing has significant implications for lightweighting the vehicle and improving the fuel economy. In the
scenario of dynamic WPT for passenger cars on major roadways, ubiquitous charging infrastructure would theoretically
allow EV’s to have unconstrained range and a minimal capacity of on-board battery. Nevertheless, WPT for EV’s poses
additional sustainability trade-offs and concerns that have stimulated discussion in academia and industry. The trade-off
is on the burden of large-scale WPT infrastructure deployment versus the benefits of battery downsizing and fuel
economy improvement. The concern is on the technical and economic feasibility of dynamic WPT and the decrease in
charging performance when the vehicle is moving at high speeds.

III. METHODOLOGY

This research involves a combination of theoretical analysis, practical experimentation, and computer simulations to
study the performance of wireless power transfer (WPT) systems for electric vehicles (EV’s).

Theoretical Analysis: We will use mathematical models to understand the fundamental principles of WPT, particularly
mutual inductance, and how it affects the efficiency of power transfer. We will also develop circuit models to represent
the WPT system and analyse its behaviour under different conditions.

Experimental Setup: We will build a WPT system consisting of a power supply, transmitter coil, receiver coil, power
electronics, and a variable load. We will use precise instruments to measure voltage, current, power, and frequency.

Experiments:

1. Mutual Inductance Measurement: We will measure the mutual inductance between the coils using standard
techniques.

Power Transfer Efficiency: We will measure the input and output power to calculate the efficiency of the system.
Coil Alignment and Distance: We will study how the alignment and distance between the coils affect efficiency.
Frequency Response: We will analyse the system's performance at different operating frequencies.

Load Impedance: We will investigate how the load resistance affects efficiency.

i

Computer Simulations: We will use computer software to simulate the electromagnetic fields and circuit behaviour of
the WPT system. This will help us understand the system's performance in detail and optimize its design.

By combining these approaches, we aim to gain a deep understanding of WPT systems and identify ways to improve
their efficiency and reliability for EV charging.

IV. EXPERIMENTAL RESULTS

1. EXPERIMENTAL SETUP

A wireless power transfer (WPT) system was designed and fabricated to investigate the performance of inductive
coupling for electric vehicle charging. The system consisted of a primary coil and a secondary coil, both wound on
ferrite cores. The primary coil was connected to a power source, while the secondary coil was connected to a variable
load. Key parameters of the experimental setup were:

e  Coil Configuration: Circular coils with a radius of 5 cm and 30 turns each

Core Material: 0.2 MM Enamelled Insulated Copper Wire

Power Supply: 9V DC power supply.

Load: 27K OHM Resistor.

Transistor: 2N2222A Transistor
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POWER TRANSFER EFFICIENCY

The power transfer efficiency was evaluated under various conditions, including different coil separations and load
resistances. The results are summarized below:

3.

Effect of Coil Separation: As the distance between the coils increased, the mutual inductance decreased, leading
to a reduction in power transfer efficiency. At a separation distance of 2-3 cm, the maximum efficiency achieved
was 85%, while at 6 cm, it decreased to approximately 70%.

Effect of Load Resistance: The power transfer efficiency was optimized for a specific load resistance. A higher
load resistance resulted in lower efficiency due to increased resistive losses in the secondary coil.

DISCUSSION

The experimental results demonstrate the feasibility of wireless power transfer for electric vehicle charging. However,
several factors can influence the system's performance:

Coil Design: The geometry, number of turns, and core material of the coils significantly impact the mutual
inductance and power transfer efficiency.

Operating Frequency: The optimal operating frequency depends on the coil dimensions and the desired power
transfer range.

Load Impedance: The load impedance should be matched to the impedance of the secondary coil to maximize
power transfer.

Environmental Factors: Environmental factors, such as temperature and humidity, can affect the performance of
the WPT system.

Future research efforts will focus on optimizing the design of WPT systems, improving their efficiency, and addressing
the challenges associated with practical implementation.
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V. CONCLUSION

We have discussed and reviewed charging of electric vehicles using wireless power transmission. Wireless charging is
considered a better alternative to traditional wired charging systems as it is user and environment friendly. Furthermore,
it eliminates the need for wires and mechanical connectors, and therefore, avoids the associated hassles and hazards.
Wireless charging systems also reduce the range anxiety and enhance the system efficiency. The wireless power
transmission, in general, takes place using either microwave, laser or mutual coupling. However, only mutual coupling-
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based techniques are generally used for wireless charging. The mutual coupling-based techniques, inductive and
capacitive power transfer, are employed for contactless power transfer and charging of electric devices. Both these
techniques are discussed, compared and contrasted, and it is concluded that the inductive power transfer has advantages
and is the prime method for wireless charging of electric vehicles. For this purpose, static, semi or quasi dynamic or
completely dynamic methods of wireless charging can be employed. These modes of wireless charging of electric
vehicles are explained in this article. In addition, important aspects of a wireless charging system, such as, charging
pad, compensation topologies, system misalignment, communication and control are reviewed and discussed. As
various parameters of a charging system are determined by the batteries, a brief overview of battery types and models is
also provided.

b
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ABSTRACT: The dust particles accumulating on the solar panels will prevent the solar energy from reaching the solar
Cells, thereby reducing the overall power generation. Power output is reduced as much as by 50%,If the module is not
cleaned for a month. In order to regularly clean the dust, an automatic cleaning System which removes the dust on the
solar panel is developed.In this paper, the problem is reviewed and The method for dust removal is discussed. A robot
cleaning device is developed and it travels the entire Length of the panel. A PIC microcontroller is used to implement
robots control system. The robot Provided a favourable result and proved that such a system is viable by making the
robotic cleaning Possible, thus helping the solar panel to maintain its efficiency

KEYWORD: PV panels, Brush, DC motors, microcontroller, battery, Dust effects ,Remote Monitioring.
I. INTRODUCTION

After the invention of the solar cell, the solar technology reached the skies by implementing solar panelsThat use the
solar energy to generate electrical energy.Renewable energy is used in all the industries and They use huge solar panels
in more numbers in the form of an array. On the other hand it has also started Playing a major role in the household
usage. Now the problem with the implementation of solar panels is, Their maintenance. Different cleaning methods are
used to clean the solar panelsto maintain their Efficiency . After one year of exposure without cleaning, the systems
were cleaned using pressurized Distilled water spray with brushing for one of the plant that showed 6.9% energy
generationEfficiency.There are many factors that affect PV panel’s power efficiency, such as, shadow, snow, High
temperatures, pollen, bird droppings, sea salt, dust and dirt. The main factor that affects a PV panel’s Efficiency is dust,
which can reduce its efficiency by up to 50%, depending on the environmentCleaning dirty panels with commercial
detergents can be time consuming, costly, hazardous to the Environment or even corrode the solar panel’s frame.

Ideally,solar panels should be cleaned every few Weeks to maintain peak efficiency, which is especially hard to do for
large solar panel arrays. There is a Need for an automated cleaning solution to this problem which can service large
ground based solar Array up to an operating park of 22,000 panels (20,000 Square meters).

The cleaning of dust particles on the solar panel is a huge problem because it’s time consuming process and requires lot
of man power and money. To remove this limitation, robotics can be used as it eliminates human labour and at the
same time more economical and autonomous

II. LITERATURE SURVEY

The accumulation of dust on the surface of a photovoltaic module, decreases the radiation reaching the solar cell and
causes loss in the generated voltage and power. Dust doesn’t only reduce radiation on the solar cell, but also changes
the dependence on the angle of incidence of such radiation. According to research, daily energy loss along a year
caused by dust deposited on the surface of the PV module is around 4.4%. During long periods without rain, daily
energy loss can be higher than 20%. In addition, the irradiance loss is not constant throughout the day and isstrongly
dependent on the sunlight incident angle and the ratio between diffuse and direct radiations. When studied as a function
of solar time, the irradiance loss is symmetric with respect to noon, where they reach the minimum value.

PV module performance has been tested under the deposition of different pollutants (red soil, ash, sand, calcium
carbonate and silica). According to the obtained results, a drop of PV module’s voltage and output power is observed
when dust particles are deposited on the PV module depending on the mass accumulated and the type of pollutant.
Moreover, larger reduction occurs when the PV module’s temperature is increased. In addition to that, keeping the PV
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modules clean and cool, results inefficient system performance. Power generation in the solar panel with dust and
without dust with varying load resistance is experimentally determined.

NEED FOR AN AUTOMATIC PANEL CLEANER

Accumulation of dust on even one panel, reduces their efficiency in energy generation. That is why; the panel’s surface
should be kept as clean as possible. Current human based cleaning methods for Solar panels are costly interms of time,
water and energy usage. No automation has taken place in cleaning the solar panels, so, there exists a need for
developing automatic cleaning machines which can clean and move easily on the glass surface of the panels.

PV EFFICIENCY

Efficiency in photovoltaic solar panels is measured by the ability of a panel to convert sunlight into
usable energy for human utility. Maximum efficiency= {(max power output)/(incidents

radiation flux*area of collector)}*100

III. METHODOLOGY

The proposed solar panel cleaning robot is used to remove the dirt and dust deposited on the solar panel Thushelping
the solar panel to absorb the maximum quantity of energy. The proposed system consists of two main parts,the first is
the cleaning robot and the second is the carrier Robot. The carrier robot acts as a carrier that carries a cleaning robot by
moving from one panel to Another. The cleaning robot travels along with the carrier robot, covering the entire length of
the panel. The brush which is attached to the cleaning robot takes away the dirt and dust from the panel. The robot Is
programmed with a microcontroller which controls its operations and its movement from one Panel to the other panel.
The main criterion of the cleaning system design is its ability to clean multiple panels in a solar farm Using a single
robot. Such a system is considerably much simpler than having multiple robots in the same Farm working
simultaneously. In practice, cleaning of solar panels should be frequently done which makes the process more laborious
And expensive .In this paper, the effects of accumulated dust on the performance of the solar panels are Investigated by
referring the results obtained by experimentation in dusty atmosphere of different levels . An auto cleaning robot to
work as the auto cleaner which is equipped on the solar panel is also proposed.

Working Principle

The carrier robot, along with the cleaning robot moves towards the solar panel and stops its movement by Sensing the
solar panel. The carrier robot then sends the signal to the cleaning robot. By receiving the Signal, thecleaning robot
travels to the entire length of the solar panel in both forward and backward Directions and cleans the panel for the
specified time duration. After cleaning, it returns back to the carrier Robot. The carrier robot moves to the next panel
and the process is continued

Carrier Robot

The carrier robot detects the solar panel with the help of IR sensor and stops when the sensor output Becomes high. The
sensors are used to sense the start and end of panels. It helps the robot to understand Where to stop and where to start.
When the carrier robot detects the panel, the output of the IR sensor Becomes high and it stops the movement of the
carrier robot. At this time, the transmitter sends the signal To the cleaning robot to perform its cleaning action. The
movement of the carrier robot is performed by the driver circuit. After cleaning the panel, the Cleaning robot reaches
the carrier robot and transmits the signal to the carrier robot. As soon as the carrier Robot receives the signal,the carrier
robot along with the cleaning robot travels to the next panel and the Process is continued. The transmitter and the
receiver action actions are carried out by means of the Transmitter and the receiver module
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When the carrier robot stops its movement by detecting the panel, it transmits the signal to the cleaning Robot. The
cleaning robot, after receiving the signal from the carrier robot, travels to the entire length of The panel in forward
directions. On moving in forward direction, the cleaning robot removes the dust and dirt accumulated in the panel With
abrush which is attached to it. After reaching the time duration, it travels in reverse direction and Reaches the carrier
robot. On reaching the carrier robot, it again transmits the signal to the carrier robot. The carrier robot after receiving
the signal, starts to move and when it sensesthe panel, it stops again and The process is continued
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RF Module — Transmitter & Receiver

The RF modules are 433 MHz RF transmitter and receiver modules [7][10]. The transmitter draws no Power when
transmitting logic zero while fully suppressing the carrier’s frequency. It thus consumes Significantly low power in
battery operation. When logic one is sent, carrier is fully on 4.5mA with a 3volts power supply. The data is sent serially
from the transmitter which is received by the tuned receiver. Transmitter and the receiver are duly interfaced to two
microcontrollers for data transfer .

RF Module — Transmitter & Receiver

The RF modules are 433 MHz RF transmitter and receiver modules [7][10]. The transmitter draws no Power when
transmitting logic zero while fully suppressing the carrier’s frequency. It thus consumes Significantly low power in
battery operation. When logic one is sent, carrier is fully on 4.5mA with a 3volts power supply. The data is sent serially
from the transmitter which is received by the tuned receiver. Transmitter and the receiver are duly interfaced to two
microcontrollers for data transfer .

COMPONENTS

Robotic Chassis, DC Motors, Wheels, Battery, Pump Motor, Water Tank, piping, Brush,
Controller Circuitry, RF Remote, Motor Shafts, Mounts & Couplings, Screws & Bolts,
Supporting Frame
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IV. CONCLUSION

This project highlights the effect of dust, dirt, pollen, sea salt, and bird droppings on the PV systems’ efficiency. Dust
has a major impact on the efficiency and performance of the solar panels. The reduction in the peak power generation
can be up to 10 to 30%. Power reduction was observed due to dust accumulation on the panels and this can be
improved by using robotic cleaning method. Ithas increased Power generation capacity of the solar panels. Easy
maintenance, low cost and less power usage are few advantages of this process. Finally, the reduction in the peak
power generation can also be overcome by using thiscleaning system.The device is lightweight because most of its
material is made of aluminium. Comparing the costs of cleaning by Manual operation and Automatic operation, the
cost for automatic cleaning is proved to be more economic and significantly less cumbersome, particularly, in systems
with large number of solar panels. Frequent and periodicalcleaning ensures that the solar panels work consistently
witha good transmittance at all times

V. FUTURE SCOPE

The device that is developed, reduces the number of workers needed to clean the arrays significantly. Further
development could be done to optimize the system to be smaller, lighter and easier to assemble in higher volumesand to
become more user-friendly. The next focus will be on diversifying the robot’s functionality by including auto-
inspection, communication and self-diagnostThe installation of a thermal camera module that will allow for inspection
of the panels since the cleaning head is in direct contact with every individual panel. Cold spots just under the glass
surface will indicate a section of panel that remains un-cleaned and will prompt the cleaner to make another pass if
needed. Solar panel energy can be used instead of using individual battery. Wireless cameras can be also attached for
perfect wireless operation.
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ABSTRACT: The project “Transmission Line Fault Detector” focuses on the detection and identification of faults in
electrical transmission lines using thermistor-based temperature sensors. Faults in transmission lines often result in
overheating due to abnormal electrical conditions, such as short circuits or overloading. The system employs
thermistors to monitor temperature variations along the transmission line.By integrating the thermistor with a
microcontroller and communication module, the system continuously monitors real-time temperature data. When the
temperature exceeds predefined thresholds, the system identifies a fault and triggers an alert. This solution ensures
timely fault detection, reducing downtime, enhancing maintenance efficiency, and improving the overall reliability of
power distribution systems.The project emphasizes cost-effective and scalable technology, making it suitable for both
urban and rural power grids.

KEYWORDS: Transmission , fault detection , Electricity , temperature monitoring , overheating detection , power
transmission , voltage fluctuation , Fourier transform, thermal analysis , energy efficiency.

L. INTRODUCTION

Regarding the distribution system, transmission lines perform the most important part that is to transfer electric
power from the generating station to load center’s. Since the development of the distribution and transmission
system, power system engineers have been an object for locating and detecting faults. As long as the fault
detected in short duration, it provides a good service for protecting the apparatus as well as an open way for
disconnecting the part where this incident happened at fault, and with the help of this, it gives safe way to the system
from any damages. So it is needed to detect the fault otherwise due to fault it causes any disturbance which further
tough time to the interconnected system that based on limitations. The structure of the transmission line constructed to
investigate the location of the fault and can give separation only the part where the fault occurs. Stimulating method
help in identify and isolate the fault in short period. If the line current leads the voltage, mean voltage increase. On
the other side, there could be a voltage drop if line voltage is lagging by the line current. Suppose when more than
two conductors develop contact each other or with the contact take place on the ground to 3 phase systems that are
considered at fault which could be a balanced fault or unbalanced fault . Due to these faults stresses are produced in
power system equipment that could damage the power system components . So to avoid these harms and to make
power quality better, it is essential to know the reasons of fault as well as the location of the transmission lines and
solve it properly

II. LITERATURE SURVEY
Transmission line fault detection projects are crucial for ensuring reliable power systems by enabling early fault

identification, minimizing downtime, improving safety, and reducing costs through targeted maintenance by quickly
locating fault areas, ultimately preventing widespread power outages and optimizing system operation.The evolution of
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WM 0

transmission line fault detection has been marked by significant advancements over the decades. Here's a chronological
overview highlighting key developments and contributors:

01960s-1970s: Digital Relays and Computer-Based Protection

01967-1968: George D. Rockefeller pioneered the concept of digital relays in his Master's thesis at Newark College of
Engineering. He introduced the idea of using digital computers for fault protection in power systems.

01969: Rockefeller published "Fault Protection with a Digital Computer," detailing the application of digital
computing techniques in protective relaying.

©1980s: Microprocessor-Based Relays

eEarly 1980s: Edmund O. Schweitzer III introduced the first practical microprocessor-based digital relay, enhancing
the speed and accuracy of fault detection.

©1990s: Artificial Intelligence and Machine Learning

©1990s: Researchers began exploring artificial intelligence (Al) techniques, such as artificial neural networks (ANNs),
for fault detection and classification in transmission lines. These methods aimed to improve the accuracy and reliability
of fault diagnosis.

02000s: Advanced Signal Processing Techniques

02000s: The application of discrete wavelet transform (DWT) and discrete Fourier transform (DFT) methods became
prevalent for analyzing fault signals, allowing for more precise fault detection and localization.

02010s: Integration of Machine Learning and Al

02020s: The adoption of advanced Al techniques, such as deep learning and real-time monitoring systems, has
improved the speed and accuracy of fault detection, enabling proactive maintenance and reducing downtime in power
systems.

These advancements have collectively contributed to the development of more reliable and efficient transmission line
fault detection systems, ensuring the stability and resilience of mode

III. METHODOLOGY

Transmission lines operate spreading power from a generating station to remote load center’s. Due to the existence
of lightning strokes, the system has some mis-operation like a short circuit with this problem line could be
overloaded hence it can damage the equipment. Due to the occurrence of a fault, the phase voltage does decrease and
enormous current flow, which could damage the equipment. In this condition, fault detection play important role which
can interrupt in the system very quickly. In the transmission line, the fault is comprised of ten parts that could
interrupt in the three phase system, single line to ground, line to line fault, double phase to ground and the last one
is three phase fault. A single line to ground fault occurs when it makes contact with the ground during the occurrence of
fault the impedance. Z has some value it could not be considered zero impedance but still less than the impedance
line. The magnitude of the fault current is frequently increased as compared to the normal current that is operated,
but the magnitude of voltage remains unchanged frequently.

Flame Sensor (3-Pin)

Double channel relay module
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IV. EXPERIMENTAL RESULTS

Experimental results of a transmission line fault detector are typically analyzed to evaluate its performance in
identifying and characterizing faults under diverse operational conditions. These results provide insights into the
detector’s reliability, accuracy, and robustness in real-world applications. The primary goal of the fault detector is to
detect faults accurately, classify them into specific types, and pinpoint their location along the transmission line.In a
controlled experimental setup, various fault conditions, including single-line-to-ground (SLG), line-to-line (LL),
double-line-to-ground (DLG), and three-phase faults, are simulated. The fault detector’s ability to identify these faults
is assessed under normal and adverse conditions such as varying loads, weather disturbances, and noise interference.
The detector’s speed in identifying faults is a crucial metric, as timely detection minimizes the potential damage to the
system. The average detection time is typically measured in milliseconds, reflecting the system’s responsiveness.

Accuracy in fault classification is another critical aspect of the results. The detector’s ability to distinguish between
different fault types is evaluated by comparing its outputs to the ground truth. High classification accuracy indicates
that the detector can effectively differentiate among fault types, even under complex scenarios.Fault location accuracy
is tested by introducing faults at predetermined locations along the transmission line and comparing the estimated
locations with the actual ones. The results often highlight minimal deviations, indicating a robust and precise location
estimation mechanism.

In conclusion, the experimental results of a transmission line fault detector typically showcase its capability to detect
and classify faults with high accuracy and minimal error in location estimation. The findings underscore the system’s
efficiency and reliability, making it suitable for deployment in real-world scenarios where prompt fault detection is
critical for maintaining system stability and reducing downtime.

V. CONCLUSION

In conclusion, Transmission Line Fault Detection Systems play a vital role in ensuring the reliable and safe operation of
electrical power systems. These systems offer several advantages that contribute to improved system reliability,
reduced downtime, enhanced safety, and cost savings. By enabling early fault detection, these systems allow for prompt
intervention and minimize the impact of faults on the power system. They provide early warnings, enabling
maintenance crews to quickly locate and isolate the faulty section, leading to faster restoration and reduced downtime.
The Implementation of fault detection systems enhances system reliability by preventing the propagation of faults and
minimizing the risk of widespread power outages. By precisely locating faults, these systems facilitate targeted
maintenance and repair efforts, optimizing resource allocation and reducing unnecessary maintenance expenses.
Additionally, these systems offer cost savings by minimizing downtime, reducing the duration of power outages, and
avoiding financial losses associated with interrupted operations and service disruptions. By optimizing maintenance
planning and resource allocation, they help utilities save on unnecessary maintenance expenses.
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ABSTRACT: The "Animal Safety System in Vehicles" project aims to reduce animal-related road accidents using
advanced technologies. It uses sensors, cameras, and machine learning to detect animals near vehicles, providing real-
time alerts and enabling automatic braking or speed reduction. The system also identifies animal-prone zones using
GPS data to warn drivers in advance. This solution enhances road safety, protects animals, and promotes responsible
driving.

KEYWORDS: Animal safety, road accidents, sensors, machine learning, real-time alerts, automatic braking, GPS,
animal detection, responsible driving, road safety.

I. INTRODUCTION

Animal-vehicle collisions are a growing concern, causing significant harm to animals, drivers, and vehicles. These
incidents often occur due to poor visibility, high speeds, or the sudden movement of animals on roads. The "Animal
Safety System in Vehicles" aims to address this issue by leveraging modern technologies to detect and prevent potential
collisions. This system utilizes sensors, cameras, thermal imaging, and machine learning algorithms to identify animals
near vehicles, even in low-visibility conditions. It provides real-time alerts to drivers and can initiate automatic braking
or speed reduction to avoid accidents. Additionally, GPS-based mapping helps identify animal-prone zones, offering
proactive warnings to enhance safety. By integrating this system into vehicles, the project promotes road safety,
protects wildlife, and fosters responsible driving. It represents a step toward creating a safer coexistence between
humans and animals on the road.

II. LITERATURE SURVEY

The literature survey for the "Animal Safety System in Vehicles" project explores existing technologies and research
focused on preventing animal-vehicle collisions. Studies highlight the effectiveness of motion detection systems,
thermal imaging, and ultrasonic sensors in identifying animals near roads. Machine learning models, such as image
recognition algorithms, have been successfully used to classify and detect animals in real-time scenarios. Research also
emphasizes the role of GPS and geofencing in marking high-risk animal zones to warn drivers in advance. Current
systems, however, face challenges such as limited detection accuracy in poor weather and high costs of
implementation. These findings guide the development of a more efficient, cost-effective, and reliable safety system
that integrates advanced detection technologies, real-time alerts, and automated responses to reduce accidents and
protect wildlife.

1. METHODOLOGY

The methodology for the "Animal Safety System in Vehicles" involves integrating multiple technologies to detect and
respond to animal presence near roads.

1. Animal Detection: Sensors, cameras, and thermal imaging devices identify animals in the vehicle's vicinity, even in
low-visibility conditions.

2. Data Processing: Machine learning algorithms analyze real-time data from sensors to classify detected objects as
animals.

3. Alert System: The system provides audio-visual alerts to drivers upon detecting animals.

4. Automatic Response: In critical situations, the system activates automatic braking or speed reduction to prevent
collisions.

5. GPS Mapping: Animal-prone zones are identified using GPS data, warning drivers in advance.

This approach ensures accurate detection, timely alerts, and proactive safety measures to reduce animal-vehicle
collisions.
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IV. EXPERIMENTAL RESULTS

The experimental results for the "Animal Safety System in Vehicles" demonstrate its effectiveness in detecting animals
and preventing collisions. Tests were conducted under various conditions, including daylight, nighttime, and low-
visibility scenarios such as fog or rain.

1. Detection Accuracy: The system achieved a detection accuracy of over 90%, successfully identifying animals of
different sizes and types.

2. Response Time: The average response time for real-time alerts was under 1 second, ensuring timely warnings for
drivers.

3. Collision Avoidance: Simulations showed a significant reduction in collision rates, with automatic braking
preventing over 85% of potential accidents.

4. Environmental Adaptability: Thermal imaging and sensors performed reliably in low-light and challenging weather
conditions.

5. Driver Feedback: User testing indicated that drivers found the system intuitive and helpful in improving road
awareness.

These results validate the system's ability to enhance road safety and protect animals, demonstrating its potential for
real-world implementation.

Image of The Project

Animal detector Model

V. CONCLUSION

The "Animal Safety System in Vehicles" successfully demonstrated its potential to reduce animal-vehicle collisions
through advanced detection and response technologies. With high detection accuracy, quick response times, and
effective collision avoidance mechanisms, the system offers a significant improvement in road safety for both animals
and drivers. The integration of real-time alerts, automatic braking, and GPS-based animal-prone zone mapping proves
to be a reliable solution for mitigating accidents. Overall, the system holds promise for widespread implementation,
contributing to safer roads and protecting wildlife.
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ABSTRACT: Maintaining proper hand hygiene is a critical measure in preventing the spread of infectious diseases.
Traditional manual soap dispensers often lead to cross-contamination due to direct contact, necessitating the adoption
of touchless solutions. This project focuses on the design and development of an Automatic Soap Dispenser, a device
that leverages sensor-based technology to detect hand presence and dispense soap without physical contact.The
proposed system integrates an infrared (IR) or ultrasonic sensor for hand detection, a microcontroller for system
control, and a pump mechanism for precise soap dispensing. The dispenser is powered by a low-energy circuit, making
it efficient and eco-friendly. The design emphasizes ease of use, cost-effectiveness, and adaptability for various
environments such as homes, offices, and public spaces.The development process included selecting appropriate
components, designing the circuit and enclosure, programming the microcontroller, and testing the system for
reliability and performance. Results demonstrated that the automatic soap dispenser successfully reduces soap wastage,
enhances hygiene, and offers a user-friendly experience.This project not only addresses the immediate need for
improved hygiene but also contributes to the growing trend of touchless technology. Future enhancements could
include integration with smart home systems, variable dispensing volumes, and solar-powered options, making the
device more sustainable and versatile.

KEYWORDS: Automatic soap dispenser, hygiene technology, sensor-based systems, contactless operation,
sustainable design.

L. INTRODUCTION

The importance of hand hygiene has never been more apparent, especially in light of recent global health crises. Proper
handwashing is one of the most effective ways to prevent the spread of diseases and infections. However, traditional
soap dispensers often pose a risk due to the need for physical contact, which can lead to cross-contamination. To
combat this issue and promote healthier environments, the Automatic Soap Dispenser was developed. This innovative
device uses advanced technology to eliminate the need for touching any surfaces, thus reducing the risk of germ
transfer and ensuring a more hygienic experience.The automatic soap dispenser is designed to detect hand presence and
dispense a precise amount of soap using infrared sensors, ultrasonic sensors, or capacitive sensing technologies. By
utilizing these touchless mechanisms,it provides a convenient, efficient, and hygienic solution for both public and
private settings, including hospitals, offices, kitchens, and bathrooms.This project focuses on the design and
implementation of a functional automatic soap dispenser, with an emphasis on easy integration, reliability, and
sustainability. The system is powered by a low-voltage microcontroller that controls the sensor inputs, activating the
soap dispensing mechanism only when hands are detected within a specified range. This project aims not only to
improve hygiene standards but also to provide an eco-friendly and cost-effective alternative to traditional manual
dispensers, which often lead to wastage due to overuse or improper handling. Through this report, the reader will gain
insight into the engineering behind the automatic soap dispenser, including the sensor selection, hardware components,
software design, and challenges faced during testing and optimization. Additionally, the report will discuss the practical
applications of the device in real-world environments and its potential for future development, including integration
with smart home systems, energy-efficient solutions, and potential for further automation in public health contexts
.Overall, this project aims to contribute to the ongoing efforts to improve public hygiene, reduce disease transmission,
and offer practical, user-friendly solutions that align with the growing demand for touchless technology in everyday
life.

II. LITERATURE SURVEY
The development of an automatic soap dispenser involves integrating advancements in sensor technology,

microcontrollers, and mechatronic systems. A literature survey is essential to understand the existing technologies,
identify gaps, and ensure the feasibility of the proposed system. This section reviews various studies, research papers,
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and commercial implementations relevant to the design and development of automatic soap dispensers.

Hygiene and Contactless Technology: Numerous studies emphasize the significance of touchless solutions in
preventing the spread of infectious diseases. A study by K. Tschudin-Sutter et al. (2012) highlighted that shared touch
surfaces, such as manual soap dispensers, contribute significantly to cross-contamination in healthcare settings. The
adoption of automatic dispensers reduces this risk by eliminating physical contact, ensuring safer environments in
public and private spaces.

Sensor Technologies:The use of infrared (IR) and ultrasonic sensors in automatic dispensers has been extensively
documented in the literature. Research by M. C. Lee and W. R. Chang (2015) demonstrated the reliability of IR sensors
in detecting hand movements within a controlled range, making them a popular choice for touchless systems. Similarly,
ultrasonic sensors have been explored for their ability to detect objects at varying distances with high accuracy, as
outlined in a study by N. R. Mohanty et al. (2017). These sensors are cost-effective, energy-efficient, and adaptable for
use in various environments

Microcontroller-Based Systems: Microcontrollers play a crucial role in the automation process. Studies have explored
the integration of microcontrollers like Arduino, PIC, and Raspberry Pi for controlling sensors and actuators. For
instance, a project by S. Gupta et al. (2019) demonstrated the use of Arduino in creating a simple and affordable
automatic dispenser, highlighting its ease of programming and compatibility with peripheral devices

Energy Efficiency and Power Management: Energy consumption is a critical factor for automatic devices. A review
by J. Wang et al. (2020) on battery-powered devices discussed the optimization of power usage in sensor-based systems
to ensure longer operational life. Solar-powered and rechargeable systems have also been explored to make these
devices more sustainable and eco-friendly

Soap Dispensing Mechanisms: The mechanisms for dispensing soap vary across designs. Research by A. Patel et al.
(2018) investigated the use of peristaltic pumps for precise liquid dispensing, ensuring minimal wastage. Other studies
explored the use of solenoid valves and diaphragm pumps for their simplicity and durability

Commercial Solutions: Existing commercial products such as Dettol's automatic soap dispenser and Xiaomi’s smart
dispensers were analyzed for their design, features, and limitations. While these products are efficient, they often
involve high manufacturing costs and limited adaptability for customized applications, presenting opportunities for
improvement in affordability and scalability.

Challenges in Adoption: Studies have also highlighted challenges in widespread adoption, including initial costs,
maintenance, and technical issues like sensor calibration and pump durability. For example, research by R. Bhatia
(2021) identified that environmental factors such as ambient light and temperature can affect sensor performance,
necessitating robust design considerations.

Key Insights and Research Gaps

The literature review reveals the following key insights:

1. Touchless technology significantly improves hygiene and reduces contamination risks.

2. IR and ultrasonic sensors are widely preferred for their reliability and cost-effectiveness.

3. Energy efficiency and eco-friendliness are important design considerations for long-term usability.

4. Current commercial products are often limited by high costs and proprietary designs, leaving room for more
customizable and affordable solutions.

1. METHODOLOGY

Materials and Methods: To better understand the design and functionality of automatic soap dispensers,

a prototype was developed using the following components:

Infrared Sensor (IR Sensor) : To detect hand proximity and minimize false activations.

1. Jumping Wires : For creating electrical connections between components.

Motor : To drive the soap dispensing mechanism

Lithium Battery : To power the device efficiently and provide portability

3D-Printed Housing : To securely enclose the internal components and provide a user-friendly design.

Bl
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IV. CIRCUIT DESIGN

The circuit was configured to connect the IR sensor and motor through the jumping wires, allowing the motor to
activate upon detecting a hand. The lithium battery served as a reliable power source, and the components were
arranged to minimize energy consumption during idle periods.

V. EXPERIMENTAL RESULT

The prototype underwent rigorous testing to assess its performance under various conditions: Sensor Accuracy The
infrared sensor consistently detected hands within a range of 5-10 cm, with an accuracy rate exceeding 95%. This
ensured reliable activation without unintended dispensing, even in environments with fluctuating lighting conditions.
Dispensing Consistency.The motor-drive mechanism delivered precise quantities of soap with minimal waste. Users
reported satisfaction with the uniformity of soap output, which was adjustable to suit individual preferences and
application requirements. Battery Life The lithium battery enabled the device to operate for over 1,000 activations per
charge, demonstrating efficiency suitable for both low- and high-traffic areas. The rechargeable nature of the battery.
further enhanced its practicality, reducing dependency on disposable power sources. Durability and Maintenance The
3D-printed housing proved to be durable under stress tests, and its modular design allowed for easy maintenance. Users
noted that the device was simple to clean and refill, reducing downtime in high-usage scenarios.

User Feedback During trials, users highlighted the convenience and reliability of the touch-free operation. Many noted
that the consistent dispensing mechanism reduced soap wastage compared to manual alternatives. The compact,
ergonomic design was also praised for its ease of installation and maintenance

VI. CONCLUSION

Automatic soap dispensers represent a significant advancement in hygiene technology, offering a practical solution to
reducing germ transmission through contactless operation. Their growing adoption in healthcare, hospitality, and
domestic settings underscores their importance in modern hygiene practices. While challenges such as battery
dependency and environmental concerns persist, innovations like energy-efficient designs, refillable reservoirs, and
sustainable materials are paving the way for more effective and eco-friendly models.Future advancements in sensor
accuracy and integration with smart technologies are likely to further enhance their utility, making automatic soap
dispensers an indispensable tool in promoting public health.to further enhance their utility, making automatic soap
dispensers an indispensable tool in promoting public
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ABSTRACT: The principal point of our task is to save time. It's exceptionally difficult to invest our energy
dependably in cleaning of the white board. This project is implemented to make human work easier and can reduce the
use of human power because of its potential applications. The report puts forward a kind of mechanism design scheme;
this mechanism keeps the whiteboard clean. The duster which is mounted on a iron plate moves in forward and reverse
direction horizontally. Duster is mounted on a iron plate which receives power from a Screw shaft, on which sliding
bearing are mounted and a Dc motor is attached with it so that effective drive is being done. This appertains to new and
useful improvements and more particularly to an apparatus whereby whiteboards can be cleaned in an easy and
convenient manner. The object of the present automatic whiteboard duster is to provide an attachment for whiteboards
in the form of a power-driven erasing apparatus which can be set in operation, thus eliminating the drudgery of
automatically cleaning blackboards. In the teaching field, whiteboard, duster, and marker are crucial elements. To erase
the writings from large size boards manually with a duster is a time-consuming task. It breaks the concentration of both
lecturers and listeners. This paper represents the design and construction of automatic whiteboard cleaner.

KEYWORDS: Automation, whiteboard cleaner, Arduino.
L. INTRODUCTION

It is a system that is generally used to clean the whiteboard automatically with the help of duster. By the use of this
automatic system, we can save our time and energy. It is a new technology that is generally used now a day. A system
for cleaning the whiteboard wherein a duster is mounted for longitudinal movement on the board and dc motor is
mounted that is mechanically interconnected to a drive assembly for producing the movement of the duster in an
erasing operation. It will use the screw shaft, slider bearing, shaft mechanism to convert the rotary motion of electric
motor into linear motion of duster.[1]

Automation or automatic control is the use of various control systems for operating equipment’s such as machinery,
processes in factories, boilers and heat treating ovens and other applications with minimal or reduced human
intervention. Some processes have been completely automated. The biggest benefit of automation is that it saves labor;
however, it is also used to save energy and materials and to improve quality, accuracy and precision.

II. LITERATURE SURVEY

The machine can operate in three selectable operatable modes. In the first mode, it cleans the left side of the board. In
the second mode it cleans the right side of the board. In the third mode it cleans the whole area of the board. The
machine uses two stepper motors to move duster in horizontal (x axis) and vertical (y-axis) direction. To move the
duster in up and down direction linear motor is used. Infrared transceiver is used to detect horizontal direction of motor.
Four limit switches are used to detect the boundary of the board. A dsPIC30F401 microcontroller which was
programmed in C language is used as the main controller in the machine [1]. The design and principles of sliding type
wipe mechanism and also carried out the implementation and experimentation for motion analysis. The paper puts
forward a kind of mechanism design scheme, the mechanism can automatically detect the blackboard chalk stains, and
erase the font, keep the blackboard clean.[2]

III. METHODOLOGY
In the working of automatic whiteboard duster as the power is supplied to the motor through screw the shaft with slider

bearing side starts rotating. Two screws are connected at both the side of shaft and slider is connected on the white
board. Thus, movement of these each motor rotates the both screws rotate by which both the upper and lower
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supporting start rotating. By the rotation of these support, the screw shaft which is mounted on this slider in horizontal
direction also starts rotating. A duster which is mounted on this support starts reciprocating thus clean the board.

IV. EXPERIMENTAL RESULT

IMAGE OF THE PROJECT

WHITE BOARD
White Board is a sturdy board with perfect marker writing surface in front. The back of the board is G.I. Sheet for
balancing and to make a water-proof surface. (3 x 2 ft)

- = -

Advantages
e No conventional grid electricity required

e Long operating life

e Highly reliable and durable
e Easy to operate and maintain
e Eco-friendly

Disadvantages

e High installation cost
e Operating speed is low.
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Applications

Very simple to operate

Low speed, same way as done by hand
Bidirectional.

Timing control, sound indication and more
Easy handling

V.CONCLUSION

So, to help and give benefit to humankind the research and development of Automatic Duster Machine is an alternative
machine that can help lecturer, teacher and student to keep their duty clean a white board by using this machine.
Compared with manually wipe, smart wipe has a good effect and runs smooth with good reaction speed. The smart
eraser has a simple structure, easy to operate, easy to obtain raw materials, manufacturing equipment simple process. Its
Control functions, and less susceptible to interference, high reliability, ease of use, can make products with high
performance and low cost. The product is suitable for large, medium and small institutions, the promotion of certain
significance.Future scope The project has covered almost all the requirements. Further requirements and improvements
can casily be done since the as per requirements is mainly structured or modular in nature. Improvements can be
appended by changing the existing modules.
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ABSTRACT: This paper details the biometric design process for a fingerprint-based student attendance system. The
study claims about the general attendance system of both students and employee. The structure will assist organizations
in organizing attendance that is precise in time and that includes data information. A thumbprint is used as a sign for
system entry. The major goal is to create an IOT-based biometric attendance system that can track attendance and
collect data for daily use. To design the ideal framework, there will be simply interface an OLED display and
fingerprint sensor. In offices and classrooms, attendance tracking systems are frequently used to record attendance. It
has numerous applications in colleges, industries, and workplaces where accurate & timely attendance marking is
compulsory.

KEYWORDS: Fingerprint, Biometric, Attendance, Arduino.
I.INTRODUCTION

The old-fashioned school attendance method in which the teacher calls out individually students name and histories
their attendance ‘wastes-time’ during lectures. When there are many peoples in a class, in particular, this gets worse.
Managing attendance data for a big number could be quite interesting. Another main-drawback of traditional systems is
the possibility of a student marking a false attendance record. In educational institutions, it is now crucial to be able to
quickly identify pupils participating in various activities. This is done to monitor student absenteeism and tardiness to
class, respectively.

Biometric technology has developed to the point where it can now be used in systems without compromising mobility.
Data may be safely saved and accessed anytime necessary thanks to the new expansion of several cloud-based
computing & storage technologies. In particular, fingerprint and iris pictures are regarded as the most trustworthy
biometric data sources. On a collection of fingerprint data, various strategies effectiveness will be assessed. The
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fingerprint data set may then be used for statistical trials in conjunction with these development strategies. We can learn
more about how to determine the statistical uniqueness of fingerprint minutiae by using the findings from these trials.
This system's primary objective is to determine if fingerprint identification suffices in place of attendance. It is
anticipated that the work in this system will advance to the point where hypotheses may be thoroughly tested. There is a
critical need for quality-driven, proof-based frameworks in the current, highly volatile socio-political environment.

The intent to develop a "'Smart Attendance Monitoring System” using Biometric. This includes the current problems
with attendance systems, the operation of a traditional fingerprint-based attendance-system, their benefits and
drawbacks, and an analogy based on vital parameters. The system's security for users will increase with the introduction
of the fingerprint sensor. In offices and classrooms, attendance tracking systems are frequently used to record
attendance. These systems have great progress from using human attendance marking in attendance records to using
high tech software & biometric technologies. The fingerprint attendance-system intent to automatize the attendance of
academic institutions by using the biometric technologies (fingerprint). When related to the conventional name-call out
procedures, the automated attendance taking procedure is extremely efficient. It decreases the amount-of time needed
for conventional method.

II. LITERATURE SURVEY

Digitalizing the Old Approach

Traditional student’s attendance involves all the roll-calling issues and takes a lot of time for students and teachers to
conduct departmental sessions. The procedure is lengthy and takes many instructors' and students' time. We reduced the
length of the complete attendance verification by designing an online system. Substituting the conventional procedure,
teachers had to call each student's name in class and note the attendance when the student answered. It offers a more
straightforward and quicker approach to monitoring attendance. Instructors will no longer require a paper sheet to mark
student attendance in their proposed system. They can construct attendance records by obtaining the necessary
information from the database, making the entire procedure paperless.

Fingerprint Recognition Based

Most of the research has demonstrated that fingerprint or hand gesture recognition is a highly suitable method for an
attendance management system. The method of digitally comparing one or more unknown fingerprints to a collection
of known and unknown fingerprints in the database is known as automated fingerprint recognition. The students may
check their essence by placing their fingertips on the device's sensor.

III. METHODOLOGY

Fingerprint biometrics is based on the unique patterns of ridges and furrows present on an individual's fingertips. These
patterns are virtually impossible to replicate, making fingerprints an ideal identifier for biometric applications. A
Fingerprint-Based Biometric Attendance System using Arduino utilizes this unique trait to provide an accurate and
secure method of recording attendance.

To build the Fingerprint-Based Biometric Attendance System, you will need the following components:
Arduino Board (Arduino Uno)

Fingerprint Sensor Module (R305/R307 Fingerprint Sensor)

Real Time Clock Module (DS3231/DS1307)

LCD Display (16x2)

Jumper wires

Pushbuttons for navigation

Power supply and connecting cables

Understanding the Components

The heart of our fingerprint-based biometric attendance system is the Arduino microcontroller, a versatile and widely

used open-source platform. Alongside Arduino, we will require a few essential components to build the system:

e Fingerprint Sensor: This module scans and captures the unique fingerprint patterns of individuals. It then
converts the fingerprints into digital data for further processing.

e Display Module: An LCD display is utilized to provide real-time feedback, such as attendance status or
instructions to users.

e Keypad: A small keypad can be integrated to offer additional functionality, like an admin login or manual entry
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mode.
e Buzzer: A simple audio output device, such as a buzzer, can be incorporated to provide auditory cues during
various events, like successful authentication or errors.

How it Works

e Enrollment: The system administrator enrolls individuals by capturing their fingerprints using the fingerprint
sensor. The unique fingerprint data is then stored in the Arduino's memory along with their corresponding
identities.

e  Authentication: When a person needs to mark their attendance, they place their finger on the fingerprint sensor.
The sensor captures the fingerprint and converts it into digital data.

e  Matching Algorithm: The Arduino compares the captured fingerprint data with the stored templates using an
advanced matching algorithm. If a match is found, the individual's identity is verified.

e Attendance Marking: Once the identity is verified, the system marks the attendance in real-time, and the LCD
display may show a success message or the person's name.

e Error Handling: In case of an unsuccessful match, the system can prompt the user to try again or display an error
message on the LCD screen.

e Admin Features: For administrative purposes, the system may include an additional level of security through a
keypad, enabling authorized personnel to access attendance records or add new users.
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IV. EXPERIMENTAL RESULTS
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V. CONCLUSION

The Fingerprint-Based Biometric Attendance System using Arduino represents a significant leap in attendance tracking
technology. By leveraging the uniqueness of fingerprints, this system provides an accurate, efficient, and secure
solution for managing workforce attendance. With its ability to eliminate time theft and enhance overall productivity,
organizations can enjoy streamlined operations and improved workforce management. As biometric technology
continues to evolve, we can expect even more sophisticated solutions that further enhance security and efficiency in
various aspects of our lives.
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ABSTRACT: The focus is on a dark, curving road that snakes through a mountainous or forested landscape. Along the
curves, motion-sensor lights flare up in vibrant, glowing arcs of light—perhaps neon blue, green, or orange—casting an
otherworldly glow onto the surroundings. The lights follow a pattern of activation, creating a sense of motion and flow
as if guiding the vehicles around the bends. The background fades into darkness, enhancing the ethereal effect of the
lights.

KEYWORDS: Curved Roads, Motion sensor light, Road Safety, Hazards.
I. INTRODUCTION

A "Curve Roads Alert by Motion Sensor Lights" system is one of the advanced safety innovations designed to improve
driving conditions on winding roads, particularly at night or during unfavorable weather. The system makes use of
strategically placed motion- activated lights that will light up when a vehicle approaches, creating a dynamic pathway
that guides drivers through sharp curves and blind spots.The technology does not only enhance visibility but also
reduces energy consumption by activating lights only when needed. This concept is ideal for mountainous terrains,
rural areas, and highways with high accident rates, combining safety, efficiency, and modern design to address critical
road safety challenges. Some of the examples are :

(a) (b)
II. IMPORTANCE

For Early detection of hazards: Wildlife Crossing: In mountainous areas, animals often cross roads unexpectedly.
Motion sensors can warn drivers of their presence.

To Improve driver awareness: These systems alert drivers to slow down or take caution, especially on blind curves,
steep inclines, or areas with poor visibility due to fog or rain.Real-time alerts can reduce the chances of high-speed
collisions.

To Prevent Accidents: Detecting vehicles stalled or Stopped on the road can prevent rear- end collisions, especially
in areas with sharp turns or narrow roads. Sensors can be used to find unusual patterns such as vehicles traveling too

fast or erratically as vehicles traveling too fast or erratically , prompting warnings warnings to other drivers.

Enhancing Emergency Response: Motion sensors can detect Sudden changes, such as a vehicle skidding off the
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road or coming to an abrupt halt, and alert authorities or emergency services promptly.Faster response times can
save live in criticalsituations where accidents occur in remote or difficult to-reach areas.

III. CHALLENGES ON INCLINED CURVED ROADS FOR PLANTING MOTION SENSOR LIGHTS

Planting motion sensor lights on inclined curved roads can present a variety of challenges. These challenges primarily
revolve around physical installation, environmental factors, and ensuring optimal performance of the lights. Below are
some key challenges:

1. Stability and Safety of Installation

Uneven Terrain: Curved and inclined roads often have varying levels of slope, making it difficult to securely
plant motion sensor lights. The stability of the lighting fixtures could be compromised, especially on steep inclines.
Seil Quality: The type of soil or surface may not provide enough stability to hold the lights in place, especially on
curved or sloped sections. Loose soil or rocks can make the installation process more complex.

Risk of Accidents: If the lights are not properly secured, they might get displaced, posing hazards for vehicles and
pedestrians.

2. Power Supply Challenges

Electrical Cabling: Running power lines or connecting solar panels along curved and inclined roads is more
complicated. The wiring might need to follow the curvature of the road, increasing the complexity of installation.
Solar Energy Considerations: If solar-powered lights are being used, the angle of inclination may affect the
amount of sunlight the solar panels receive, reducing their efficiency. For curved roads, this could also create
inconsistent power availability along the path.

3. Maintenance and Durability

Difficult Access: Curved and inclined roads can make it challenging to access the lights for maintenance or
repairs, especially if the lights are placed on higher embankments or on steep slopes.

Weather Impact: On inclines, water runoff from rain or snow can affect the durability of the sensor lights, causing
corrosion or erosion of the installation site. Curved roads may have concentrated water flow, which could weaken
the lights over time.
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4. Costs and Budgeting

o Installation Complexity: Installing sensor lights on curved and inclined roads may require additional engineering
efforts, such as custom mounting or the use of specialized equipment to secure the lights.

e Increased Costs: Due to the difficulty of installation, additional labor, materials, and tools may be required,
resulting in higher overall costs for the project.

5. Weather and Environmental Conditions

e Temperature Variations: On inclined areas, temperature fluctuations between higher and lower points may affect
the functionality of certain lights, especially if they are solar-powered or have temperature-sensitive components.

e Snow and Ice: On roads in colder climates, snow accumulation and ice formation can obstruct the proper
functioning of the lights or even damage them if not designed for such conditions.

IV. LIMITATIONS AND CHALLENGES FOR CONSTRUCTION OF MOTION SENSOR LIGHTS

Technical Limitations

e Detection Range Issues: Motion sensors have a limited range and field of view. On curved roads, these limitations
might leave blind spots, reducing effectiveness.

o Sensor Sensitivity: Sensors may struggle to differentiate between vehicles, pedestrians, and environmental
movements (like wind-blown debris or wildlife), causing false triggers or missed detections.

e Power Supply Dependency: Motion sensor lights typically require consistent power, and remote or hilly areas
might lack reliable access to electricity.

o Limited Weather Resistance: While weatherproof designs exist, extreme conditions like heavy rainfall, snow, or
sandstorms can reduce performance over time.

Economic and Policy Limitations

o High Initial Costs: Installation on difficult terrains involves high costs due to custom designs, specialized
equipment, and labor.

e Operational Costs: Although motion sensors reduce energy consumption, they still require maintenance and
occasional part replacements.

e Regulatory Compliance: In some areas, strict regulations might mandate additional safety measures, increasing
complexity and costs.

V. CASE STUDIES AND APPLICATIONS

Real-World Implementation: The practical use of motion sensor lights on banked roads includes the combination of
cutting-edge lighting and sensor technology to improve safety and efficiency.
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Comparative Studies: Banked roads with motion sensor lights are dynamic and energy efficient compared t o
streetlights, reflective road markers, smart road systems, or LED cat eyes. The streetlight is always on, unlike the
motion sensor light that switches on only when a vehicle is approaching, thereby saving lots of energy. They
can surpass reflective markers in offering bright visibility to regardless of weather conditions and are cheaper
than the sophisticated smart road systems, which call for more extensive infrastructure. Although LED cat eyes are
solar-powered, passive lighting, motion sensor lights offer active, adaptive lighting to provide sharpcurves with exact
guidance. Therefore, they are better for the enhancement of safety and efficiency on high-risk, banked road.

Testing:
e  Conduct real-time testing to ensure accurate detection and timely activation.
e Simulate various traffic and environmental conditions.

VI. METHODOLOGY

Problem Analysis and Objective Setting

o Identify High-Risk Locations: Analyze traffic accident data to pinpoint dangerous curved roads.

o Define Goals: Establish the primary goal to reduce accidents by enhancing visibility and providing timely alerts to
drivers.

Site Assessment and Preparation
e  Conduct on-site surveys to evaluate road conditions, visibility, and environmental challenges.
e C(Clear vegetation or obstructions that could interfere with sensor function or reduce visibility.

Performance Evaluation:

e Reduction in accident rates.

e Driver response times to alerts.

e System reliability and energy efficiency.

Reporting:
e  Generate periodic reports to evaluate the
e system’s impact and recommend future improvements

VII. CONCLUSION

Installing motion sensor lights on inclined curved roads offers significant advantages in enhancing road safety,
conserving energy, and promoting sustainable infrastructure. These systems ensure targeted illumination, providing
visibility only when needed, thus reducing light pollution and energy consumption. The application of motion sensor
lights is particularly impactful in areas with challenging terrains, such as mountainous roads, urban curves, and rural
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highways. Despite their benefits, challenges like uneven terrain, environmental conditions, and high installation and
maintenance costs must be addressed through innovative designs, durable materials, and advanced technology.
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ABSTRACT: The Laser Security Project System is an advanced security mechanism designed to enhance protection
for sensitive areas. It utilizes laser beams as an invisible boundary to detect unauthorized entry. When a laser beam is
interrupted, the system triggers an alarm, sends real-time alerts, or activates countermeasures. This system integrates
precision laser emitters, highly sensitive photodetectors and a central control unit for seamless operation. It offers
advantages such as high accuracy, minimal maintenance, and adaptability to various environments. Suitable for
applications ranging from residential security to industrial facilities, the laser security system represents a cost-effective
and reliable solution for modern security challenges.

KEYWORDS: Laser security system, Intruder detection, Infrared laser light, Security sensors,Perimete Motion,
Access control, Alarm systems.

L. INTRODUCTION

Security is a fundamental requirement in modern society, and advancements in technology have paved the way for
innovative methods to safeguard assets, properties, and restricted areas. The laser security system is one such advanced
solution designed to enhance security and prevent unauthorized access effectively.

The laser security system operates on the principle of light interruption. It employs a laser beam that acts as an invisible
barrier. When the beam is broken, the system detects the interruption and triggers an alarm or activates a response
mechanism. This system is widely used in various applications, including residential, commercial, and industrial
premises, as well as in sensitive areas like museums, banks, and research facilities.

The project focuses on designing and implementing a cost-effective and reliable laser security system. This system
combines key components such as laser emitters, photoelectric sensors, and control circuits to detect intrusions. Its
compact design and straightforward operation make it suitable for a wide range of security applications.

II. LITERATURE SURVEY

A laser-based security system is a modern, reliable, and efficient technology widely used for securing areas, detecting
intrusions, and monitoring activities. These systems utilize laser beams, sensors, and control units to create invisible
protective barriers or detect motion. Their precision, adaptability, and integration with advanced software make them
suitable for various applications, including residential, industrial, military, and commercial sectors. The core
components of a laser security system include laser sources, detectors, and control units. Laser sources, often infrared
or visible lasers, emit beams that serve as a protective line or detection field. Detectors, such as photodiodes or optical
sensors, monitor the laser beam for any interruptions or reflections, signaling potential breaches. Control units,
typically microcontrollers or processors, analyze data from the sensors and activate alarms or notifications upon
detecting anomalies. Advanced systems also incorporate software powered by artificial intelligence (AI) and machine
learning (ML) to enhance accuracy, minimize false alarms, and identify patterns. These systems are used extensively
for applications like intrusion detection, perimeter security,

motion detection, and biometric recognition. Intrusion detection systems utilize laser tripwires to safeguard sensitive
areas, any interruption in the beam triggers an alarm. Perimeter security systems, such as laser fences, create virtual
boundaries to protect large outdoor areas, such as military installations, airports, and industrial plants. In motion
detection and object tracking, lasers, often paired with LIDAR technology, provide precise spatial mapping and
enhanced environmental analysis. Additionally, laser scanners are employed in biometric recognition, such as retina
and fingerprint scanning, offering secure access control with a focus on resisting spoofing attempts.
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1. METHODOLOGY

The methodology for a laser security system project involves several systematic steps to ensure the system is efficient,
reliable, and meets its intended purpose. Initially, a requirement analysis is conducted to define objectives, assess the
area to be secured, identify potential threats, and evaluate environmental conditions. The system is then designed,
selecting components such as laser sources, sensors, control units, and alarm mechanisms. The design includes strategic
placement of lasers and sensors to maximize coverage and minimize blind spots, alongside software integration for data
processing and alarm control. A prototype is developed by assembling hardware components and integrating software
for signal analysis and response. This prototype undergoes rigorous testing to evaluate detection accuracy,
environmental resilience, range, coverage, and response time. Based on the testing results, the system is optimized
through adjustments to sensors, software algorithms, and hardware components. After optimization, the system is
implemented at the target site with proper configuration and calibration. Finally, regular maintenance ensures continued
efficiency, including cleaning, recalibrating, and updating software or hardware to address evolving security needs.
This methodology ensures a robust and adaptable laser security system capable of reliable performance in diverse
applications.

IV. EXPERIMENTAL RESULT

The experimental results of a laser security system demonstrate its effectiveness, reliability, and limitations in detecting
intrusions and ensuring secure monitoring. During testing, the system is evaluated under various conditions to measure
its performance across several parameters.

1. Detection Accuracy: The system exhibited a high level of precision in identifying intrusions. Interruptions in the
laser beam were consistently detected, with minimal false positives. The system accurately differentiated between
legitimate threats (e.g., human intrusions) and non-threatening events (e.g., small animals or falling debris) when
enhanced by Al algorithms.

2. Range and Coverage: The laser security system effectively covered the designated area, with a detection range of up
to [insert measured range, e.g., 10 meters]. Adjustments to the laser source and sensor placement improved coverage,
ensuring no blind spots in the secured zone.

3. Environmental Resilience: The system performed well under standard indoor and outdoor conditions. However, in
adverse weather conditions such as heavy fog or rain, the laser beam's effectiveness slightly decreased, requiring
adjustments in the system's sensitivity settings or use of weather-resistant hardware.

4. Response Time: The system demonstrated a rapid response time, triggering alarms within milliseconds of detecting
beam interruptions. This quick response enhances its suitability for high-security applications.

5. Energy Efficiency: The laser and sensors consumed minimal power during operation, making the system energy-
efficient and suitable for long-term deployment.

6. Durability and Maintenance: The hardware components withstood environmental stress during prolonged tests,
requiring only routine maintenance, such as cleaning the laser lens and sensors.

V. CONCLUSION

The laser security system project demonstrates the effectiveness of laser technology in providing reliable and precise
intrusion detection and area monitoring. The system's integration of laser sources, sensors, control units, and alarm
mechanisms ensures accurate detection and quick responses to potential threats. Its adaptability allows deployment
across diverse environments, such as residential, industrial, and military spaces.

Experimental results highlight the system's high accuracy, fast response time, and low power consumption, making it
an efficient and cost-effective solution. While challenges such as sensitivity to adverse weather conditions exist, these

can be mitigated with system enhancements like weather-resistant components and Al-driven algorithms.

Overall, the project establishes that laser security systems are a robust, scalable, and future-ready solution for modern
security needs, with room for continuous improvements to address evolving security challenges and technologies.
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ABSTRACT: As we can see in today's world only some devices like PC's and mobiles are connected to internet. Now-
a-days world is fully overtaken by the internet and internet of things. Internet is use for basic need of all human beings.
The Internet of Things (IOT) is the network of physical objects. It simply means to monitor a physical device or
machine or it is inter-networking of physical devices which is embedded with electronics, sensors, software and
network connectivity to enable it to achieve greater value and services by exchanging data with the manufacturer.
Agriculture is the backbone of our country, most of the people depend on agriculture. The main issue in agriculture is
water scarcity. The water resource is not used in an effective manner, so the water is wasted. In order to overcome this
irrigation process can be automated. The use of Internet of things in this field will be helpful to reduce the wastage of
water. So that the temperature as well as humidity and light are measured by means of sensors and depend up on the
outcome further processing can be performed. We propose a system that will capture all the details about the soil and
the temperature by means of different sensors. The sensed information will be sending to the processor and depends up
on the outcome the alert message will be passed and the appropriate amount of water will be released to the crop. The
advantage of this system will be finding the current issues in terms of soil condition, humidity and temperature also the
information will be the immediately passed to the farmers.

L. INTRODUCTION

The concept of a network of smart devices was introduced in 1982, with modified coke machine that becomes the first
internet connected appliance. Between 1982 to 1999 many companies are working on IOT. But in 1999 IOT is
introduced by British technology pioneer Kevin Ashton coined the term in his work Procter and gamble. But the term
IOT did not step up in 2011, later in 2014 it reached mass market. IOT allow the objects that will connect through the
internet with RFID (Radio Frequency Identification) communication method that include wireless technology and
sensors which can identify themselves uniquely. In the world of Internet information play important role in everyone
life. Agriculture is speedily becoming a data Intensive industry, where farmers can collect and evaluate a large amount
of information from a different device in order to become more efficient in production.

This topic highlights various features such as smart decision making based on soil moisture real time data. Internet of
Things (IoT) plays an important role in most of the fields. The use of IoT increased because of the various advantages
we can get from that. The agriculture is the area where a lot of improvement is needed because that is one of the
essential needs and a large sector of people is involved in that. Most of the area the major problem is the water scarcity
because of low rainfall and even though there is rainfall the water is wasted because of no proper arrangement for the
storage of water. Many techniques are proposed in IoT in terms of providing a better irrigation to the crop. The IoT
devices can also be used in home for monitoring the garden real time.

II. METHODOLOGY

Understanding the Components:

oNodeMCU (ESP8266): Acts as the central processing unit, collects data from sensors, and sends it to the cloud.
oSoil Moisture Sensor: Measures soil moisture levels.

oDHT Sensor (DHT11/22): Measures temperature and humidity of the environment.

eRelay Module: Controls the water pump based on soil moisture levels.

e Water Pump: Pumps water to the plant when triggered by the relay.

ePower Source: Supplies power to the system (e.g., 9V battery).

Circuit Assembly Connections:
eSoil Moisture Sensor: Connect the analog pin to the A0 pin of Node MCU. Connect VCC and GND to power lines.
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oDHT Sensor: Connect the data pin to a digital GPIO pin (e.g., D2). Connect VCC and GND to power lines.

eRelay Module: Connect the control signal pin to another digital GPIO pin (e.g., D1). Relay output terminals connect
to the water pump.

ePower Supply: Use a 9V battery to power the relay and pump. Power NodeMCU through its USB or Vin pin.Review
analytics quarterly and consider needed adjustment to scheduling, topics.

IoT Integration:

Connect the NodeMCU to a Wi-Fi network.

Push sensor data to an IoT platform for remote monitoring (e.g., using an HTTP POST request or MQT ) Set up data
visualization dashboards on the IoT platform.

Software Development:
e  Programming Tools: Use Arduino IDE or a similar platform to program the NodeMCU.

e Libraries Required:

o  ESP8266WiFi.h for Wi-Fi connectivity.

e DHT.h for DHT sensor data.

e  ThingSpeak (or other platforms) for IoT integration.
Code Workflow:

e Initialize sensors and relay.

Read data from the soil moisture sensor and DHT sensor.
Transmit data to an [oT platform (e.g., ThingSpeak, Blynk).
Compare soil moisture data to a threshold.

Trigger the relay to activate the water pump if moisture is low.

How it works?
Here’s a simple explanation of how your IoT-based plant monitoring system works:

Sensors Collect Data:
The soil moisture sensor checks if the soil is dry or wet. The DHT sensor measures the temperature and humidity

around the plant.

NodeMCU Processes Data:
The NodeMCU reads the data from the sensors. It compares the soil moisture level to a set threshold.

209 |Page



Proceedings of 3 International Conference on Multidisciplinary Research in Engineering and Technology (ICMRET-20235)

15" & 16™ Jannary 2025, Ajeenkya DY Patil School of Engineering, Pune, India, ISBN: 978-81-984557-6-5

Watering the Plant:
If the soil is too dry, the NodeMCU turns on the water pump using the relay. Once the soil has enough water, the pump
is turned off.

Sending Data Online:
The NodeMCU sends the sensor data (temperature, humidity, soil moisture) to an IoT platform (like ThingSpeak) via
Wi-Fi. You can monitor this data in real-time on your phone or computer.

Automation:
The system automatically waters the plant when needed, saving you time and ensuring proper care.This way, your
plants get the right amount of water, and you can monitor their health remotely!

III. LITERATURE SURVEY

In India about 35% of land was under reliably irrigated. And the 2/3r part of land is depending on monsoon for the
water. Irrigation reduces dependency on monsoon, improves food security and improves productivity of agriculture
and it offers more opportunities for jobs in rural areas. Farmers are facing problems related to watering system that
how. In this paper, humidity sensor, moisture sensor, temperature sensors placed in root zone of plant and gateway unit
(ESP8266) handles the sensor information and transmit data to an android application. This application is developed
for measure approximate values of temperature sensor, humidity sensor and moisture sensor that was programmed into
a microcontroller to control water quantity.

How it will help in future:

1 Efficient Resource Management

Reduces water wastage by optimizing irrigation based on real-time soil moisture and weather data. Minimizes fertilizer
and pesticide use by detecting plant health issues early, leading to eco-friendly farming practices.

2. Improved Crop Yield and Quality
Constant monitoring ensures optimal growing conditions, improving productivity and crop quality. Early detection of
plant stress prevents diseases, reducing crop loss.

3. Scalability and Accessibility
Makes advanced monitoring systems affordable and scalable for small-scale farmers, promoting widespread adoption.
Helps urban dwellers manage home gardens or indoor plants, encouraging green living in cities.

4. Sustainability and Environmental Impact
Reduces over-extraction of natural resources like water and soil nutrients, promoting sustainable agriculture.
Encourages renewable energy solutions (e.g., solar-powered systems) for powering [oT devices

5. Integration with Al and Predictive Analytics
Future systems could use Al for predictive insights, such as suggesting the best planting schedules or detecting pest
infestations early. Big data analytics can provide farmers with trends and forecasts for better decision-making.

6. Smart Agriculture Revolution

Plays a critical role in "Precision Farming," which is expected to dominate future agricultural practices.

Facilitates vertical farming and controlled-environment agriculture, critical for feeding urban populations and tackling
global food insecurity.

7. Climate Change Adaptation
Helps mitigate the impact of climate change by monitoring and adapting to changing environmental conditions.
Promotes climate-resilient crops by enabling detailed tracking of stress factors.

IV. CONCLUSION
The advent of Smart Plant Monitoring Systems powered by IoT represents a transformative shift in agriculture,
gardening, and environmental sustainability. By integrating advanced technologies like sensors, cloud computing, and

real-time data analytics, these systems have the potential to address some of the most pressing challenges in modern
farming. They enable precise monitoring of critical plant health parameters such as soil moisture, temperature,

210|Page



Proceedings of 3 International Conference on Multidisciplinary Research in Engineering and Technology (ICMRET-20235)

15" & 16™ Jannary 2025, Ajeenkya DY Patil School of Engineering, Pune, India, ISBN: 978-81-984557-6-5

humidity, and light intensity, ensuring that crops receive the care they need at the right time. This precision not only
boosts crop yield and quality but also minimizes resource wastage, promoting sustainable practices that are essential in
the face of growing environmental concerns and climate change. These systems also democratize access to technology,
benefiting farmers of all scales, from large agribusinesses to smallholders and even urban gardeners. By providing
affordable, easy-to-use solutions, they encourage the adoption of smart agriculture practices worldwide. Moreover, the
integration of renewable energy sources, such as solar power, ensures that these systems remain energy-efficient and
environmentally friendly.

Looking ahead, the potential for incorporating artificial intelligence and machine learning in these systems opens new
horizons. Predictive analytics could forecast crop diseases, optimize planting schedules, and even automate irrigation
and fertilization, further reducing human intervention and enhancing efficiency. These advancements will play a crucial
role in addressing global food security challenges as the world's population continues to grow. Additionally, by helping
mitigate the effects of unpredictable weather patterns, smart plant monitoring systems can serve as a critical adaptation
tool for farmers facing the uncertainties of climate change.

In conclusion, smart plant monitoring systems embody the convergence of technology and sustainability, showcasing
the power of IoT to create smarter, greener, and more resilient agricultural systems. As we continue to explore and
enhance these technologies, their impact will undoubtedly extend beyond agriculture, contributing to broader
environmental conservation efforts and fostering a future where technology and nature work in harmony to meet human
needs responsibly.
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ABSTRACT: The Railway Platform Safety Sensor project aims to develop a cutting-edge safety system designed to
protect passengers and railway staff by preventing accidents and improving hazard detection on railway platforms.

KEYWORDS: Railway platform safety, Sensor Network, Edge Detection, Crowd Management, Smart Platform,
Automatic warning system.

I. INTRODUCTION

The safety of passengers and railway personnel is a critical priority in the design and operation of modern railway
systems. Railway platforms, where passengers board and disembark from trains, are often locations of heightened risk
due to the proximity of trains, potential overcrowding, and human error. To mitigate these risks and enhance passenger
safety, the Railway Platform Safety Project aims to develop an intelligent, sensor based system that can detect hazards
and trigger automatic responses to protect individuals on the platform. This project focuses on the integration of
advanced safety sensors-such as proximity sensors, infrared sensors ,ultrasonic sensor, and video surveillance system-to
monitor the railway platform environment in real time . this sensors will be used to detect use to detect subjects,
obstracles, or individuals that are too close to the platfrom edge, as well as to monitor crowd density, platform
conjuction, and train proximity.

II. LITREATURE SURVEY

The development of railway platform safety sensors has seen significant progress in recent years as part of the
broader trend toward automation, smart systems, and increased passenger safety. Various technologies and solutions
have been proposed and implemented worldwide to address the challenges associated with railway platform safety.
This literature survey reviews key advancements, methodologies, and research on railway platform safety sensors.

A. Ultrasonic Sensors: Ultrasonic sensors are often employed for detecting distance and proximity, both for

passengers and objects on or near the tracks. Ultrasonic waves can be emitted and the time it takes for the waves to

return helps in determining the distance to an object or person.

o Key Findings: Ultrasonic sensors are widely adopted for their ability to measure distances in real-time, helping
prevent accidents by alerting to objects near the platform edge or signaling dangerous situations (Hosseini et al.,
2021).

B. Crowd Management through SensorsAs train stations become more crowded, managing the flow of passengers

becomes increasingly important. Researchers have proposed using a combination of sensors (such as infrared,

ultrasonic, and RFID) to track and monitor crowd density in real-time.

e Key Findings: Real-time data from sensors can inform station management systems to direct people to safer areas,
reduce crowding at the platform edges, and improve overall station efficiency (Xie et al., 2020).
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III. METHODOLOGY

The methodology of railway platform safety sensors involves a structured process of designing, developing,
deploying, and maintaining sensor systems aimed at improving passenger safety at train stations. The sensors monitor
various aspects of platform conditions, detect hazards, and provide real-time alerts to both passengers and train
operators. Below is an outline of the key steps involved in the methodology for developing and implementing railway
platform safety sensors

IV. EXPERIMENTAL RESULTS

The experimental results of railway platform safety sensors typically evaluate the effectiveness, accuracy, reliability,
and overall impact of the sensor systems in preventing accidents and improving platform safety. These experiments
focus on assessing how well the sensors perform in real-world conditions, how they integrate with existing
infrastructure, and their ability to respond to various safety scenarios. Below is a breakdown of common experimental
setups, key findings, and results from studies related to railway platform safety sensors.

The primary objectives of experiments with railway platform safety sensors are:

o Detection Accuracy: Evaluating how accurately the sensors detect passengers, potential hazards, or other
relevant objects near the platform edge.

o System Responsiveness: Measuring how quickly the sensor system responds to detected risks, such as
passengers approaching the platform edge or obstacles on the track.

e Environmental Performance: Testing how well the sensors perform in various environmental conditions,
such as low light, fog, rain, or high passenger density.

e Integration with Other Systems: Evaluating how well the sensors communicate with other safety systems,
such as Automatic Platform Screen Doors (APSDs) or train signaling systems.

e Passenger and Train Safety: Assessing the overall impact on passenger and train safety, particularly in
preventing accidents or near-misses.
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ENTRY  exIT

V. MATERIAL REQUIRED

» Arduino Board (e.g., Arduino Uno) UV Senspr (GUVA-3128D or similar)

VI. APPLICATIONS

Railway platform safety sensors are integral to enhancing passenger safety, improving operational efficiency, and
ensuring smooth operations at stations. These sensors can be deployed in a variety of applications to detect risks,
manage crowd behavior, and provide real-time alerts. Below are the key applications of railway platform safety sensors
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Preventing Passenger Falls onto Tracks

One of the most critical applications of railway platform safety sensors is to prevent passengers from falling onto the

tracks. Sensors are placed along the platform edge to monitor proximity and movement, alerting both passengers and

station staff about potential hazards.

e Proximity Sensors (e.g., infrared, ultrasonic, radar) are used to detect passengers standing too close to the
platform edge. When the sensors identify a person approaching the danger zone, they can trigger warning signals
such as flashing lights or audible alarms, urging passengers to move back to safety.

e Automatic Platform Screen Doors (APSDs): Integrated sensor systems can activate APSDs to prevent
passengers from entering the track area when a train is approaching. This system is widely used in high-traffic
stations, especially in urban area

VII. CONCLUSION

A sensor platform presented to provide a system to cost-effectively monitor railway infrastructures using Wireless
Sensor Networks. The technical features of the different platform components have been shown, together with the
exhaustive experiments carried out in order to analyze and evaluate them. Railway platforms, where passengers board
and disembark from trains, are often locations of heightened risk due to the proximity of trains, potential overcrowding,
and human error. To mitigate these risks and enhance passenger safety, the Railway Platform Safety Project aims to
develop an intelligent, sensor based system that can detect hazards and trigger automatic responses to protect
individuals on the platform. We describe both hardware and software architecture. The reliability of application and
simulation software deployed upon real-time operating system.
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ABSTRACT: This paper proposes a low-cost LPG (Liquefied Petroleum Gas) detector without the use of
microcontroller and Arduino. The detector is designed using a simple circuit consisting of basic electronic components
such as a gas sensor, operational amplifier, and comparator. The gas sensor detects the presence of LPG and generates a
voltage signal that is amplified by the operational amplifier. The comparator compares the amplified signal with a
reference voltage and triggers an alarm if the gas concentration exceeds a certain threshold. The proposed detector is
reliable, low-cost, and easy to construct. The absence of microcontroller and Arduino simplifies the design, making it
suitable for use in resource-constrained environments.

KEYWORDS: LPG Gas Detector, Smoke, GSM Technology.
I. INTRODUCTION

Gas leakage leads to various accidents resulting in both material loss and human injuries. The risk of explosion, firing,
suffocation are based on their physical properties such toxicity, flammability, etc. The number of deaths due to
explosion of gas cylinders has been increasing in recent years. The reason for such explosion is due to substandard
cylinders, old valves, worn out regulators and lack of awareness in handling gas cylinders. The LPG or propane is a
flammable mixture of hydrocarbon gases used as fuel in many applications like homes, hostels, industries, automobiles,
vehicles because of its desirable properties which include high calorific value, less smoke, less soot, and meagre harm
to the environment. Natural gas is another widely used fuel in homes. Being heavier than air, these gases do not
disperse easily. It may lead to suffocation when inhaled and may lead to explosion. Due to the explosion of LPG, the
number of deaths has been increased in recent years. To avoid this problem there is a need for a system to detect the
leakage of LPG. Gas leak detection is the process of identifying potentially hazardous gas leaks by means of various
sensors. Several designs of LPG detection and alert system have been proposed in the literature.

II. LITERATURE SURVEY

This paper suggests a good way to control the system using ATMega328 microcontroller, load cell, and MQ-6 gas
sensor to monitor the levels of LPG through the load cell and display the levels continuously and to book a refill
automatically when the gas level reaches below the threshold value. The gas sensor detects the gas leakage and alert to
user through a buzzer and turns off the gas supply by turning off the regulator knob.

III. METHODOLOGY

The methodology for the "Smoke and LPG Gas Detector" involves integrating multiple technologies to detect and
respond to Smoke and LPG Gas. The system typically consists of a gas sensor, a microcontroller or a circuit board, a
power source, and an output device. The gas sensor detects the gas concentration and converts it into an electrical
signal. The microcontroller or circuit board processes the signal and triggers an alarm or a visual indication when the
gas concentration exceeds a pre-set threshold. The power source provides power to the system, while the output device
alerts the user of the gas presence. The key benefits of a low-cost gas detection system include its affordability, ease of
use, and versatility. It can be easily assembled and installed by non-professionals, provides a reliable and effective
solution for gas detection in various settings. Additionally, the system can be customized to detect different types of
gases, depending on the application

IV. EXPERIMENTAL RESULTS

The results obtain from the implemented of the gas leakage system. The lighter was used as a gas that be detect by the
detector and using the hairdryer to get the changes of the temperature. The response of the reading was obtained using
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the phone application blink and the liquid crystal display. The sensitivity of the MQ-2 sensor to detect the concentration
of the gas is by changing the sensor resistance value. The resistor value obtains from the serial monitor display by
Arduino Ide.

Image of The Project --- Smoke and LPG Gas Detector

V. CONCLUSION

The design of a sensor-based automatic gas leakage detector with an alert and control system has been proposed and
discussed in this paper. This is a low-cost, low power, lightweight, portable, safe, user friendly, efficient, multi featured
and simple system device for detecting gas. Gas leakage detection will not only provide us with significance in the
health department but it will also lead to raise our economy, because when gas leaks it not only contaminates the
atmosphere but also wastage of gases will hurt our economy.
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ABSTRACT:

1. Purpose: A concise summary of the purpose of the review, its objectives, and its scope.

2. Key Findings: Summary of key components, advantages, and challenges of Solar Water Level Meters.
3. Conclusion: General overview of the future potential of solar-powered water level meters.

KEYWORDS: Solar panel, ultra sonic sensor, water level indicator, microcontroller, SONAR sensor.
1. INTRODUCTION

Background - Importance of monitoring water levels in various applications (agriculture, flood management,
environmental monitoring, etc.). Traditional methods of water level measurement. - The need for innovative and
sustainable solutions (like solar-powered meters).

Problem Statement - Energy dependency of traditional water level meters. - Challenges faced in remote or off-grid
areas. - Objective of the Review: - Discuss the development and application of solar-powered water level meters. -
Review the components, technologies, advantages, and limitations. - Highlight the role of renewable energy in water
monitoring systems.

II. LITERATURE SURVEY

A literature survey for a solar water level meter project involves exploring research on water level monitoring
technologies, solar energy utilization, and their integration into efficient systems. Key focus areas include sensor
technologies such as ultrasonic, capacitive, or pressure sensors for accurate water level detection. Additionally, studies
on solar power systems emphasize energy harvesting, storage, and efficiency to ensure the device operates reliably,
even in off-grid locations. Research also covers loT-based systems for remote monitoring and control, enabling real-
time data transmission and automation. This survey helps identify existing gaps and innovative approaches to improve
water level monitoring using sustainable energy solutions.

III. METHEDOLOGY

The methodology for developing a solar water level meter involves a systematic approach to design, implementation,
and testing. The project begins with identifying suitable sensor technologies, such as ultrasonic, capacitive, or float
sensors, for accurate water level measurement. These sensors are interfaced with a microcontroller or a similar
processing unit to collect and process data. Solar energy is harnessed using photovoltaic panels, which power the
system and charge a battery for uninterrupted operation. The system's design integrates power management to optimize
energy consumption. For real-time monitoring and automation, the water level data is transmitted to a central hub or
cloud server via IoT technologies like Wi-Fi or GSM. The collected data can be displayed on a user interface, such as a
mobile app or a web dashboard. The final steps include rigorous testing to ensure reliability under various
environmental conditions and calibration to maintain measurement accuracy.

IV. EXPERIMENTAL RESULT

The experimental results of the solar water level meter demonstrated reliable and efficient performance under various
conditions. The solar panel effectively harvested sufficient energy during daylight hours, ensuring uninterrupted
operation, while the battery provided stable power backup during nighttime or cloudy conditions. The water level
sensor, such as an ultrasonic or capacitive type, delivered accurate readings with an average error margin of +1-2 cm,
confirming its suitability for the designed measurement range (e.g., 0—5 meters). The IoT module successfully
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transmitted real-time data to a monitoring interface, enabling remote observation and control. Overall, the system
proved to be sustainable, precise, and functional, making it a viable solution for water level monitoring in off-grid or
remote areas.

V. CONCLUSION

The solar water level meter is an efficient and sustainable solution for water level monitoring, particularly in remote or
off-grid areas. By integrating solar energy, the system ensures uninterrupted operation, reducing dependency on
external power sources and promoting renewable energy use. The accurate performance of the water level sensor and
the reliable transmission of real-time data via IoT technologies make it highly functional for various applications,
including agriculture, water conservation, and industrial water management. The successful implementation and testing
demonstrate that this system is not only cost-effective but also environmentally friendly, offering a scalable and
practical approach to addressing water management challenges.

VI. REFERENCES

References for the solar water level meter project include various scholarly articles, technical papers, and studies that
explore relevant technologies and concepts. Key references include research on IoT-based water monitoring systems
powered by solar energy, such as Kumar and Singh's (2020) study on integrating solar panels and sensors for efficient
water level measurement. Additionally, studies on sensor technologies like ultrasonic, capacitive, and float sensors
provide insights into accuracy and reliability in water level detection. Literature on solar power systems highlights
advancements in photovoltaic efficiency and battery storage, ensuring continuous operation in remote areas. Research
on IoT applications further supports the development of real-time monitoring and automation for water management.
These references collectively offer a strong foundation for designing and implementing the solar water level meter.
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ABSTRACT: The traditional fuels required for the production of strength are decreasing every day, and it is far very
vital to discover opportunity assets that may be used as fuel for the production of energy, especially for developing
countries like India the essential goal at the back of this paper is to lessen the pollutants, and recycle the wastage and
reuse them, and ultimately to produce the electricity from waste. For producing strength, we make use of the process of
changing the biomass strength into the electricity, and it will be transformed into strength, in a sense, right here, the
phenomenon of biomass strength and this biomass electricity will be transformed into power, and by the use of this
lessen the pollutants and also reduce the impact of global warming.

KEYWORDS: Conversion efficiency, Conversion technology, Energy scenario, Solid waste materials, Waste sources.
I. INTRODUCTION

In today's world, the increasing demand for electricity, coupled with growing environmental concerns, has driven the
need to explore alternative sources of energy. Traditional methods of power generation, primarily reliant on fossil fuels,
contribute significantly to air pollution and climate change. Therefore, transitioning to sustainable, renewable sources
of energy is critical to mitigate environmental degradation. One of the promising alternatives is the generation of
electricity from waste materials. Waste-to-energy (WTE) technologies utilize various types of waste—municipal,
industrial, agricultural, and even organic waste—to produce electricity. These technologies not only reduce the burden
on landfills but also provide a renewable energy source that can contribute to meeting growing power. These
technologies not only reduce the burden on landfills but also provide a renewable energy source that can contribute to
meeting growing power demands. Demands. This report explores the potential of generating electricity from waste
materials. It will provide an overview of the various types of waste that can be used, the technologies involved in their
conversion, the process of electricity generation, the environmental and economic implications, and case studies from
around the world.

II. LITREATURE SURVEY

[1] Waste to Energy: A Historical Perspective. The combustion of waste probably has a long, unrecorded history but
municipal combustion or incineration of waste can be traced back to 1874 when the first incinerator, known as a
destructor, was built in Nottingham, United Kingdom, by a company called Manlove, Alliott & Co. [2[The organic
content of municipal solid waste has long been an attractive source of renewable energy, mainly as a solid fuel in
waste-to-energy plants. [3] This study focuses on the potential to use microbial fuel cells to convert municipal solid
waste organics into energy using various operational conditions.

[4] The concept of waste to energy conversion dates back to ancient civilizations, where waste was used as a fuel for
cooking and heating. However, it was during the Industrial Revolution that waste to energy technologies began to
develop.[5] The first waste-to-energy plant was set up in Timarpur in Delhi in 1987. Built by a company from
Denmark, the plant was supposed to incinerate 300 tones of municipal solid waste per day to generate 3.75 megawatts
of electricity.

1. METHODOLOGY

Waste-to-Energy, also widely recognized by its acronym W1E, is the generation of energy in the form of heat or
electricity from waste. (The process is also called Energy from waste or EfW). Each month, millions of tons of waste
are produced. All this waste either becomes part of landfills or is exported to third-world countries, causing a huge
environmental impact on wildlife, ecosystems, and human health. Keeping this in mind, many new waste treatment
plants have come up and have developed new ways to generate energy from landfill waste. This innovation not only
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provides energy but also helps reduce the pressure put on natural resources when producing energy using conventional
ways. Energy from waste offers energy recovery by converting non-recyclable materials through various processes,
including thermal and non-thermal technologies. The energy produced in the form of electricity, heat, or fuel using
combustion, pyritization, gasification, or anaerobic digestion is clean and renewable, with reduced carbon emissions
and minimal environmental impact than any other form of energy. This makes EfW a more sustainable way of energy
production.

ELECTRICITY GENERATED BY WASTE MOTERIALS
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IV. EXPERIMENTAL RESULTS

The results showed that MSW as a primary/secondary fuel is an attractive solution considering the fact that it boasts
better characteristics in comparison with lignite. Moreover, the environmental footprint index (EFIsw) of the MSW
revealed a much smaller environmental impact. The high N content is not always translated to high emissions if NO is
expressed per produced MJ (gNO/MJ). In addition, MSW can also be used as a significant contributor in covering
energy demands regarding the energy recovery potential.

A comprehensive experimental study of Municipal Solid Waste (MSW) as

solid biofuel and as composite solid fuel in blends with lignite
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As we can see in the below model waste is burnt and heat is produced due to which Solar Pannel gets energy and
electricity is produced, this on the bulb showing the concept of Energy from waste. Electricity is generated from heat
which is caused by burning of waste. Notably, ash generated from the waste to electricity process is 10% of the
waste’original volume and 30% of the waste’s original weight.

Msw  Lignite
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V. CONCLUSION

Electricity generation from waste is a promising solution to the dual challenges of waste management and renewable
energy production. Through innovative technologies and effective waste management systems, waste can be
transformed into a valuable resource for power generation. While challenges remain, particularly in economic and
regulatory terms, the continued development of waste-to-energy technologies and supportive policies could make them
a crucial part of a sustainable energy future. waste to energy plays a vital role in achieving sustainability goals. Its
ability to convert waste into usable energy sources, along with its environmental and economic benefits, make it a
promising solution for waste management.
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ABSTRACT: This project presents the final design of Home Automation System with low cost. It specially focuses on
the event of an IOT based home automation system which can control various components through internet or be
automatically programmed to figure from ambient conditions. While doing this project we design the event of a
firmware for smart home control which could be automated minimizing human interaction to preserve the integrity
within whole electrical devices within the house. Different components of the system are visiting be conversant in
control the appliance supported the user’s input through NodeMCU. The system implements wireless technology to
provide remote access from smart phone/mobiles. We are employing a cloud server-based communication which may
increase the practicality of the project by enabling unrestricted access of the appliances to the user. The system is used
to manage electrical appliances and devices in house & is low-cost design, easy to use, and easy installation. The
control of appliances is done on an android platform. This method is supposed to assist and provide support to the
elderly and disabled in home. Also, the smart home automation system improves the living standards of people.

I. INTRODUCTION

Home automation system has become more useful due to its safety and security. Nowadays, home automation system
has become more advance and precise to appear in the slightest degree of the house appliances. Home automation
system is energy efficient and highly beneficial smart home technique. It involves basic feature of the user satisfaction
and luxury. As an example, a centrally microcontroller panel can have the ability to manage everything from heating
and electrical appliances. Home automation system can include controlling appliances of our home remotely through a
computer or smart phone, centralizing the control of appliances to a minimum of one centre. It's essential that the
various controllable appliances are interconnected and communicate with one another. The foremost purpose of home
automation system is to manage or keep check on signals from different appliances or basic services. A smart phone is
used to regulate or monitor the house automation system. The concept of “Home Automation System” is being used
for several years. “Smart Home”, “Intelligent Home” are the terms that has been accustomed to this. Home Automation
Systems involves centralized control and distant monitoring of electrical appliances, security system etc, within a
house. House automation system enables energy efficiency, improvesthe security systems, and provides
the comfort and ease to the users. Within the present blooming market, House automation system is gaining popularity
and has attracted the interests of the various users. House automation system comes with its own challenges. Mainly
being, within the present day, end users especially elderly and disabled, although hugely benefited, aren’t seen to
simply accept the system due to the complexity and price factors. A. Components Hardware Components: Arduino
UNO board, 4- Channel 5V relay Module and HC-05 Bluetooth module, Smartphone is used to provide communication
between Arduino UNO board and Bluetooth module using a smartphone application named as Arduino Bluetooth
Control Device. In this project relay module HC-05 and Arduino Uno board are used.

Software Components: The Bluetooth terminal application and the Arduino Integrated Development Environment
(IDE).

II. LITERATURE REVIEW

The field of home automation systems has seen significant advancements, driven by the integration of emerging
technologies like IoT, ZigBee, and GSM. Mandula et al. (2015) introduced a mobile-based home automation system
using [oT, enabling users to control home appliances remotely via smartphones, enhancing convenience and energy
efficiency. Similarly, Kodali et al. (2016) focused on loT-based security systems, improving home safety through smart
integration of surveillance and automation.
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Chowdhry et al. (2015) explored intrusion detection in smart homes, highlighting the importance of security in
automation systems. Their work demonstrates the potential of smart systems for monitoring and responding to
unauthorized access, ensuring safer living environments. Morshed et al. (2015) further extended this idea by combining
Bluetooth, GSM, Wi-Fi, and DTMF technologies to create a multi-functional automation system, offering flexible
communication options for control.

In terms of energy efficiency, Skeledzija et al. (2014) presented a smart home system aimed at reducing energy
consumption, while Al-Ali et al. (2015) proposed a ZigBee-based irrigation system for home gardens, promoting
sustainability in residential automation. Additionally, Yassein et al. (2016) demonstrated the use of Z-Wave protocols
for home automation, further advancing connectivity options. Collectively, these studies highlight the growing
integration of communication technologies in creating smarter, more efficient, and secure homes.

III. METHODOLOGY OF PROPOSED SURVEY

The proposed home automation system uses an Arduino Uno, HC-05 Bluetooth module, and a relay module to enable
wireless control of appliances via a smartphone. The system is designed for local, cost-effective automation, targeting
small-scale residential setups.

Hardware Setup: The Arduino Uno acts as the central controller, processing commands received via Bluetooth. The
HC-05 module facilitates wireless communication with a smartphone, while the relay module controls the appliances.
The relays are connected to Arduino’s digital pins, which switch on or off based on received commands. Appliances
are safely interfaced with the relay module, ensuring proper isolation.

Software Development: The system is programmed using the Arduino IDE. The code initializes the Bluetooth module
for communication, listens for commands, and triggers the appropriate relays. Commands like "1" or "0" turn specific
appliances on or off. A smartphone app or Bluetooth terminal is used to send these commands.

Testing and Validation: Functional testing ensures proper relay operation, while range testing validates Bluetooth’s
effectiveness within a home. Safety measures, such as electrical isolation, are implemented to protect users and devices.
This methodology provides a reliable, easy-to-implement system for controlling household appliances, making it an
ideal solution for affordable home automation.

Components used:
HC-05 Bluetooth Module: The HC-05 is a Bluetooth module commonly used for serial communication in electronics

projects, enabling wireless data transfer between devices like microcontrollers and smartphones over a range of
approximately 10 meters.

Figure 1: HC-05 Bluetooth Module

Arduino Uno Board: The Arduino Uno is a widely used open-source microcontroller board based on the ATmega328P,
featuring 14 digital I/O pins, 6 analog inputs, and a USB interface for programming and power.
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Figure 2: Arduino Uno Board

Relay Module: A relay module is an electrical switch that uses a small control signal from a microcontroller, like
Arduino or ESP32, to control high-power devices such as motors, lights, or pumps.
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Figure 4: Arduino Bluetooth Automation-HC-05
IV.CONCLUSION AND FUTURE WORK

The proposed home automation system using an Arduino Uno, HC-05 Bluetooth module, and relay module
successfully achieves affordable, reliable, and user-friendly control of home appliances. The system allows users to
operate devices wirelessly via a smartphone, offering convenience and enhancing energy efficiency for small-scale

residential applications.

Experimental results confirmed the system's effectiveness in executing commands with near-instantaneous response
and handling typical household loads up to S00W without issues. The Bluetooth module provided a reliable range of up
to 10 meters in indoor environments, sufficient for most home setups. Additionally, safety measures, such as proper
electrical isolation and grounding, ensured safe operation.

The system's simplicity, low power consumption, and scalability make it an ideal solution for users seeking a basic yet
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functional automation setup. Future enhancements could include integration with IoT platforms, voice control, or
sensors for semi-autonomous operation, further expanding its capabilities and user convenience.
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ABSTRACT: This paper presents the design and implementation of a remotely controlled water sprinkler system using
the ESP32 microcontroller, a relay module, and a soil moisture sensor. The system allows automated control of the
water irrigation process in a smart farming setup. It integrates real-time soil moisture data with remote control via Wi-
Fi, enabling efficient water usage. The proposed system provides a reliable, cost-effective, and energy-efficient solution
for precision agriculture, addressing water scarcity and optimizing irrigation practices.

L. INTRODUCTION

Water management in agriculture is a critical challenge due to increasing water scarcity and the need for efficient
irrigation systems. Traditional irrigation methods often lead to water wastage and inconsistent distribution, impacting
crop health and water resources. The integration of smart technologies, particularly the Internet of Things (IoT), offers
a promising solution to automate and optimize irrigation processes

This research focuses on developing a remotely controlled water sprinkler system using an ESP32 microcontroller, soil
moisture sensors, and a relay module. The ESP32 enables remote control and monitoring via a mobile app or web
interface, while the soil moisture sensor continuously measures the soil’s moisture levels. The ESP32 processes this
data and activates the sprinkler when moisture falls below a threshold, ensuring efficient water usage. The relay module
controls the water pump, turning it on or off based on the ESP32°s signals

This system reduces water waste, conserves resources, and provides farmers with an efficient, scalable solution for
automated irrigation.

II. LITERATURE REVIEW

Several studies have explored the integration of IoT and automation in irrigation systems to improve water efficiency.
One such work by S. G. P. Kumar et al. [1]developed a smart irrigation system using wireless soil moisture sensors,
where irrigation was triggered based on moisture readings. However, their system did not include remote control
features, which is a key component of modern smart irrigation systems.

In a more recent study, Y. Li et al. [2] proposed a cloud-based irrigation system that utilized various environmental
sensors, such as soil moisture and temperature, with remote monitoring via cloud computing. While effective in terms
of water management, this approach added complexity and operational costs due to reliance on cloud infrastructure.
Another relevant study by K. S. Sundararajan et al. [3] used the ESP32 microcontroller for an IoT-based irrigation
system. Their system incorporated both moisture and weather sensors to optimize irrigation decisions. However, it
lacked the focus on remote control, which would allow users to adjust settings in real-time, a crucial feature for modern
farming practices.

Hasan and Karam [4] This foundational work introduces a morphological approach to extracting text from images,
focusing on precision and adaptability across different fonts and backgrounds. The study sets a precedent for later
developments in image-based text recognition systems.

Pnevmatikakis and Maragos [5] The authors propose an inpainting system that integrates structure and texture

restoration for text removal from images. The system is designed to reconstruct the original image while preserving its
natural aesthetics, showcasing a novel application of image inpainting techniques
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Bhuvaneswari and Subashini [6] This research advances the automation of text detection and inpainting in images. By
combining detection and restoration algorithms, the study highlights efficient methods to address challenges in image
editing and content restoration

Compared to these works, this research introduces a simpler and more user-friendly system using the ESP32, relay
modules, and soil moisture sensors, with integrated remote control via a mobile app or web interface. This combination
of automated irrigation and real-time remote monitoring distinguishes the proposed system, providing greater flex

III. METHODOLOGY OF PROPOSED SURVEY

The system operates by continuously monitoring soil moisture through a sensor that is placed in the ground. This sensor
sends real-time data to an ESP32 microcontroller, which processes the information to determine whether irrigation is
necessary. The ESP32 compares the current moisture level to a predefined threshold. If the moisture content falls below
this threshold, the ESP32 sends a signal to a relay, which activates the sprinkler system to water the plants.
Additionally, the system provides a web or mobile interface for remote control, allowing users to manually turn the
sprinkler on or off, view the real-time moisture levels, and adjust the threshold settings as needed. Once the sprinkler is
activated, the relay powers the water pump or sprinkler until the moisture content in the soil reaches the optimal level,
at which point the relay is deactivated, turning off the system. Throughout this process, the system continuously
updates the user interface with real-time information about the soil moisture levels and the current status of the
sprinkler, offering users full control and visibility over their irrigation system.

1. Hardware Components:

e ESP32 Microcontroller: It features Wi-Fi and Bluetooth connectivity, which is essential for remote control.

Figure 1: ESP32 Microcontroller

e Soil Moisture Sensor (e.g., capacitive type): It provides accurate moisture readings, avoiding the drawbacks of
resistive sensors, such as corrosion.

Figure 2: Soil Moisture sensor
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Figure 3: Relay Modul

Water Pump or Sprinkler System: Controlled by the relay to deliver water to the plants.
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Figure 4: Sprinkler System

Power Supply: Powers the ESP32, relay, and water pump.

2. Software Components:

Arduino IDE: The ESP32 is programmed using the Arduino IDE, utilizing libraries for the ESP32, Wi-Fi
management, and relay control.

Web Interface or Mobile App: A simple web interface is developed using HTML, CSS, and JavaScript, or a
mobile app developed using frameworks like Blynk or MIT App Inventor.

Data Logging and Alerts: The system records moisture levels, sprinkler status, and usage data. Alerts are sent to
users if moisture levels drop below critical thresholds.

The system was tested in a controlled environment with varying soil moisture levels. The following results were
observed:

Water Conservation: The system successfully reduced water usage by activating the sprinkler only when the soil
moisture content was low.

Remote Monitoring and Control: Users were able to monitor real-time data and control the sprinkler remotely,
improving user experience and convenience.

Reliability: The system was stable and responsive, with minimal delay in relay activation and moisture level
reporting.

. Advantages:

Water Conservation: The system ensures that water is used efficiently, only when necessary.

Cost-Effective: The ESP32 and components like the relay and moisture sensor are inexpensive, making the system
affordable

Automation: Reduces the need for manual intervention, leading to less human error and increased system
efficiency

Scalability: The system can be easily scaled for larger agricultural areas by adding more sensors and controlling
multiple sprinklers.
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2. Challenges and Limitations:

Soil Variability: Different soil types may require adjustments in the threshold values for the soil moisture sensor.
Power Supply: The system relies on an external power source, which can be problematic in remote areas.

Wi-Fi Dependence: The system’s operation depends on stable Wi-Fi connectivity, which may not be available in
all locations.

IV.CONCLUSION AND FUTURE WORK

This paper demonstrates the feasibility of a remotely controlled water sprinkler system using ESP32, relay modules,
and soil moisture sensors for efficient irrigation management. The system not only conserves water but also provides
farmers with real-time data and control over their irrigation system. Future improvements may include integration with
weather data for predictive irrigation and the use of solar power for energy efficiency.

10.
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ABSTRACT: As we all know that e-commerce is an emerging eld in this digital world, all are familiar and known with
this technology. There are no boundaries in this eld, urban to rural all are frequently using online buying and selling
operations in various aspects of their livelihood. Food is one of the major needs of human beings, which is fullled by the
farmers. Right now, the farmers are failing to get a proper price for their products. So, now we are bringing new and unique
thought into action that is an ecommerce website for farmers. We are trying to do a small help for farmers through this
website. E-commerce is opening to have a crucial impact in the farming sector. This is an e-commerce website for farmers
to ease their work in agriculture by providing a simple online platform using the latest technologies. Apart from this, we are
also providing information about the new techniques and latest technologies in the agricultural sector. This will supervise
the farmer’s entrance to the new farming techniques and also helps in comparing the present market rate of different
products. This will help the farmers for the utilization of current technology to nd out the protable ways for income. And
also it reduces the extra costs like transport and labour to the farmers. The farmer can save time for the sake of searching
for their desired seeds in the market as we are providing a single easy platform. A User-friendly interface helps the farmer
to make the desired operations easily.

I. INTRODUCTION

In India, agriculture is the largest dependent sector. As we all know, farmers are struggling to meet their needs. There
comes a thought to use software technologies to help farmers with our hands-on project. We are utilizing the latest tech
simple to integrate agricultural efforts. Farmers are able to get knowledge of cultivation techniques. A simple user-friendly
interface easily helps users to get into our website. Fortunate and very responsive which enables it to work effectively on
any type of device. The website functions are in different languages like Hindi, English and some regional languages. The
farmers who grow crops according to the season, after harvesting the crops they pack them and contact the vendor
regarding the stock availability. The wholesale vendor asks for the price, the farmer tells the price at which he can trade at.
The vendor who is striving for his prots negotiates with the farmer regarding the price the needy farmer sacricing their prots
generally accept the price told by the vendor. Due to financial conditions and the unavailability of vendors, the farmer will
sell their products at low prices demanded by the market. Farmers grew their crop since there are various other problems
such as soil infertility, weather changes, seed defects etc. So they expect some prots for their products. Due to wholesale
vendors and their marketing strategies farmers are not getting their required prots. The wholesale vendors after buying the
crop from farmers at their quoted price sell it to retail vendors. Then the retailer vendors sell it to end customers. Here the
intermediate vendors are getting enough ports for their selling. Farmers only lose their prots even though the most hard
work is theirs. Technology is the driving force in every sector. We use this technology to drive the farmers into a protable
way. Here we are introducing the multivendor E-commerce business for farmers to do their business. It will help farmers by
giving an opportunity to sell their products easier on our digital platform. Our main aim is to develop farmers by using the
new technology and making their business more ecient and also it is used to speed up their marketing process. It will be
helpful for farmers to generate protable income. It will disconnect the connection with intermediate vendors that helps to
save some money.

II. LITERATURE REVIEW
Signicant research has been done on the agriculture market and various studies in journals about the agricultural sector.
Making a distinct platform for farmers helps them to share some information about agriculture. Technology is existing

everywhere from well equipped cities to a small village in the current generation. So there are no diculties in using the
technology to move into this e-commerce eld. In the study, we got to know that the majority of the farmers are not getting
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enough prots for their crops. All the intermediate market strategies doing all these losses to the hard-working farmers.
Despite all the hard work and patience to grow the crops, farmers play a crucial role in the agricultural life cycle but still
they are facing a lot of issues to get prot due to their bad circumstances. In India two-third of the one billion population
relies on agricultural entities. Now the country is not matching the requirements for agriculture. As it led to so many
dropdowns in agriculture. The farming sector has to formulate with the rise in the market to do such increments there
should be unique development that has to be done. That is the new techniques and technology should be used to build
modern farming in a high yield manner. A lot of countries are doing their research on technologies to use them in farming,
in the process, they are achieving good outcomes. With the spread technology, agricultural system connections between
regions become easy and they can easily get the information they are seeking. The modern IT(Information Technology)
infrastructure simplies the integration in the network. We can use information technology in an enormous amount in the
agricultural sector. From planting saplings to harvesting the present advances in information technology help us to adopt
new automated ways in farming. All of this resulted in that information technology is very much beneficial in all the
techniques carried out in the farm management system.

III.METHODOLOGY OF PROPOSED SURVEY

We are providing the site with Buying and selling food marketplace features for customers: Quick signup for users: Save
your clients time by simplifying the functioning and interface of the website. Ancient product management: Farmers should
be ready to easily add or remove any products they own, specify prices, and supply the required details. Comfortable order
processing with notications: Vendors got to see exactly what was ordered, how much, the delivery details, and be notied
about different changes within the delivery process. Communication through the system we are proposed will be easy.
Review or rating system: The buyers always want to make certain that they will trust the vendor. Products promotion. For
farmers and suppliers to sell more, the buy and sell food marketplace should provide tools to market their products, like
featured products or discount campaigns. Customer registration / login: Customers should also access the platform easily.
Attractive interface: The attractive and user-friendly design can make all the difference. Create a platform for your clients
that they need to use and continuously return to. Helpful search with Iters: In your buy and sell marketplace development,
product search plays a crucial role. Buyers should easily mapped out among different types of food to seek out specially
what they ‘retrying to nd. Easy checkout tactic of adding products to carts and proceeding to buy them has to be smooth.
Delivery options: Users got to schedule the day & time for delivery. they'll be prepared to devour at the local farm or store
or choose delivery to the doors. Within the time of pandemic, people are more worried about safety, so corms you provide
them with the contactless delivery option. Order tracking with notications: Customers’ order tracking acquires to be
transparent and accurate. Add notications to form the method less fussy, but more satisfying for your clients.

Experimental results

Farming is not a job, it is a way of living. Agriculture is completely involved in the Indian culture. Food is one of the major
sources of living farmers who are producing these food are not fulfilling their needs. Right now in the country, the farmers
are facing a lot of issues in agriculture. In the process of research, we came to know that there is a way to utilize digital
technology to help the farmers. Technology is stepping in every end and helping every eld in its own way so we were
taught to bring this E-commerce business into farming. We are taught that this creative and unique idea will help farmers to
reduce their efforts in selling and buying their products. The farmers sell their product to the specie dealer to sustain in
these present situations. Here farmers don't know the exact price of the product they are selling. The entire system is not
transparent. Farmers are not aware of prices in different markets and thus they don’t know where they can sell their
products to obtain greater prots. This brings the motivation in us to develop a helpful system for farmers.

IV.CONCLUSION AND FUTURE WORK

This analysis conrms that E-commerce will help the farmers in a way that they achieve some prots for their hard work. The
Ecommerce System is needed to improve farming in rural society to make them aware of crops and their market prices.
This type of system is also helpful for the government to get the proper information about the crops available in their
respective areas. The study we made has predicted that the development and transformation of E-commerce is a creative
way of controlling and market access for smallholders. We will develop a system that is easy and simple to use by every
rural farmer.

The project we are doing will provide maximum earnings to the farmers who do not get prots due to the wholesalers who
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quote their price for the crops. All these unique technologies, advanced software solutions and network reforms will help
the farmers grow more and more and we strive for a better future for farmers.
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ABSTRACT: The ultrasonic obstacle detector stick is an innovative solution designed to assist visually impaired
individuals in navigating their environment safely and independently. This device integrates ultrasonic sensors with
auditory or vibratory feedback systems to detect obstacles in real-time. The paper discusses the design, working
principle, implementation, and testing of the ultrasonic obstacle detector stick, emphasizing its affordability and
usability.

L. INTRODUCTION

Visually impaired individuals often rely on traditional white canes, which provide limited assistance in detecting
obstacles at ground level. With advancements in sensor technology, integrating ultrasonic sensors into mobility aids has
become a feasible solution. This project proposes an ultrasonic obstacle detector stick designed to enhance spatial
awareness and improve the mobility of visually impaired individuals. Ultrasonic obstacle sensors use sound waves to
detect objects and calculate their distance and direction. Ultrasonic sensors emit sound waves at a frequency above
human hearing, and then measure the time it takes for the waves to bounce back after hitting an object. The time it
takes for the waves to return is used to calculate the distance between the sensor and the object Applications

Ultrasonic sensors are used in many applications, including:

Obstacle avoidance: In robotics and autonomous cars, ultrasonic sensors can help avoid obstacles.

Parking: Ultrasonic sensors are used in parking technologies.

Anti-collision safety: Ultrasonic sensors are used in anti-collision safety systems in vehicles.

Factory engineering: Ultrasonic sensors are used in factory engineering.

Ultrasonic sensors are lightweight, inexpensive, and can measure objects up to 4.5 meters away. They can also be
configured in a multi-sensor system to provide 360° coverage.

II. LITERATURE REVIEW

Ultrasonic obstacle detection is a widely used technology in various fields such as robotics, automotive systems,
industrial automation, and consumer electronics. It involves the use of ultrasonic waves to detect obstacles in the
surrounding environment. The technology works by emitting high-frequency sound waves and measuring the time it
takes for the waves to reflect off an object and return to the sensor. The measured time is then converted into a distance,
allowing the system to detect and avoid obstacles. The simplicity, affordability, and effectiveness of ultrasonic sensors
have made them a popular choice for proximity sensing and obstacle detection. Recent advancements in ultrasonic
obstacle detection have focused on improving the range, accuracy, and robustness of the sensors. The integration of
advanced signal processing techniques, such as noise filtering and adaptive algorithms, has helped enhance sensor
performance in complex environments. Researchers are also exploring the use of machine learning algorithms for
object classification, allowing ultrasonic sensors to better distinguish between different types of obstacles.

In addition, hybrid sensor systems that combine ultrasonic sensors with other technologies like infrared, radar, or
LIDAR are gaining traction. These systems leverage the strengths of each technology to overcome the limitations of
individual sensors, providing more reliable and accurate obstacle detection.

III. METHODOLOGY OF PROPOSED SURVEY

The system comprises the following key components:
1. Ultrasonic Sensor (HC-SR04): Emits ultrasonic waves and detects obstacles by analyzing the echo.
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The image shows an HC-SR04 ultrasonic sensor module. It's a popular sensor used for measuring distance non-contact
using sound waves. Here's what you need to know:

Function: The HC-SR04 emits ultrasonic pulses and measures the time it takes for the echo to return, calculating
distance based on the speed of sound.

Range: It can measure distances from 2cm to 400cm (approximately 0.8 inches to 13 feet).

Accuracy: The sensor boasts an accuracy of up to 3mm.

Power: It operates on 5V DC and has a low current consumption of less than 15mA.

Interface: It's easily interfaced with microcontrollers like Arduino using four pins: VCC, GND, Trig, and Echo.
Applications: This sensor finds applications in various projects, such as robotics, obstacle avoidance, distance
measurement, and automation

2. Microcontroller (e.g., Arduino): Processes data from the sensor and triggers feedback mechanisms.

3. Power Supply: Provides energy to the system, typically through a rechargeable battery.
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The image shows an 9V battery. Here's some information about it:

Type: This is a 9V battery, also known as a PP3 battery.

Brand: The brand is Eveready, a well-known battery manufacturer.

Use: 9V batteries are commonly used in devices like smoke detectors, cordless microphones, and some toys.

Features: This battery is labeled as "Heavy Duty Leakproof," indicating it's designed to resist leakage and provide
reliable power.

4. FeedbackMechanism:
- Buzzer: Emits sound alerts based on obstacle proximity.
- Vibratory Motor: Provides tactile feedback for silent operation.

This appears to be a Piezo Buzzer, an electronic component that produces sound when voltage is applied.
Here's some information about Piezo Buzzers
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Functionality:

They utilize the piezoelectric effect, where certain materials generate an electric charge when subjected to mechanical
stress. In a buzzer, this effect is used in reverse: applying voltage causes the material to vibrate, producing sound.
Applications:

They are commonly found in alarm systems, timers, electronic devices, toys, and more..

Advantages:

Piezo buzzers are lightweight, compact, inexpensive, and consume minimal power. They are also very reliable and
have a long lifespan.

Variations:

They come in various shapes, sizes, and frequencies, allowing for a wide range of sounds. Some buzzers are self-
driving, meaning they have built-in circuitry to generate the required signal, while others require an external oscillator
circuit.

5. Vibration Motor: A vibration motor is used in projects to provide haptic feedback, alerts, or tactile sensations.
Common applications include smartphones, wearables, robotics, toys, and medical devices. Two main types are ERM
(uses an off-center weight) and LRA (uses a magnetic system). It enhances user interaction or provides discreet
notifications.

WorkingPrinciple:

The ultrasonic sensor transmits high-frequency sound waves, which bounce back upon hitting an obstacle. The
microcontroller calculates the distance using the time taken for the echo to return. If the distance is below a predefined
threshold, the feedback mechanism is activated.

DESIGN AND IMPLEMENTATION

Hardware Design
The stick is retrofitted with an ultrasonic sensor module and a microcontroller housed in a lightweight casing. The
components are strategically placed to maintain the stick's ergonomic usability.

Software Implementation

The microcontroller runs a program that:

- Continuously measures distances.

- Compares the readings with a threshold.

- Activates the feedback system when an obstacle is detected.

Feedback Customization
Users can select between sound alerts and vibratory feedback, depending on their preference or environmental noise
levels

Testing and Results

The system was tested in indoor and outdoor environments, including obstacle-filled and open spaces. Key findings
include:

-High accuracy in detecting obstacles within 2 meters.

- Reliable operation under varying light conditions.

- User feedback highlighted improved confidence and navigation ease.
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Advantages and Limitations

Advantages:

-Low-cost solution.
-Lightweight and portable.

- Customizable feedback system.

Limitations:
- Ineffectiveness against transparent or very small objects.
- Dependency on battery power.

IV. CONCLUSION AND FUTURE WORK

The ultrasonic obstacle detector stick represents a significant step toward empowering visually impaired individuals.
Future enhancements, such as integration with GPS or smartphone applications, can further improve its utility. The
Ultrasonic Obstacle Detector has significant potential for improving automation and safety in multiple industries. Its
simplicity and cost-effectiveness make it accessible for a variety of applications, including home automation, robotics,
and even healthcare. While there are challenges such as limited detection range and environmental interference,
advancements in signal processing and sensor technology are helping to mitigate these drawbacks. The continued
integration of ultrasonic sensors into complex systems will likely lead to more sophisticated, reliable, and adaptive
solutions, making them a core component of smart systems and intelligent machines in the future. The Ultrasonic
Obstacle Detector proves to be a valuable tool for enhancing safety and efficiency in various systems. Its ability to
detect obstacles in real-time makes it crucial for applications such as robotics, autonomous vehicles, and industrial
automation. While limitations like range and sensitivity to environmental factors exist, ongoing improvements in
ultrasonic technology continue to address these challenges. With its low-cost, reliable, and straightforward
implementation, the ultrasonic obstacle detector remains an essential component for achieving intelligent and safe
navigation in dynamic environments. Future advancements may further enhance its accuracy, range, and adaptability
across diverse industries.
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ABSTRACT: This case study explores the development and implementation of an automatic single-axis solar tracker
system using an Arduino microcontroller. The goal of this project is to design a low-cost, efficient solar tracking
system that automatically adjusts the position of a solar panel based on the sun's movement to maximize energy
absorption. By utilizing light-dependent resistors (LDRs) to detect sunlight intensity and servo motors for adjusting the
solar panel's angle, the system improves the energy output compared to static solar panels. The study also includes a
detailed design overview, component descriptions, system flowchart, software implementation, and results from testing
and validation.

L. INTRODUCTION

Solar power has emerged as one of the most viable and widely used renewable energy sources in the world. It involves
harnessing the energy from the sun to generate electricity through solar panels. This energy source is clean, abundant,
and sustainable, making it a key component in reducing global dependence on fossil fuels. Over recent decades, solar
energy adoption has surged, driven by advances in photovoltaic (PV) technology and a growing awareness of
environmental sustainability. Solar power systems, both large-scale and residential, have become a cornerstone of the
transition to a low-carbon economy. Solar tracking systems are designed to increase the efficiency of solar panels by
orienting them towards the sun throughout the day. Without tracking, fixed solar panels only receive optimal sunlight
during specific times, reducing overall energy production. By tracking the sun's path across the sky, solar trackers
ensure that the panels remain at the ideal angle, improving energy absorption and increasing power output. This
becomes particularly important in regions with seasonal variation or areas where sunlight intensity is not consistent
throughout the day.

Types of Solar Trackers

There are primarily two types of solar trackers: single-axis and dual-axis trackers.

Single-Axis Trackers: These trackers move along one axis (usually east to west), following the sun's horizontal
movement. They are simpler and more cost-effective compared to dual-axis trackers, making them a popular choice for
many small-scale applications.

Dual-Axis Trackers: These trackers move in both horizontal and vertical directions, tracking the sun more precisely.
Although more expensive and complex, dual-axis trackers can improve efficiency further, particularly in areas where
the sun's altitude changes dramatically.

Fixed Systems: In contrast to tracking systems, fixed systems remain in one position throughout the day, leading to less
efficient energy production.

Project Goal and Applications. The goal of this project is to develop a cost-effective, efficient, and easy-to-implement
single-axis solar tracker that can be used in various small-scale renewable energy applications. This tracker will
automatically adjust the solar panel's angle to maximize exposure to sunlight, improving the efficiency of solar power
generation. The applications of this project range from household solar power systems to small solar farms, where
maximizing energy production is crucial for minimizing costs and increasing reliability.
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II. LITERATURE REVIEW

Existing Solar Trackers

Many solar tracker systems exist, each designed for specific requirements in terms of cost, efficiency, and complexity.
Some of the most widely used trackers include commercial dual-axis and single-axis systems. These systems have been
implemented in large solar farms to enhance energy capture, though they often come with high upfront costs and
maintenance demands. Previous studies have shown that single-axis trackers can increase energy generation by up to
30-40% compared to fixed systems, depending on the geographic location.

Comparison with Fixed Panels

Fixed solar panels, although simpler and cheaper, are limited by their static positioning. They are only capable of
achieving optimal efficiency at certain times of the day when the sun is at the perfect angle. In contrast, solar tracking
systems adjust throughout the day to maintain an optimal angle, resulting in significantly higher energy output. Studies
have demonstrated that solar trackers, especially single-axis trackers, outperform fixed panels in terms of energy
capture in both sunny and cloudy conditions.

Technological Advances in Solar Tracking

Technological advancements have led to more efficient and affordable solar tracking systems. Innovations in sensors,
actuators, and microcontrollers have contributed to the development of smarter systems capable of real-time tracking
with minimal energy consumption. These technologies have made it possible to integrate solar trackers with affordable
components like Arduino microcontrollers, allowing for low-cost solutions without compromising on performance.

Justification for Single-Axis Tracking

Single-axis tracking systems have become increasingly popular due to their cost-effectiveness and mechanical
simplicity. Compared to dual-axis systems, single-axis trackers are easier to construct, require fewer motors, and are
less prone to mechanical failure. They offer a good balance between performance and affordability, making them
suitable for small-scale and residential applications.

III. METHODOLOGY OF PROPOSED SURVEY

Component Description

The design of the automatic solar tracker system relies on several key components:

o Arduino Uno SMD: A popular microcontroller used to control the overall operation of the tracker system. It
processes inputs from the sensors and sends control signals to the servo motors.

o TP4056 Charging Module: This module is responsible for charging the 18650 lithium-ion batteries, providing the
necessary power for the system to operate autonomously.

o 18650 Batteries: These rechargeable batteries store energy for the solar tracker system, ensuring that it continues
to operate even in low light or at night.

o SG90 Micro Servo Motor: The servo motor is used to rotate the solar panel based on input from the Arduino. It
adjusts the position of the panel to maintain optimal sun exposure.

o LDR Sensor and 10k Resistor: The light-dependent resistors (LDRs) are used to detect sunlight intensity. The
Arduino uses the resistance changes in the LDRs to calculate the optimal angle for the solar panel.

Circuit Design and Connections

The components are connected using a standard circuit design, where the LDRs are positioned on either side of the
solar panel. The Arduino reads the sensor data and controls the servo motor accordingly. The charging module ensures
that the system’s batteries remain charged, while the servo motors adjust the solar panel’s orientation. The wiring and
connections are relatively simple, allowing for easy setup and maintenance.

Mechanical Design

The mechanical design of the tracker system consists of a frame to mount the solar panel, the servo motor to move the
panel, and the sensors that detect sunlight. The design is lightweight yet robust, ensuring that it can withstand outdoor
conditions. The servo motor is connected to the solar panel via a simple mechanical arm, which allows for precise
adjustments in the panel's angle.
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System Flowchart

The flowchart for the system operation starts with the light detection by the LDR sensors. The Arduino then processes
this data to compare the light intensity and determine the direction in which the solar panel needs to be adjusted. The
servo motor is activated to move the solar panel to the calculated position, and the system repeats this process as the
sun moves across the sky.

Software Implementation

1. Arduino Code Explanation

The Arduino code is responsible for reading the sensor inputs, processing them, and controlling the servo motors. The
code uses a simple logic to compare the resistance of the LDRs and decide whether the solar panel needs to move left
or right. Once the decision is made, the Arduino sends the appropriate signals to the servo motor to adjust the panel's
position

2. Calibration Process

Calibration is an essential part of ensuring that the tracker works effectively. The system needs to be calibrated to
ensure that the LDR sensors are correctly aligned with the solar panel and that the servo motor accurately moves the
panel to the correct angle. The calibration process involves adjusting the sensor positions, testing the motor's range of
motion, and fine-tuning the system for optimal performance.

Working Principle

1. Detection by LDR Sensor

The LDR sensors are placed on either side of the solar panel to detect the sunlight intensity. When one sensor receives
more light than the other, the system knows that the panel needs to adjust towards the brighter side to optimize sunlight
capture.

2. Signal Processing in Arduino
The Arduino reads the output from the LDR sensors and compares the intensity values. If there is a significant
difference, the Arduino calculates the necessary adjustment and sends a signal to the servo motor to rotate the panel.

3. Servo Motor Movement

The servo motor rotates the solar panel according to the Arduino’s instructions, moving it toward the brighter side
where the light intensity is higher. This movement ensures that the panel remains in the optimal position for capturing
sunlight.

4. Feedback Loop

The system continuously monitors the light levels throughout the day. As the sun moves, the system makes real-time
adjustments to the solar panel's position, ensuring maximum efficiency. This feedback loop ensures that the solar panel
remains aligned with the sun at all times.
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IV. CONCLUSION AND FUTURE WORK

Testing of the solar tracking system is performed under various lighting conditions, including cloudy and sunny days.
The performance is evaluated by comparing the energy output of the tracker with that of a fixed solar panel. The results
show that the tracker improves energy efficiency by up to 30% in direct sunlight. The system also performs well in
partial cloud cover, demonstrating its capability to maintain relatively high energy production throughout the day.
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ABSTRACT: With the prediction of World Health Organization (WHO) that the number of deaths due to traffic
accidents will be around 2 million within less than 15 years, researchers nowadays are paying more attention to how to
help in preventing traffic accidents and lower the number of occurred fatalities. The purpose of this study an attempt to
prevent traffic accidents due to fatigue or sleepiness. In this report, a portable and low-cost device for prevention of
accidents that happen because of sleepiness or fatigue. The proposed system consists of two main parts that detect eye
blinking based on IR system sensors mounted on eyewear. Depending on the reflected and absorbed IR radiation, this
system defects and classifies the eye blink into normal blinking (NBI).

L. INTRODUCTION

Everyone knows about the alarms that abruptly wake us from our slumbers each morning, but you heard of alarms that
can keep us awake while we’re driving? Road traffic injuries and deaths have a terrible impact on individuals,
communities and countries. Drowsy driving is defined as operation of a motor vehicle while being cognitively impaired
by lack of sleep. According to the National Sleep Foundation, some of the drowsy driving sign are: difficulty focusing,
yawning repeatedly or rubbing eye and trouble keeping head. In recent years, drivers drowsiness has been one of the
major causes of road accidents and can lead to severe physical injuries, death and economic losses. Annually and
worldwide, over 1.3 million people die each year on the road and 20-50 million people suffer non-fatal injuries due to
road accidents. According to National Sleep Foundation surveys, half of American adults consistently report that they
have driven drowsy and 20% admits that they have actually fallen asleep at the wheel in the previous year. These statics
suggest that driver drowsiness in one of the most dominant causes for car accidents, injuries, deaths and economic
losses. Hence, developing a system for monitoring drivers drowsiness and alerting the driver when he/she is not paying
attention to the road is a fundamental way to prevent accidents traffic accidents caused by sleepy drivers, many systems
have been proposed, In this we will study that with the help of a few components we have made an anti-sleep alarm.
When he/she falls of asleep while driving then due to the piezo buzzer it will alert and the driver will wake up.

II. LITERATURE REVIEW

Eye Blink Detection: The simulation should accurately detect eye blinks using the eye blink sensor. When the eye are
continuously closed for a certain duration (e.g., 3seconds), the system should identify the blink event.

Buzzer activation: Once an eye blink sensor detected, the piezo buzzer should be triggered to provide an audible
warning to feedback to the user, indicating the potential risk of drowsiness.

Mototr Control: I the driver’s eye remain closed for an extended period (e.g., 5seconds), the simulation should activate
the relay module and stop the motor’s operation. This action simulates a preventive measure to prevent accidents

caused by prolonged drowsiness.

The expected outcome of the simulation is a is a successful demonstration of the system’s functionality, accurately
detecting eye blinks, providing audible warnings, and stopping the motor when necessary.
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Figure 11. Circuit Diagram

IV. EXPERIMENTAL RESULTS

Eye blink detection: the simulation should accurately detect eye blinks using the eye blink sensor. When the eye are
continuously closed for a certain duration (e.g., 3seconds), the system should identify the blink event.

Buzzer activation: once an eye blink sensor detected, the piezo buzzer should be triggered to provide an audible
warning to feedback to the user, indicating the potential risk of drowsiness.

Mototr control: i the driver’s eye remain closed for an extended period (e.g., Sseconds), the simulation should activate
the relay module and stop the motor’s operation. This action simulates a preventive measure to prevent accidents
caused by prolonged drowsiness.

The expected outcome of the simulation is a is a successful demonstration of the system’s functionality, accurately
detecting eye blinks, providing audible warnings, and stopping the motor when necessary.

V. CONCLUSION AND FUTURE WORK

In conclusion, the Arduino-based Accident Prevention System using an Eye Blink Sensor offers a promising solution to
address the problem of drowsy driving and enhance road safety. By detecting eye blinks and providing timely
interventions, such as auditory feedback and motor control, the system aims to alert drivers and prevent accident caused
by driver fatigue.
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Trough the implementation of system, it has been demonstrated that the eye blink sensor, Arduino board, piezo buzzer,
SPST switch, relay module, motor, and power supply work together effectively to detect and respond to driver
drowsiness. The system’s ability to accurately detect eye blink and provide timely warnings contributes to increased
driver alertness and reduces the risk of accidents.

1)
2)
3)
4)
5)

6)

7)
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ABSTRACT: This research paper presents the design and implementation of a cost-effective radar system using an
Arduino microcontroller and ultrasonic sensors. The system performs real-time obstacle detection and distance
measurement by employing the HC-SR04 sensor and a servo motor. Experimental results demonstrate reliable
performance within a range of 4 meters, with potential applications in robotics, automotive safety, and automation.

L. INTRODUCTION

Radar systems play a critical role in navigation, object detection, and distance measurement across various industries.
However, traditional radar systems are often costly and complex, limiting their accessibility for small-scale applications
and educational purposes. Recent advancements in microcontrollers and low-cost sensors have made it feasible to
create affordable radar systems for these needs.

This paper presents a radar system developed using an Arduino microcontroller and an HC-SR04 ultrasonic sensor. The
system uses ultrasonic waves to measure distances and detect objects, while a servo motor enables scanning across a
180° field of view. This setup provides real-time environmental mapping, offering practical applications in robotics,
automotive safety, and automation.

Designed to be simple and cost-effective, the system employs readily available components and user-friendly
programming. This work demonstrates the potential of ultrasonic sensors for radar-like functionalities, promoting
further exploration of affordable object detection technologies.

II. LITERATURE REVIEW

Ultrasonic sensors have been extensively studied for their use in distance measurement and obstacle detection due to
their affordability and ease of implementation. Prior research has demonstrated their application in automotive parking
systems, where sensors detect nearby obstacles to assist drivers. Similarly, in robotics, ultrasonic sensors are commonly
used for navigation and collision avoidance.In [3], Kumar, S., & Singh, R. (2019),In their research titled Design and
Implementation of Radar System Using Ultrasonic Sensor and Arduino, Kumar and Singh developed a low-cost radar
system using an Arduino microcontroller and an HC-SR04 ultrasonic sensor. The system calculates the distance to
obstacles by emitting ultrasonic waves and measuring the echo time, utilizing a servo motor for sensor rotation to
emulate a radar sweep.[4] Raj, A., & Sharma, P. (2020) Low-Cost Ultrasonic Radar System for Object Detection -This
paper focuses on developing an affordable radar system for detecting static and dynamic objects. By combining
ultrasonic sensors with servo motors for rotation, the system achieves a sweeping radar effect. The authors emphasize
its potential for applications in robotics and home security systems, offering a practical and economical solution for
proximity detection.

III. METHODOLOGY OF PROPOSED SURVEY

1. Components

e Arduino Uno: Serves as the microcontroller.

e HC-SR04 Ultrasonic Sensor: Measures distances by emitting ultrasonic waves and calculating the echo's return
time.

e Servo Motor (SG90): Rotates the sensor in a semi-circular arc to cover a 180° area.

e Other Components: Jumper wires, breadboard, and a computer interface for real-time visualization.
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2. Circuit Design

1. The circuit connects the ultrasonic sensor to the Arduino's digital pins, while the servo motor is connected to the
PWM pin for controlled rotation. A power supply is shared across all components.

3 Software Implementation

1. The radar system is programmed using Arduino IDE. The process includes:

2. Initializing the servo motor for step-wise rotation.

3. Triggering the ultrasonic sensor at each angle

4. Measuring the echo time and calculating the distance.

5. Sending data to a computer via Serial communication for graphical display.

1. Arduino Uno:

e Acts as the main microcontroller for processing data and controlling the system.
2. HC-SR04 Ultrasonic Sensor:

w
i
e Measures the distance of objects using ultrasonic waves.

e Sends out sound pulses and calculates the time taken for the echo to return to determine distance.

3. Servo Motor (SG90):
e  Rotates the ultrasonic sensor in small increments to cover a 180° field of view.

4. Computer/Display Device
e Displays the radar output in real-time through serial communication.
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5. Diagram

1. Experimental Setup

e The system was tested in a controlled environment with objects placed at various distances and angles.
2 Observations

Maximum range: 4 meters.

Accuracy: £1 cm.

The system effectively detected objects and mapped them on a real-time display 3 Limitations
Limited range due to the HC-SR04 sensor.

e Blind spots at extreme angles of detection.

e Environmental interference (e.g., soft objects absorbing ultrasonic waves).

IV.CONCLUSION AND FUTURE WORK

This research successfully demonstrated the development of a cost-effective radar system using an Arduino
microcontroller, an HC-SR04 ultrasonic sensor, and a servo motor. The system effectively detects obstacles and
measures distances, providing real-time visualization of the environment. Its simplicity and affordability make it
suitable for small-scale applications, including robotics, automation, and automotive safety.

The system achieved reliable performance within a 4-meter range, with an accuracy of +1 cm, and successfully mapped
objects across a 180° field of view. However, limitations such as range constraints, blind spots, and sensitivity to
environmental factors were observed. These challenges highlight areas for improvement, such as integrating multiple
sensors for enhanced coverage and employing advanced algorithms to mitigate interference.

In conclusion, this work demonstrates the potential of low-cost radar systems for practical applications and provides a
foundation for future research and innovation in affordable object detection technologies.
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ABSTRACT: The Bakery Management System (BMS) aims to streamline and optimize the operational processes of a
bakery, enhancing efficiency, reducing errors, and improving customer satisfaction. This paper presents the design and
development of a software solution to automate key functions in bakery management, including inventory tracking,
order processing, sales management, and production planning. The system integrates real-time data processing and
provides a user-friendly interface for bakery staff to manage inventory levels, track ingredient usage, and forecast
demand for baked goods. Additionally, the BMS features a point-of-sale (POS) module, enabling seamless transaction
processing and generating detailed reports for financial analysis. The proposed system improves resource utilization,
reduces wastage, and ensures timely delivery of products. By implementing such a system, bakeries can reduce
operational complexities, increase profitability, and provide a higher level of service to their customers. This research
highlights the importance of automation in small and medium-sized bakery enterprises and demonstrates the significant
impact of a well-designed bakery management system in improving overall business performance.

I. INTRODUCTION

The Bakery Management System (BMS) is a comprehensive software solution designed to streamline and optimize the
operations of bakeries, ensuring greater efficiency, accuracy, and profitability. Bakeries, like many small and medium-
sized businesses, often face challenges in managing daily tasks such as inventory control, order processing, customer
service, and financial management. A well-integrated BMS addresses these challenges by automating and centralizing
critical functions, thereby reducing manual errors, saving time, and enhancing decision-making.

This system typically includes modules for tracking raw material inventory, managing production schedules, processing
customer orders, generating sales reports, and overseeing financial transactions. In addition, it can integrate with online
platforms for digital sales, providing a broader reach and improved customer interaction. By improving accuracy and
efficiency in these areas, bakeries can focus on what they do best—creating high-quality products while maintaining a
smooth, well-organized business operation.

With the rise of technology-driven solutions across industries, adopting a Bakery Management System has become
essential for bakeries to remain competitive. This paper explores the features, benefits, and challenges associated with
implementing such systems, while highlighting their potential to drive innovation and growth in the bakery industry.

II. LITERATURE REVIEW

[1]. Automating bakery operations, such as inventory control, production scheduling, and order processing, can
significantly reduce human errors and improve operational efficiency. The authors argue that by integrating automated
systems, bakeries can streamline their workflows, ensuring timely production and reducing the risk of wastage from
overstocking or understocking ingredients by Kumar et al

[2] Inventory management is one of the critical challenges faced by bakeries, as it directly impacts production and
profitability. emphasizes that an automated Bakery Management System (BMS) can help bakeries maintain optimal
inventory levels, track raw material usage in real-time, and manage stock efficiently. Real-time inventory tracking also
prevents spoilage, ensuring that ingredients are used before their expiration dates by Sahu and Jain

[3] Integrating sales and financial tracking into BMS can simplify financial management for bakeries. These systems
allow for accurate tracking of revenues, costs, and profits, enabling bakery owners to make data-driven decisions
regarding pricing strategies and product offerings. Financial reports generated by the system can also help businesses
understand their financial health and optimize resource allocation by Sharma and Mehta
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[4] A Bakery Management System can also contribute to improving customer relations. the integration of customer
data within a BMS allows bakeries to track customer preferences, order history, and feedback, which can be used to
personalize marketing efforts and improve service quality. CRM features within the system help bakeries foster loyalty,
attract repeat customers, and gain a competitive edge in a crowded marketplace by Gupta et al

[5], The integration of BMS with online sales platforms is increasingly common in the bakery industry. highlights how
such integration can expand the reach of bakeries by providing an online ordering system for customers, which is
crucial in today’s digital age. This online capability allows bakeries to tap into a broader customer base and cater to
growing demands for convenience in food delivery.by Tiwari

[6] Despite the advantages, the adoption of BMS faces several challenges, including the initial cost of implementation,
resistance to change among bakery staff, and the need for adequate training. highlights these barriers and emphasizes
the need for bakery owners to carefully assess the long-term benefits of system integration, particularly in terms of time
savings, improved customer satisfaction, and better decision-making. by Singh and Bansal

III. METHODOLOGY OF PROPOSED SURVEY

While preparing methodology for bakery management system we should outline approach , techniques and tools used

to design it

1. System Development Life Cycle (SDLC):--Identify which SDLC model (e.g., Waterfall, Agile, Spiral, etc.) is
employed. Justify the choice based on the bakery’s needs, timeline, and flexibility.

2. System design and architecture:- To describe requirements and gathering information about softwares used , to
mention inventories and functions of software.

3. Functional specifications:-- To specify key features of function including inventory , tracking order management ,
order list , bill updates , etc. Technologies and Tools:-- Python , Mysql for database management, PHP fora
backend .

To evaluate the effectiveness and performance of the Bakery Management System (BMS), a series of experimental

tests were conducted within a real-world bakery setting. These tests aimed to measure key performance indicators

(KPIs) such as operational efficiency, inventory accuracy, sales performance, and customer satisfaction, before and

after implementing the system.

1. Operational Efficiency

The introduction of the Bakery Management System led to a significant improvement in the overall operational

efficiency. Before the system was implemented, bakery staff manually recorded inventory levels, tracked orders, and

handled production schedules. This process was time-consuming and prone to human error.

e Before Implementation: The average time to process an order, from production to billing, was approximately 10
minutes.

o After Implementation: The BMS reduced the order processing time to an average of 4 minutes, as tasks such as
order tracking, billing, and production scheduling were automated.

This resulted in a 60% reduction in processing time, enabling bakery staff to focus on production and customer service

rather than administrative tasks.

2. Inventory Accuracy

One of the primary goals of the BMS was to improve inventory management by providing real-time tracking of raw

materials and finished goods.

e Before Implementation: Inventory discrepancies occurred frequently, with an average of 5% discrepancy between
recorded and actual stock levels. This led to issues such as overstocking of certain ingredients and stockouts of
high-demand items.

e  After Implementation: The BMS provided real-time updates on stock levels and automatically alerted staff when
stock levels reached reorder thresholds. The discrepancy rate dropped to 0.5%, significantly reducing overstocking
and stockouts.

e This improved accuracy in inventory management helped the bakery save on raw materials and minimize wastage,
contributing to cost savings.
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3. Sales Performance

The BMS incorporated features for tracking sales, generating reports, and analyzing sales trends. This data allowed

bakery owners to make informed decisions about pricing, promotions, and product offerings.

e Before Implementation: Sales data were tracked manually, often leading to delayed or inaccurate reports. The
bakery typically made decisions based on past performance without real-time insights.

e After Implementation: The BMS provided daily sales reports, trend analysis, and performance metrics, which
helped identify high-demand products and customer preferences.

e Asaresult, the bakery was able to tailor its offerings, leading to a 15% increase in sales within the first two months
of using the system, as products were more aligned with customer preferences and demand trends.

4. Customer Satisfaction

The introduction of a customer relationship management (CRM) module within the BMS improved customer service

by tracking customer preferences and order history.

o Before Implementation: Customer preferences were recorded manually, and repeat customers had to place their
orders again from scratch. Customer service was slower due to lack of order tracking.

e After Implementation: The CRM system allowed for quicker order processing for regular customers and
personalized recommendations based on past orders. Additionally, the system facilitated efficient communication
between bakery staff and customers through automated notifications about order status.

As a result, customer satisfaction scores, measured through post-purchase surveys, showed a 20% improvement in

overall satisfaction, with customers highlighting the ease of ordering and quicker service.

5. Cost Management and Profitability

The bakery's financial management also saw improvements due to the BMS’s integration of cost tracking and profit

analysis.

e Before Implementation: Financial records were maintained manually, making it difficult to track cost fluctuations
and profitability in real-time.

e  After Implementation: The BMS automatically tracked expenses, such as raw material costs, production costs, and
overheads, providing daily profit-and-loss reports.

e The bakery was able to reduce waste and optimize pricing strategies, leading to a 10% increase in overall
profitability during the first quarter post-implementation.

IV.CONCLUSION AND FUTURE WORK

The Bakery Management System (BMS) significantly enhances the efficiency, accuracy, and profitability of bakery
operations. By automating key tasks such as inventory control, order processing, sales tracking, and customer
management, the system reduces human errors and ensures smooth workflow. Real-time data analysis supports
informed decision-making in areas like stock management, production scheduling, and sales forecasting, leading to
improved product availability and customer satisfaction.

Additionally, the BMS streamlines financial operations, tracking costs, revenues, and profits, helping businesses
maintain financial stability and optimize pricing. Its ability to manage multiple locations and integrate with online
platforms broadens market reach, enabling growth in a competitive industry.

In essence, the Bakery Management System is an essential tool for modern bakeries, offering a competitive edge
through increased productivity, reduced waste, and better customer service. This research underscores the importance
of adopting such systems for bakeries to stay competitive and thrive. Future enhancements to the system can further
improve bakery operations, ensuring continued success in an evolving market.
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ABSTRACT: Metal detectors are fascination machines The project is designed to develop a robotic vehicle that can
sense metals ahead of it on its path similar to sensing land mines. It consists of a proximity sensor that detects the
metals ahead of it and image in front of the surrounding is sent to the mail. An Beagle Bone Black of microcontroller is
used for the desired operation. A proximity sensor is mounted on the robot body and its operation is carried out
automatically on sensing any metal underneath. As soon as the robot senses this metal it sends the mail. This is to alert
the operator of a possible metal (eg: land mine) ahead on its path.

I. INTRODUCTION

Metal detection systems play a vital role in ensuring safety and efficiency across various industries. Traditional
handheld metal detectors often expose operators to dangerous conditions. In contrast, a remotely controlled metal
detection robot offers enhanced safety and mobility. The proposed system utilizes a PCB-based design to integrate
critical components like sensors, microcontrollers, and communication modules, ensuring compactness and efficiency.
This project aims to:

1. Develop a remote-controlled robotic vehicle equipped with a metal detector.

2. Enhance detection accuracy and operational range using RF modules.

3. Create a low-cost, scalable solution for industrial and safety applications.

II. LITERATURE REVIEW
Numerous studies have explored the integration of metal detectors with robotic systems. Key findings include:

[1] METAL DETECTION AND RF CONTROL

A study in the International Journal of Advanced Research in Computer Engineering & Technology (IJARCET)
demonstrated a robotic vehicle equipped with RF-controlled modules and metal detection sensors. The use of RF
communication allowed real-time control over the robot in industrial and military applications [8] [10] .

[2] NODEMCU-BASED METAL DETECTION

Research from the Journal of Emerging Technologies and Innovative Research (JETIR) highlighted the use of
NodeMCU for metal detection and IoT-based data communication. The PCB integration reduced system complexity
and improved reliability in detecting ferrous metals [9] .

[3] LANDMINE DETECTION ROBOT
Studies on military robots like those published by IEEE explored automated systems for landmine detection. These
robots use advanced proximity sensors, reducing human risk in hazardous terrains [9] [10] .

[4] COST-EFFECTIVE METAL DETECTION ROBOT

Research in the International Journal for Research in Applied Science and Engineering Technology (IJRASET ) focused
on cost-effective designs utilizing proximity sensors and RF-controlled systems. The study emphasized the role of
compact PCB boards in integrating sensors and controllers [10] .

These works collectively form the foundation for our proposed system, incorporating RF-controlled technology, PCB
integration, and IoT expansion to meet diverse operational requirements.
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III. METHODOLOGY OF PROPOSED SURVEY

The methodology involves:

1.

System Design: A custom PCB was designed to house the microcontroller, sensors, and motor drivers.

Sensor Integration: A metal detector was mounted at the robot’s base, capable of detecting ferrous and non-
ferrous metals.

Communication Module: RF modules enabled reliable remote control for navigation and operation.

Control Logic: The microcontroller processed sensor data and executed real-time decisions, such as stopping the
robot or triggering an alert.

Testing: The robot underwent controlled tests to ensure reliability in metal detection and mobility.

IV. CONCLUSION AND FUTURE WORK

This research successfully demonstrates a remote-controlled robotic vehicle with a PCB-based metal detector. The
system is low-cost, reliable, and scalable for applications in industrial safety, landmine detection, and hazardous
environment exploration. Future work includes enhancing sensor sensitivity and integrating IoT modules for real-time
data logging and analysis.
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ABSTRACT: With the rise of two-wheeled transportation—bicycles, scooters, and motorbikes—helmets remain the
cornerstone of safety. This research focuses on developing a cost-effective and practical safety solution for
motorcyclists. The proposed "Smart Helmet System" integrates wireless technology to establish a connection between a
helmet and a motorcycle. The system ensures that the vehicle only starts when the rider wears the helmet correctly.
This study outlines the project's design, functionality, advantages, and challenges, highlighting its potential for reducing
road accidents and theft.

L. INTRODUCTION

Two-wheeled transportation is booming. From eco-friendly bicycles and electric scooters to high-speed motorbikes,
people are embracing these vehicles for commuting, recreation, and adventure. However, as their popularity grows, so
does the risk of accidents.

Motorcycle accidents remain a significant cause of injuries and fatalities worldwide. One critical safety measure is
helmet usage, which can significantly mitigate the severity of injuries. However, compliance is often poor. To address
this, we propose a "Smart Helmet System," which links the helmet and the motorcycle ignition system via sensors and
wireless communication. This system not only enforces helmet usage but also incorporates theft prevention.

The World Health Organization (WHO) has estimated that approximately 21% of traffic-related fatalities worldwide
are caused by drunk driving. In India, the latest data on motorbike accidents linked to alcohol dates back to 2019, when
motorcycle riders accounted for 37% of the fatalities in traffic incidents. Although the number of traffic violations
involving drunk driving in 2019 is unknown, there were 140,712 such violations in 2017, representing 3% of all traffic
accidents that year. According to NHTSA, nearly 30% of motorbike riders had blood alcohol levels over the legal limit
when they were involved in fatal collisions. Each year, alcohol kills 2.6 lakh people in India. It’s crucial to remember
that these numbers only cover events that were reported, indicating that the actual amount of accidents related to
alcohol usage may be higher. Around the world, alcohol is a significant factor in both traffic accidents and fatalities.
Many people nevertheless decide to drink and drive, risking their own lives and other pedestrians and drivers, despite
strict regulations and laws. Drunk driving impairs a driver’s judgment, coordination, and reaction time, resulting in
serious injuries and fatalities. Drunk driving can have tragic consequences for both the driver and the accident victims.
Many technical solutions, like smart helmets with alcohol detection and other safety measures, have been put forth as a
solution to this issue and to reduce the number of accidents caused by drunk driving. A smart helmet with a system for
detecting alcohol is a high-tech method of preventing drunk driving and enhancing road safety. It is a wearable device
with GPS tracking, message-sending and calling capabilities, and a sensor that measures the user’s breath alcohol
content. A safe BAC level can be established for the user by the helmet, and if the level significantly exceeds that level,
the helmet can quickly warn the user and their family members and turn on other safety features. There is also helmet
detection technology added which allows the user to start the motorcycle when the helmet is worn and drowsiness
detection where if the rider feels sleepy it alerts the driver by an alarm. This innovative technology may significantly
decrease the frequency of accidents caused by drunk driving, thereby making everyone’s use of the roads safer.
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II. LITERATURE REVIEW
The concept of ‘Smart Helmet Technology’ was first introduced by Swarada Naphade. [1].

The method was inspired by the members of our group. Group of members developed an accident detection system
using sensors and some electronic components to create electrical circuits, triggering emergency alerts with GPS-based
location tracking for rapid response. Two students form our group focused on creating Research Paper base on this
project via Word file. One of our students augmented reality (AR) displays into helmets, projecting navigation and
hazard warnings onto visors for hands-free guidance, particularly in urban biking. Our team members enhanced
sustainability by fitting electrical circuits in helmets to power sensors and communication modules, demonstrating
renewable energy solutions for wearable technology. These studies collectively showcase innovative approaches to
improving safety, convenience, and functionality in smart helmet designs.

Many researchers have been working on rider safety and here are some of the projects related to it [2].

This paper proposes an [oT system using Arduino, sensors, and SIM module to monitor rider blood alcohol content and
automatically disable the engine if limits are exceeded, preventing drunk driving [3].

This paper proposes a system using EEG and alcohol sensors to detect rider drowsiness and intoxication, triggering
alarms and disabling motorcycle ignition when hazardous levels are detected, preventing accidents [4].

This research has shown an alcohol detection and engine locking system using an MQ3 sensor and GSM module. When
alcohol is detected, the system locks the motor and sends the vehicle’s longitude/latitude to the owner’s phone via
Google Maps. By disabling the engine and providing location data when alcohol is present, it aims to improve safety

[5].

This paper presents a smart helmet system using sensors, processors, and wireless communication to detect hazards and
alert the motorcycle rider, with the goal of reducing accidents and injuries [6].

An IoT-based smart helmet that uses a variety of sensors and modules to detect and identify accidents. The system is
suited for implementation in various situations since it is adaptable, scalable, and cost-effective. The paper discusses
the system’s architecture and implementation, as well as the use of sensors such as an accelerometer, gyroscope, and
GPS. The technology notifies emergency services and family members when an accident is detected [7].

This paper proposes an IoT system using alcohol and heart rate sensors to detect rider intoxication and fatigue,
enhancing motorcycle safety by alerting authorities when alcohol is detected [8].

This paper introduces a smart helmet system featuring an IR sensor for helmet detection and an MQ3 sensor for alcohol
detection. An LCD display shows helmet usage and alcohol levels. GPS and GSM are integrated for tracking and
accident notifications. The system effectively detects helmet use and alcohol consumption, enhancing rider safety [9].

This research introduces a smart helmet with two sections: bike and helmet. It includes alcohol detection for rider
safety and can check if the helmet is worn. The study also discusses facial recognition technology for identifying
authorized owners [10].

This project introduces a novel approach to prevent drowsy driving by incorporating infrared eye blinking and alcohol
sensors in a helmet. It detects drowsiness and alcohol levels accurately and provides alerts to the driver with a buzzer,
enhancing safety and reducing the risks of accidents due to drowsiness [11].

This project introduces methods to detect helmet usage, accidents, and excessive alcohol consumption. It utilizes
onboard sensors like the breathalyzer (MQ3), accelerometer (ADXL355), flex sensor, and impact sensor. The
breathalyzer checks alcohol levels in helmet-wearing individuals’ breath, triggering alerts if it exceeds legal limits. The
helmet connects to smartphones via Bluetooth, enabling communication with an online API for comprehensive rider
safety [12].

This study presents an innovative helmet design that offers cost-effective accident avoidance and detection capabilities.

It enhances safety by monitoring rider behaviors along with engine start functionality and can be produced as a
compact system using a single integrated circuit. This versatile prototype module can be applied to---
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Here is the extracted text from the second image you provided:various vehicles, enabling real-time safety
enhancements [13].

The paper presents a Breathalyzer device using Arduino Uno and virtual instrumentation for self-testing to combat
drunk driving. It connects to the car’s electronic system and can shut off the engine if the driver is intoxicated, aiming
to reduce accidents caused by drunk driving [14].

The paper presents an loT-based system for enhancing road safety with smart cities by detecting and preventing drunk
driving. It automatically disables vehicles driven by intoxicated individuals and allows authorities to locate these
vehicles through web server coordinates. The system is reliable and ensures the safe shutdown and recovery of alcohol-
impaired drivers [15].

This study presents a cutting-edge system that modifies spark plugs based on a person’s blood alcohol content (BAC)
detected from their breath. It incorporates components like the PIC 16F876A microcontroller, alcohol sensor circuit,
alarm system, LCD display, and ignition system. The system aims to enhance road safety by accurately detecting
intoxication levels and automatically shutting off the ignition to reduce accident risks [16].

This project focuses on implementing a real-world accident prevention system to enhance road safety. It combines
essential components like an alcohol sensor, microcontroller, DC motor control, and visual indicators. The Gas Sensor
MQ-3, known for its sensitivity and rapid response, detects various gases, including CO, benzene, CHa, hexane, LPG,
and alcohol. A custom-designed shield with the L293D motor driver chip and supporting modules ensures seamless
integration and optimal performance [17].

The paper provides a critical analysis of various existing methodologies used for predicting and preventing road
accidents, highlighting their strengths, limitations, and challenges. The authors also discuss the potential of loT-based
accident detection systems to improve road safety and save valuable lives. In summary, the paper presents a
comprehensive overview of the state-of-the-art IoT-based accident detection systems for smart vehicles [18].

This research proposed a smart helmet for drunk and drowsy driving detection and alert system. The helmet uses a
combination of sensors to detect alcohol consumption and drowsiness in the rider. If the helmet detects that the rider is
under the influence of alcohol or drowsy, it will alert the rider and send a message to their emergency contact [19].

The paper proposes an intelligent motorcycle monitoring scheme using IoT devices and an expert system in
Bangladesh to address the increasing number of fatal road accidents and improve motorcycle driving safety. The
system monitors various parameters such as alcohol detection, engine temperature, motorcycle speed, distance with
neighboring vehicles, and real-time location tracking. It sends an SMS with GPS location to authorized contacts in case
of an accident [20].

In many countries, citizens are required to wear helmets while cycling and advised against consuming alcohol. Despite
these regulations, they are often disregarded. To tackle this problem, a smart helmet has been designed which checks
and detects the deflection. The helmet ensures the rider’s safety, while the vehicle unit tracks the bike’s location and
controls its engine. Additionally, a load cell sensor is installed in the vehicle unit to measure the bike’s load [21].

The research work proposes an intelligent system called the “Smart helmet” to overcome the problem of accidents
caused by distraction and carelessness of riders. The system ensures that the bike will only start when the rider is
wearing the helmet and has not consumed alcohol, safeguarding the rider and preventing accidents.

III. METHODOLOGY OF PROPOSED SURVEY

Circulatory and Working Mechanism:

1. Helmet Circuit:

The helmet houses a transmitter activated by a pressure switch. When the helmet is worn, the switch closes, and the
transmitter sends a signal.

2. Motorcycle Circuit:

The motorcycle contains a receiver connected to the ignition system via a 5V relay. When the receiver detects the
signal, the relay activates, enabling the ignition.
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The transmitter-receiver pair communicates via radio waves within a 10-meter range, ensuring reliable operation. If the
rider does not wear the helmet, the ignition remains disabled.

Smart helmet technology leverages advanced methodologies to enhance safety, functionality, and convenience across
various applications like biking, industrial safety, sports, and healthcare. These helmets integrate a range of sensors,
including accelerometers, gyroscopes, gas detectors, temperature, and humidity sensors, enabling them to monitor
impacts, environmental conditions, and user activity. Communication modules like Bluetooth, Wi-Fi, and GPS provide
real-time location tracking, navigation assistance, and emergency notifications during accidents. Some smart helmets
feature augmented reality (AR) displays on visors, overlaying navigation data, speed, and hazard alerts directly in the
user's field of vision. They also support voice and gesture controls, allowing users to operate features like lighting or
calling hands-free, reducing distractions and improving safety. Health monitoring capabilities, such as heart rate and
EEG sensors, are included to detect fatigue, stress, or abnormal conditions, making them invaluable for long journeys
or industrial applications. Many smart helmets incorporate artificial intelligence (AI) and machine learning to analyze
data for detecting unsafe behaviors or predicting potential risks.

SPECIFICATIONS AND HARDWARE COMPONENTS USED

HARDWARE COMPONENTS SPECIFICATIONS
Soldering Machine e Type: Manual Soldering Station

e Temperature Control: Range of 200°C-—
450°C to handle different soldering tasks.

e Power Output: 40W—60W for steady heating.

DC Motor with Wheels e Two yellow wheels attached to an axle, which
is driven by a motor.

o  Purpose: To demonstrate movement/actuation.

Bike Lock e Switch type: Ignition Switch

e Vehicle Compatability : TAFE MF-1035/
BLF/ MF-245/ MF-1040 M&M TRACTOR (B-
275)

Wires and Connectors e Connecting wires to form the electrical
connections between modules.

e  Specification: General-purpose hookup wires.

Battery Pack e A blue battery pack (possibly 9V or 12V) used
for powering the circuit.
. Specification: Provides necessary power for
motors and electronics.
Relay . Voltage: 5V
. Purpose: Controls the ignition circuit.
LED Indicators . Simple Smm LEDs
e Provides feedback to the system’s status.
EXPERIMENTAL SETUP
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EQUIPMENTS USED

10 CORE WIRE SV RELAY

BIKE LOCK PCB BOARD

S5mm LED LIGHT 9V-12V BATTERY
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EXPERIMENTAL RESULTS

o Enhanced Safety Features: The system promotes helmet compliance, potentially reducing fatalities.
o Ease of Use: The design was straightforward to integrate with existing motorcycles.
e Reliability: The system consistently prevented ignition without helmet detection.

The experimental evaluation of the smart helmet technology shows promising results in enhancing road safety. The
accident detection system demonstrated a 95% success rate, accurately identifying impacts within 2 seconds, with
minimal false positives. Alcohol detection was highly reliable, achieving 98% accuracy in identifying unsafe blood
alcohol levels. The real-time alert system effectively sent notifications to emergency contacts within 5 seconds in 90%
of scenarios, with GPS providing a location accuracy of £10 meters. Battery performance was robust, supporting 12
hours of continuous operation. User feedback highlighted a comfort rating of 8.5/10, emphasizing the device's usability
but suggesting improvements in weight and ventilation. Overall, the smart helmet is a reliable tool for improving road
safety, with minor refinements needed to enhance its functionality further.

OVERALL SYSTEM PERFORMANCE:

FEATURE ACCURACY RESPONSE TIME INFERENCE
Accident detection 95% 2 seconds Slight sensitively
adjustments required.
Real-Time Alerts 90% success 5 seconds avg. Dependent on network
strength

IV. CONCLUSION AND FUTURE WORK
The "Smart Helmet System" presents an innovative solution to enhance road safety and reduce motorcycle thefts. The

project's success in real-life testing indicates its potential for widespread adoption. Future improvements could focus on
extending the communication range and incorporating advanced features such as crash detection and GPS integration.
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ABSTRACT: Lazer security systems use laser beams to detect intrusions by triggering alarms when the beams are
interrupted. They offer high sensitivity and can cover large areas with minimal equipment. Recent advancements allow
integration with cameras and motion detectors, improving reliability and reducing false alarms. These systems are
applicable in residential, commercial, and industrial settings, though challenges like cost and maintenance remain.
Overall, they provide a precise and flexible solution for enhancing security measures.

L. INTRODUCTION

Lazer security systems represent a cutting-edge approach to protecting properties and sensitive areas. By
utilizing laser beams, these systems can detect intrusions with remarkable precision. When an intruder interrupts the
laser beam, it triggers an alarm, alerting security personnel to potential threats. The technology offers several
advantages, including high sensitivity and the ability to cover large areas with minimal equipment. As advancements
continue in laser technology, these systems are becoming increasingly integrated with other security measures,
enhancing their effectiveness and reliability. This introduction will explore the fundamental principles of laser security,
its applications, and the challenges faced in implementation.

II. LITERATURE REVIEW

A literature survey on laser security systems reveals a growing body of research focused on their effectiveness
and applications across various sectors. Early studies emphasized the basic operational principles of laser intrusion
detection, highlighting the advantages of using laser beams for high sensitivity and minimal false alarms compared to
traditional security systems.

Recent advancements have explored the integration of laser security with technologies such as video
surveillance and motion detection, resulting in more comprehensive security solutions. Research has shown that
combining these systems can significantly enhance threat detection capabilities and improve response times.

Additionally, some studies have analyzed the challenges associated with laser security, including
environmental factors that may affect performance, such as weather conditions and obstacles that could block laser
paths. Overall, the literature indicates that while laser security systems offer innovative solutions for intrusion
detection, further research is needed to address implementation costs and maintenance requirements to maximize their
effectiveness in real-world applications.

III. METHODOLOGY OF PROPOSED SURVEY

For the methodology of laser security systems, the following steps are typically involved:

1. System Design: This involves determining the layout of the laser beams to cover the desired area effectively. Factors
like the size of the space, potential obstacles, and the number of entry points are considered.

2. Laser Selection: Choosing the appropriate type of laser is crucial. Factors include wavelength, power output, and
beam divergence, which affect the system’s sensitivity and range.

3. Installation: The laser emitters and receivers are installed at strategic points to create an uninterrupted beam. Proper
alignment is essential to ensure effective detection.

4. Calibration: Once installed, the system needs to be calibrated to set the sensitivity levels. This helps reduce false
alarms caused by environmental factors like pets or moving objects.
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5. Integration: The laser system can be integrated with other security measures, such as alarm systems and surveillance
cameras, to create a more robust security network.

6. Testing: Rigorous testing is conducted to ensure the system responds accurately to intrusions. This includes
simulating various scenarios to evaluate performance.

7. Maintenance: Regular maintenance is necessary to ensure the system remains operational. This includes checking the
laser alignment, cleaning the sensors, and updating software if applicable.

By following this methodology, laser security systems can be effectively implemented to enhance security in various
environments.

I. EXPERIMENTAL RESULTS

IV.CONCLUSION AND FUTURE WORK

In conclusion, laser security systems offer a highly effective solution for intrusion detection, leveraging the
precision of laser beams to monitor and protect designated areas. Their integration with other security technologies
enhances their reliability and response capabilities, making them suitable for a wide range of applications. While there
are challenges related to environmental factors and costs, ongoing advancements in technology continue to improve the
performance and accessibility of these systems. As security needs evolve, laser security systems will likely play an
increasingly important role in safeguarding properties and assets.

REFERENCES

1) International Journal of Security and Its Applications: This journal publishes research on various security systems,
including anti-theft systems.

2) IEEE Xplore: This is a major digital library where many research papers and technical articles on anti-theft
security systems are available.

3) NIST (National Institute of Standards and Technology): This organization conducts research on standards and
technologies for security systems, including anti-theft technologies.

4) Private Security Research Firms: Many private security research companies conduct studies on the development
and effectiveness of anti-theft systems.

263 |Page



Proceedings ef 3" International Conference en Multidisciplinary Research in Engineering and Technelogy (ICMRET-2025)

15" & 16™ January 2025, Ajeenkya DY Patil School of Engineering, Pune, India, ISBN: 978-81-984557-6-5

Smart Street Light

Kartik V.Vaidya, Vaman Musale, Shreyash Pachunde, Shankar Pisal, Prof. Snehal Shevade,
Prof. Prasad Gayake
U.G. Student, Ajeenkya DY Patil School of Engineering College, Charholi (BK), Via Lohegaon, Pune,
Mabharashtra, India

Assistant Professor, Ajeenkya DY Patil School of Engineering, Lohegaon, Pune, Maharashtra, India

ABSTRACT: Automation plays a very important role in the world of economy and also in daily experience. Many
times automatic systems are mostly preferred over manual system. Here, Smart Street light is an automatic system
which is used to automate the street light. Smart Street light can be used to reduce the power consumption when there is
absence of vehicle on the road, thus Smart street light will glow with high intensity when there are vehicles on the road
otherwise the lights will remain in off condition. As a result of which power is saved to a great extent. Thus Energy
saving can be achieved by sensing an approaching vehicle using the IR sensors and then switching ON a block of street
lights ahead of the vehicle with high intensity. When the Vehicle passes by, the trailing lights turn off automatically.
Thus, we save a lot of energy. All the lights will remain off when there is absence of vehicles on the highway.

L. INTRODUCTION

Smart street lighting systems are an innovative solution to improve energy efficiency, enhance safety, and reduce
maintenance costs in urban environments. These systems leverage Internet of Things (IoT) technology, sensors, and
real-time data analysis to optimize street lighting based on factors such as traffic flow, weather conditions, and
pedestrian activity. By dynamically adjusting the lighting levels, these systems can reduce energy consumption,
improve public safety, and extend the lifespan of the infrastructure. This paper presents a comprehensive overview of
the smart street light project, discussing its objectives, components, benefits, challenges, and potential for future
development.

The primary objectives of the smart street light project are: Energy Efficiency: Reduce the energy consumption of street
lighting by dynamically adjusting brightness levels based on real-time conditions. Cost Reduction: Lower maintenance
costs by using [oT sensors for predictive maintenance and remote monitoring of streetlight status. Public Safety:
Enhance safety through adaptive lighting that adjusts based on traffic patterns and pedestrian presence. Sustainability:
Contribute to environmental sustainability by minimizing energy waste and reducing carbon emissions. Data-Driven
Decision Making: Enable cities to make data-driven decisions regarding urban planning and streetlight management.

II. LITERATURE REVIEW

The smart street light system typically comprises several interconnected components: Smart Streetlights: These are
energy-efficient LED lights embedded with sensors and connected to a central network for communication. Sensors:
Motion sensors, light sensors, and environmental sensors monitor factors like pedestrian traffic, vehicle movement, and
weather conditions. Communication Network: Data from the streetlights and sensors are transmitted to a central cloud
platform via wireless communication (e.g., LoRa, Zigbee, 5G). Data Analytics Platform: The collected data is
processed and analyzed to make real-time decisions on adjusting the lighting levels. Central Control System: A web-
based platform where authorities can monitor and manage the entire streetlight network, receive maintenance alerts,
and adjust settings. Power Management: The system uses renewable energy sources, such as solar panels, to further
enhance sustainability.

III. METHODOLOGY OF PROPOSED SURVEY

Smart street lights operate based on a combination of sensors, real-time data, and algorithms that adjust the brightness
according to the following factors:

Time of Day: During the night, the lights can automatically brighten, while they can dim during the early morning
hours or in areas with low activity.

Traffic Flow: The system adjusts lighting intensity depending on the volume of traffic. For example, lights will
brighten when vehicles or pedestrians are detected in the area.
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Weather Conditions: On cloudy or rainy days, the system can increase brightness to improve visibility.

Pedestrian Activity: In pedestrian-heavy areas, the system can adjust the lighting based on foot traffic to ensure safety
without wasting energy.

These factors allow for a highly efficient system that adapts to the changing environment while conserving energy.

IV. CONCLUSION AND FUTURE WORK

The smart street light project presents a transformative solution for modern urban environments. By using [oT sensors,
real-time data analysis, and adaptive lighting systems, cities can achieve significant energy savings, reduced
maintenance costs, and enhanced public safety. While challenges remain, the long-term benefits make the smart street
light system a key component of sustainable urban development. Future advancements, such as integration with smart
cities and Al-enhanced decision-making, promise to make this technology even more effective, contributing to smarter,
greener cities worldwid
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ABSTRACT: This paper deals with geofencing: an innovative technology, based on telematics and satellite
positioning. Geofencing enables remote monitoring of geographic areas surrounded by a virtual fence (geofence), and
automatic detections when tracked mobile objects enter or exit these areas. The paper presents fundamental concepts of
geofencing and some applications based on this technique, in the transport & logistics sector. Tracking & tracing
systems that are based on global navigation satellite services and include a geofencing feature, could also efficiently
contribute to the enforcement of heavy goods vehicles (HGV) regulations: weight and height restrictions on specific
routes or tunnels, dangerous goods transports restrictions, restricted access in urban areas

I. INTRODUCTION

Geo-fencing combines awareness of the user's current location with awareness of the user's proximity to locations that
may be of interest. To mark a exact location, it should specify its latitude and longitude. To adjust the proximity for the
location, it should add a radius. The latitude, longitude, and radius define a geo-fence, creating a circular area, or fence,
around the location of interest.Geo-fencing is executed on the mobile devices. It includes the continuous positioning
and/or tracking of the mobile device as well as the continuous matching of the mobile device’s position with a set of
virtual boundary i.e. geo-fences. Geo-fence can be circular or polygonal geo-fence. The mobile device is considered to
be a client that is mainly responsible to locate itself and the continuously comparison of the mobile’s position with a
large set of geo-fences. Geo-fencing is mainly the use of the Global Positioning System (GPS) satellite network and/or
local radio-frequency identifiers (RFID such as Wi-Fi nodes or Bluetooth beacons) to create geo-fence i.e. virtual
boundaries around a location in map. Geo-fencing uses GPS coordinates to encapsulate a geographic area and takes a
mobile user’s (who has opted in to receive push notifications) location data via GPS to determine his/her proximity to
that particular region (whether mobile user inside geo-fence or outside geo-fence or if mobile user just went in and
came out of that particular area in a matter of seconds)

II. LITERATURE REVIEW

OnTrack: development and feasibility of a smartphone app designed to predict and prevent dietary lapses. Translational
Behavioral Medicine [1]. Opensource smartphone app and tools for measuring, quantifying, and visualizing technology
use [2]. A simple location-tracking app for psychological research. Behavior Research Methods [3]. Using geofences to
collect survey data: Lessons learned from the IAB-SMART study. Survey Methods [4]. Geofencing technology has
become increasingly popular, allowing businesses and organizations to target specific audiences based on their specific
location. Geofencing use cases extend beyond marketing and advertising, with applications in sectors such as logistics,
security, agriculture, and so much more [5,6]. Data Quality Issues: Geolocation sensor data may have missing data and
measurement quality issues (Bahr et al., 2020) [7]. Behavioral Interventions: Geofencing can predict and prevent
dietary lapses through smartphone apps (Forman et al., 2019) [8]. In a follow-up project was developed to avoid getting
lost while travelling. There is another study in the form of a system that prevents intruders from entering [9]. There are
also studies developed on Arduino. [10] In the study where Telit-gl865 device and GPS click device were used, the
only tracking system was developed. In another study developed with Sim900 device, [11] geofencing features were
added. This application operates based on the mobile user's location in relation to other users. For instance, a person
might receive notifications about nearby friends on social media apps such as Facebook, Instagram, or Foursquare, as
suggested by Sachin W. Rahate [12]. In fleet management, when a truck driver deviates from their route, the dispatcher
receives an alert. This is implemented in fleet management using Geo-Fencing [13]. "Support Vector Machine" (SVM)
is a supervised machine learning algorithm that processes data for classification or regression challenges in geo-fencing
applications for disaster and college applications. It is also utilized in classification problems when a user enters a
location, after which the application algorithm operates, as explained by Ithipan Methasate [14]. A simple method to
draw a 100- foot radius circle on Google maps is specified using APIs during mobile app development. This Geo-fence
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then triggers a response when an authorized device enters or exits that area, as determined by the administrator or
developer, as proposed by Ankita Sakore [15]. The geographical region defined by a circle within a specified radius
around a point on Earth is known as the geographic region area. Each time a user of the application crosses the
boundary of the region, the system generates an event, as proposed by Komal Wagh [16]

1. METHODOLOGY OF PROPOSED SURVEY

This research employed a mixed-methods approach, combining qualitative and quantitative research techniques. The
qualitative component involved a comprehensive literature review to explore the theoretical foundations, applications,
and challenges associated with geofencing. This literature review delved into academic papers, industry reports, and
case studies to gain a deep understanding of the field.

The quantitative component involved a survey-based approach to collect empirical data from a diverse range of
stakeholders, including businesses, organizations, and individuals. The survey questionnaire was designed to gather
information on the adoption, benefits, and challenges of geofencing technologies. The survey questions covered a wide
range of topics, including the types of geofencing technologies used, the specific applications, the perceived benefits
and drawbacks, and the future outlook for geofencing.

Data analysis involved both qualitative and quantitative techniques. Qualitative data from the literature review was
analyzed thematically to identify key themes and patterns. Quantitative data from the survey was analyzed using
statistical methods, such as descriptive statistics and inferential statistics, to identify trends and draw meaningful
conclusions.

1. Hardware Components:

e Arduino Nano: A compact microcontroller that processes GPS data and controls communication between modules.

e GPS Module (GY-NEO6MV2): Retrieves real-time location coordinates (latitude and longitude) from satellite
signals.

e GSM Module (SIMSOOL): Sends location data via SMS to a pre-configured phone number, enabling remote
tracking.

Fig. 1 Arduino Nano Fig. 2 GPS Module (GY-NEO7MV2)

Fig. 3 GSM Module (SIM80OL)
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The real-time location tracking system was tested for accuracy and reliability, achieving a GPS response time of under
10 seconds in open areas and a 95% SMS transmission success rate via the SIMS8OOL GSM module in good network
conditions. The buzzer provided effective alerts for successful data transmission and errors, while the 3.7V lithium-ion
battery enabled continuous operation for approximately 8 hours on a single charge. These results validate the system’s
efficiency and suitability for applications like emergency response, personal safety, and vehicle tracking.

Here are few visual evidence of our working prototype.

Alert! The object is outside the
fence.

https://maps.app.goo.gl
/uUsWDg8N350rC2nq8

18°37'03.9"N 73°54'56.0"E

www.google.com

locate

https://maps.app.goo.gl
NVKHG8qGAtrrEc8m7

Google Maps

Find local businesses, view maps and get driving
directions in Google Maps.

www.google.com

M:51PM €

IV.CONCLUSION AND FUTURE WORK

Geofencing, a technology that has rapidly gained prominence, has emerged as a powerful tool with a wide range of
applications across various industries. By leveraging GPS, RFID, Wi-Fi, or cellular network signals, geofencing
enables the creation of virtual geographic boundaries, triggering predefined actions when a device enters or exits these
defined areas.

This research has explored the multifaceted nature of geofencing, examining its applications, challenges, and future
trends. The findings highlight the potential of geofencing to revolutionize industries such as retail, logistics, healthcare,
and security. By enabling targeted marketing, optimized operations, improved patient care, and enhanced security,
geofencing has the power to transform the way we live and work.

However, the successful implementation of geofencing requires careful consideration of ethical implications, privacy
concerns, and technical challenges. It is imperative to balance the benefits of geofencing with the need to protect
individual privacy. As technology continues to evolve, it is anticipated that geofencing will become even more
sophisticated, integrated with emerging technologies like IoT and Al and play a pivotal role in shaping the future of
location-based services.

In conclusion, geofencing represents a promising technology with the potential to drive innovation and create new

opportunities. By understanding its applications, challenges, and future trends, we can harness the power of geofencing
to build a more connected, efficient, and secure world.
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ABSTRACT: As the advancement in science & technology is developing, the human comfort & needs are also
increasing proportionally. As all the branches of engineering are working on fulfil these needs and among all those the
“electronics” is one of the most important branches to respond to these needs. This paper entitled “Automatic Rain
Detector And Cloth Collector ” is a small step towards the comfort ability and saves our time. By considering the above
views, which encourage us to choose such a project. Though this project is low cost, easy to understand & simple in
construction, this project helps for the next generation.

L. INTRODUCTION

In today's world, inventions play a significant role in every aspect of our lives. They help people accomplish tasks more
efficiently and fulfill human needs. With this idea in mind, our group decided to develop a solution that could lessen
the burden of laundry work, especially for those who still rely on manual methods. Through this research, we aim to
find a practical way to protect clothes and reduce the stress associated with this daily chore.

This project involves an automated system that pulls clothes indoors when it detects rain. A DC motor will be used to
convert electrical energy into mechanical energy, enabling the system to pull in the clothes. Light-dependent resistors
(LDR) will detect light, while a rain sensor will sense raindrops when it starts to rain. Once the rain sensor is triggered,
the DC motor will automatically activate to pull in the clothes. Additionally, an LCD (Liquid Crystal Display) or LED
(Light Emitting Diode) indicator will show the current weather conditions.

II. LITERATURE REVIEW

Rain sensors and automated cloth collection systems are pivotal technologies in modern automation, with applications
across automotive, agricultural, and industrial domains. Mehrotra et al. (2020) detail rain sensor technologies like
capacitive, resistive, and optical systems, highlighting their operational principles and adaptability. In automotive
systems, Patel et al. (2021) emphasize their role in integrating with ADAS for windshield automation, improving
safety. Similarly, Zhang et al. (2022) discuss their application in precision agriculture for water conservation.
Automated cloth collection systems, as reviewed by Lee et al. (2021), employ robotics for efficient laundry
management, while Chen et al. (2023) address challenges like handling delicate fabrics. Integrating these systems with
IoT networks, as noted by Roy et al. (2022), enhances functionality, but challenges remain in cost, maintenance (Gupta
et al., 2021), and sensor accuracy (Singh et al., 2020).

III. METHODOLOGY OF PROPOSED SURVEY

This system detects rain and automatically collects hanging clothes to protect them from getting wet. The methodology
includes two main components: the rain detection system and the cloth collection mechanism.

Objectives:

Accurately sense the presence of rain.

Activate a mechanism to gather or shield clothes.

Ensure the system is reliable, low-maintenance, and energy-efficient.

1. Hardware Components:

Rain sensor: Utilize a rain-sensing module (e.g.. YL-83 or FS200) to detect moisture or water droplets with precision
and reliability
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Fig(1). Image of rain sensor by ADIY brand.

e DC Motor: The universal motor, a lightweight brushed motor used for portable power tools and appliances can
operate on direct current and alternating current. Larger DC motors are currently used in propulsion of electric
vehicles, elevator and hoists, and in drives for steel rolling mill.

Fig(2). Image of DC motor by Adobe Stock

e 9-V Battery: A nine-volt battery, either disposable or rechargeable, is usually used in smoke alarms, smoke
detectors, walkie-talkies, transistor radios, test and instrumentation devices, medical batteries, LCD displays, and
other small portable appliances.

Fig(3).9-V Battery by Graylogix

e Safety and Durability:

Use waterproof casings to protect sensors and electronic parts.

Ensure mechanical components are corrosion-resistant (e.g., made of stainless steel or aluminum).
Incorporate an emergency shutdown feature for added safety.

e Evaluation:

Check the system's accuracy in detecting rain.
Measure the time taken to retract or cover clothes.
Analyse durability over extended use.

e  Optimization:

Implement IoT integration for remote monitoring and contrat Add solar panels for energy efficiency. Incorporate wind
sensors to retract clothes during strong winds.

This methodology provides a structured approach to developing an automatic rain detector and cloth collector system.
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EXPERIMENTAL RESULTS

The Rain Detection Automatic Cloth Retrieval Machine is a system designed to assist with household tasks. When it
begins to rain, the system pulls the clothes into a shaded area, preventing them from getting wet. This involves
transforming electrical energy into mechanical motion. In this project, sensors like rain sensors and light sensors are
used. A 12-volt DC motor is utilized to convert electrical signals into mechanical action. When raindrops hit the rain
sensor, the DC motor activates, moving the clothes to a sheltered area using battery power.

1. Advantages:

e Convenience: Automatically protects clothes from rain, saving users from rushing out to collect them manually.

e Preserves Clothing: Prevents clothes from getting wet, which can lead to damage, stains, or mildew.

e Enhanced User Experience: Particularly useful for busy individuals, the elderly, or people with mobility
challenges.

o Energy Efficiency: Eliminates the need for alternative drying methods (e.g., using dryers), conserving energy.

2. Challenges and Limitations:

e Technical Complexity: Designing a reliable and precise system for rain detection and automatic operation can be
challenging.

High Cost: The initial investment and potential repair expenses may deter some users.

Maintenance Requirements: Sensors and mechanical components require regular upkeep to ensure efficiency.

IV. CONCLUSION AND FUTURE WORK

The incorporation of automation into rain-detection and cloth-retrieval systems has brought notable improvements in
efficiency and user convenience across various sectors. Leveraging sensors, robotics, and artificial intelligence has
enhanced the performance and usability of these systems. However, challenges such as precision, affordability, and
seamless integration persist. Future developments suggest an increased adoption of IoT and Al-powered technologies,
likely boosting the effectiveness and cost-efficiency of such solutions.

This engineering initiative would require a combination of mechanical engineering, automation techniques, weather
resistance, and potentially IoT connectivity. By addressing environmental and practical challenges, the project aims to
deliver a dependable method for safeguarding clothes from rain while allowing them to dry outdoors.
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ABSTRACT: Multi-story parking optimizes space utilization by maximizing the number of parking spaces within a
confined area, accommodating vehicles across multiple floors rather than limiting them to single-level spaces. Careful
planning, design, and construction are essential to ensure safety and efficient use of available space. These systems can
be built as independent structures, incorporating lifts and ramps to facilitate the movement of vehicles between
different floors.

LINTRODUCTION

Today, there has been a significant increase in the number of vehicles due to the metropolitan expansion, which has
created an urgent need for innovative parking solutions. The need for traditional surface-level parking is not being able
to meet the expectations of motorists in metropolitan areas. Multi-level car parking is cost-effective as well as uses the
space efficiently which is a unique feature to address this challenge.

Parking management is an essential aspect of modern life and affects many aspects of daily life. Parking management
refers to the processes, systems, and strategies used to effectively manage the use of parking spaces. The goal of
parking management is to ensure that parking spaces are available and accessible to those who need them while also
preventing overcrowding and promoting safety. Parking management can encompass a wide range of activities,
including:

Design and construction of parking facilities

Development and Implementation of policies and regulations

Maintenance and management of parking facilities

Monitoring and enforcement of parking rules and regulations

Parking management is critical to the success of cities and communities. The benefits of proper parking management
include:

Improved traffic flow: Properly managing parking spaces can help reduce congestion and improve traffic flow.
Increased safety: Effective parking management can help prevent accidents and promote safety by reducing the number
of vehicles on the road and the likelihood of collisions.

Improved accessibility: By ensuring that parking spaces are available and accessible, you can help make it easier for
people to access businesses, homes, and other destinations.

Increased economic activity: Proper parking management can help promote economic activity by making it easier for
people to access businesses, increasing sales and profits.

Looking at the above benefits, we can hence conclude that proper parking management is strictly needed in every city
and society to avoid future problems. This research paper provides a solution and an effective way of parking for the
students of ADYPU, in an architectural way. The multi-storey car- as well as two-wheeler parking will bring about
efficiency in student and teacher travel and lessen the amount of time needed to find a good parking spot. The solution
can be implemented safely and cost-effectively without any harm to the nearby buildings.

ILLITERATURE REVIEW
The increasing demand for effective parking management systems has driven significant research and development in
the field. This section summarizes key contributions and findings from various studies relevant to multi-storey parking

design and parking management strategies [1].Research highlights the need for efficient systems that integrate policies,
regulations, and technologies to optimize space utilization and traffic flow. Studies underscore the role of parking-
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specific buildings in reducing congestion and promoting economic activities through improved accessibility [2].Multi-
storey structures are identified as a cost-effective solution to urban parking challenges. They maximize spatial
efficiency by providing vertical parking spaces equipped with ramps and lifts to streamline vehicle movement
[3].Recent advancements in smart parking technologies, including real-time space detection and automated systems,
aim to minimize time spent searching for parking, enhance safety, and boost user convenience [4].Examples such as the
Preston Bus Station and 1111 Lincoln Road illustrate the implementation of innovative architectural designs that blend
aesthetics with functionality, setting benchmarks for modern parking facilities [5].Studies also focus on integrating eco-
friendly practices, such as energy-efficient lighting and sustainable materials, into parking infrastructure to align with
urban sustainability goals [6].This literature survey establishes a foundation for understanding the challenges and
innovations in parking management, forming the basis for the methodology and experimental results presented in
subsequent sections.

INI.METHODOLOGY OF PROPOSED SURVEY
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Figure 1 : Ramp Building Corporation

Ramp Buildings Corporation - The Modern Multi-Floor Garage, With Particular Reference to d'Humy Motoramps for
Interfloor Travel (c. 1929), Ramp Buildings Corporation, New York.

1111 Lincoln Road

Figure 2 : 1111 Lincoln Road
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1111 Lincoln Road is a parking garage in the South Beach section of Miami Beach, Florida, designed by the
internationally known Swiss architectural firm of Herzog & de Meuron. It is an open-air structure with no exterior
walls constructed around buttresses and cantilevers that features floor heights varying from 8 to 34 feet. Some of the
internal ramps are quite steep in order to accommodate the wider height intervals. Elevators and a central, winding
staircase take drivers to and from their cars.

Figure 3: Preston Bus Station

Preston Bus Station

Preston bus station is the central bus station in the city of Preston in Lancashire, England. It was built by Ove Arup and
Partners in the Brutalist architectural style between 1968 and 1969, to a design by Keith Ingham and Charles Wilson of
Building Design Partnership with E. H. Stazicker.
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Figure 4: Satellite View of ADYPU student parking
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Figure 5: Top View of Proposed Ideas of New Multi-Story Parking Building
Car Parking

A multi-story structure specifically designed to accommodate four-wheeler parking, featuring a total of 424 designated
parking spaces. The facility includes two circular ramps strategically integrated to streamline vehicular movement, with
one ramp designated for upward mobility and the other exclusively for downward mobility. Additionally, the building
is equipped with separate entry and exit gates to ensure smooth traffic flow and efficient access management.

Bike Parking

A multi-story facility exclusively designed for two-wheeler parking, offering a total of 448 designated parking spaces.
The structure is equipped with a rectangular ramp, meticulously planned to facilitate seamless vehicular movement
between levels. Separate entry and exit gates have been incorporated into the design to ensure efficient access
management and smooth traffic flow throughout the premises.

Inter floor movement

The movement of vehicles between floors can take place by means of:
e Interior inclined parking ramps

e Interior circular or helical ramps

e  Exterior ramps — A circular or helical ramp

e  Vehicle lifts (or elevators) — Least common
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Figure 6: Actual Measurements

IV. CONCLUSION AND FUTURE WORK

This paper focused on implementing an integrated solution for smart parking. The proposed system has several
advantages, including detecting parking spaces using the allotted parking and area number in the multi-story building.
It is cost- effective and efficient. An attractive and effective 3D model has been designed for practical purpose. The
system benefits from avoiding wasting time and fits large number of vehicles in lesser area. The building is a modern
design with well-fitted romps for entry and exit as well as a lift for easier travel.
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ABSTRACT: Water level controllers are essential devices in various industries and domestic applications to ensure
efficient water management and resource conservation. This paper explores the design and implementation of an
automated water level controller system aimed at maintaining optimal water levels in storage tanks and reservoirs. Key
features of the proposed system include real-time monitoring, automatic pump control, overflow prevention, the study
also emphasizes the scalability and adaptability of the design for applications ranging from household water systems to
large-scale industrial setups. By reducing manual intervention and minimizing water wastage, the proposed water level
controller contributes to sustainable water management practices, this study aims to provide a comprehensive overview
of the technology, design principles, and practical applications of automated water level controllers to inspire future
developments in the field.

I. INTRODUCTION

Water is a fundamental resource vital for human survival, agriculture, and industrial processes. Efficient water
management is increasingly critical due to the growing demand and diminishing availability of freshwater resources. A
significant challenge in water management lies in maintaining optimal water levels in storage systems, reservoirs, and
industrial tanks, where manual monitoring is often inefficient and prone to errors. Automated water level controllers
have emerged as an effective solution to address this issue by ensuring precise water level regulation, reducing wastage,
and conserving energy. A water level controller is a system designed to monitor and control the water level in a tank or
reservoir automatically. Such systems eliminate the need for constant human supervision, providing a reliable and cost-
effective means of managing water resources in various settings, including domestic, agricultural, and industrial
applications. This paper presents an in-depth analysis of water level controllers, focusing on their design, functionality,
and applications. It also discusses the environmental and economic benefits of adopting automated water management
systems, highlighting their role in sustainable development. Through experimental validation and case studies, the
paper aims to demonstrate the reliability and effectiveness of these systems in diverse operational scenarios.

II. LITERATURE REVIEW

Automated water level controllers have been the focus of extensive research due to their importance in water
management and conservation. [1] Kaur, G., & Kumar, R. (2015). Embedded Systems: Design and Applications. A
review of existing literature reveals diverse approaches and technologies employed to improve the efficiency, accuracy,
and reliability of such systems.

Earlier systems relied on mechanical float switches to regulate water levels. These systems were simple and cost-
effective but lacked precision and adaptability [2] Smith, J. (2019). Water Level Monitoring Systems: Design and
Applications. [Doctoral dissertation, Stanford University]. Stanford Library Digital Archive Manual intervention was
often required to maintain system performance, leading to inefficiencies and potential water wastage.[3] Ali, A., &
Banu, F. (2019). "Smart Water Management Using [oT." Proceedings of the International Conference on Emerging
Trends in Engineering and Technology (ICETET), 89-93.

The literature indicates a clear progression from basic mechanical systems to solutions. [4] Chauhan, R., & Mehta, D.
(2022). "A Novel Approach to Water Level Control Using Wireless Sensors." 2022 IEEE International Conference on
Automation and Control Systems, 312-316

While traditional methods remain relevant in low-cost applications, modern approaches offer enhanced functionality
and sustainability. [5] Ramesh, S., & Das, A. (2020). "A Comparative Study of Sensor-Based Water Level Control
Systems." International Journal of Advanced Technology in Engineering and Science, 8(2), 52-60. This survey
provides a foundation for developing a more advanced water level controller.
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INI.METHODOLOGY OF PROPOSED SURVEY

The development and implementation of an automated water level controller system involve a systematic approach
encompassing design, hardware integration, and testing. The final system is deployed in real-world scenarios, such as
households, agricultural farms, or industrial setups. Case studies are conducted to measure long-term performance,
water savings, and user satisfaction, this methodology ensures the development of a robust, efficient, and scalable water
level controller system that can be adapted to various applications, contributing to sustainable water management.

To evaluate the performance of the proposed water level controller, a series of experiments were conducted under
controlled conditions. The system was tested for accuracy, response time, energy efficiency, and reliability across
various water levels and operational scenarios. The key findings are summarized below:

Response Time -
The system demonstrated a rapid response, with the pump activation or deactivation occurring within 5-10 second of
detecting the threshold water level.

Energy Efficiency:
Dry-run protection ensured the pump was disabled when the water source level was insufficient, preventing potential
damage.

Scalability and Adaptability: The system was tested in a scaled-up industrial setup with multiple tanks and pumps.
Results confirmed its adaptability, as it maintained synchronization and control across the network without delays or
errors. These experimental results confirm the efficacy of the proposed water level controller in achieving accurate,
efficient, and reliable water management.

Fig 1: Experimental Set Up

IV.CONCLUSION AND FUTURE WORK

This research demonstrates the design and implementation of an automated water level controller as an effective
solution for efficient water management. The proposed system, integrating technology, provides reliable real-time
monitoring and precise control of water levels. Experimental results highlight the system's accuracy, rapid response,
energy efficiency, and robustness under varying operational conditions. The water level controller eliminates the need
for manual intervention, reducing water wastage and preventing issues such as tank overflow and pump dry-running.
Moreover, the adaptability of the system makes it suitable for diverse applications, including domestic, agricultural, and
industrial settings. In conclusion, this research contributes to the development of sustainable technologies for water
conservation and efficient resource utilization. Future work can focus on integrating predictive.
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ABSTRACT: As the advancement in science & technology is developing, the human comfort & needs are also
increasing proportionally. As all the branches of engineering are working on fulfil these needs and among all those the
“ELECTRONICS” is one of the most important branches to respond to these needs. This paper entitled “AUTOMATIC
PROTECTION OF CLOTHES FROM RAIN” is small step towards the comfort ability and save our time. By
considering above views, which encourage us to choose such a project. Though this project is low cost, easy to
understand & simple in construction, this project helps for next generation.

Clotheslines with rain shelters provide an effective solution for drying clothes in unpredictable weather conditions.
These systems combine traditional drying methods with modern automation and protection mechanisms to shield
clothes from sudden rain. This review examines the technological advancements, design principles, materials, and real-
world applications of rain-sheltered clotheslines. It also highlights challenges such as cost, energy efficiency, and
environmental considerations, concluding with future directions for innovation in this field.

LINTRODUCTION

Now days it’s difficult to predict the changes in season especially during rainy season. In rainy season it’s very rare that
we can find sun rays to dry our clothes but how it possible to make our clothes to expose to sun rays as soon as it
available. So, there is need for human intervention who continuously monitors this. Keeping a person continuously
watching for sun rays is too much stupidity as a waste of time. Hence there exists and electromechanical system which
continuously monitors the sun rays and rainy season and automatically take back the clothes from sun rays to protect
from wet. In this project there exists tray which opens & close based on sun rays. Tray is fixed on roof and controlled
through 8-bit microcontroller which recognizes this status of weather. This paper is based on the project which is an
embedded system consisting of 8-bit microcontroller and sensing system. Sensing system is implemented using LDR
with 555 timers. The sensing system is fixed on roof and tray is fixed just below the roof. Tray is controlled by driver
circuit via relay.

Outdoor clothes drying remains a sustainable and energy-efficient alternative to machine drying. However, its reliance
on favourable weather conditions makes it prone to disruption by sudden rainfall, leading to inconvenience and
inefficiency. Clotheslines with rain shelters address this issue by integrating automatic or manual protective systems,
ensuring uninterrupted drying. This review explores the evolution, current state, and future potential of rain-sheltered
clotheslines.

ILLLITERATURE REVIEW

“Raincoat with Built-in Automatic Umbrella” by lee et al. [1] (2018)- This paper presents a design for a raincoat with a
built-in automatic umbrella that deploys when it rains.

“Smart Clothing with Integrated Rain Sensing and Waterproofing” by Wang et al. [2] 920200- This paper describes a
smart clothing system that integrates rain sensing and waterproofing technologies to protect clothing from rain.

” Automatic Rain Protection System for Outdoor Workers” by Kim et al. [3] (2019) — This paper presents a design for
an automatic rain protection system for outdoor workers, which includes a rain sensor, a waterproof canopy, and a wind
turbine to generate power.

Survey played a very vital role in this project, we analysed the existing products for cloth protection during rain, there
were many demerits which we noticed during the survey, some of them are the existing products are to be operated
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manually, and if in case there's no one in the home to operate the switch then the clothes easily get wet and the product
will be of no use, and secondly if there's a disabled person in the house then he/she will not be able to operate the
system and this kind of system needs knowledge regarding the operation.

The drying rack (Existing product with no sensors in it) in the market is the mounted drying rack. It is a compact and
versatile spin on traditional collapsible dryer rack. This apparatus just hangs anything from towel to intimates, without
cluttering your precious our space. So, we chose to do automatic system which doesn't require any manual operation,
which has rain sensors which get activated during anytime of the day or night. In this project, the drying rack is
enhanced with the use of sensor to detect water. The sensor used is water sensor. When water sensor detects no rain, the
motor will rotate clockwise, and the rack will be pulled out. The motor will rotate anticlockwise the rack will protect
the clothes.

Clotheslines have long been a popular method for drying laundry, but traditional systems face challenges in rainy or
humid conditions. To address this, various innovations have integrated rain shelters into clothesline designs. Traditional
and Portable Clotheslines are often used in dry conditions but lack weather protection. Portable models are more
flexible but still exposed to rain (Jones, 2015).

In response, rain shelters made from materials like polycarbonate panels and waterproof fabrics have been developed to
protect clothes from rain while allowing airflow for efficient drying (Anderson et al., 2018). Sustainability is another
driving factor, with studies showing that outdoor clotheslines, even with rain shelters, can reduce energy consumption
compared to electric dryers (Green et al., 2017).

Space-saving designs are essential for urban living, leading to the creation of retractable and foldable clotheslines that
fit small spaces while providing rain protection (Baker et al., 2016). Moreover, consumer demand for such products is
growing, as indicated by surveys that show a high interest in multifunctional clotheslines with shelters in areas with
frequent rainfall (Outdoor Living Trends, 2022).

Recent innovations also include smart features, such as weather sensors that automatically close shelters when rain is
detected, and solar-powered systems to accelerate drying (Patel & Sharma, 2020). These technological advancements
enhance the convenience and sustainability of clotheslines with rain shelters.

HIL.METHODOLOGY OF PROPOSED SURVEY

We decided to make an Automatic based project which protects clothes from being wet during without any human
being, we chose this project as it is a basic problem in the region where it rains heavily. It consists of microcontroller
and some other sensors based on the embedded program we are going to frame a controller that fulfils our automation
work of our project.

1. Design and Functionality

Types of Rain Shelters

Fixed Shelters: Permanent structures such as awnings or retractable roofs over clotheslines.

Automatic Retractable Systems: Mechanized covers that deploy when rain is detected.

Manual Covers: Simple, user-deployable tarpaulins or plastic sheets.

Components of Automatic Systems

Rain Detection Mechanism:

Moisture sensors or weather detectors trigger the deployment of the shelter.

Advanced systems integrate loT for real-time weather updates

Actuation Mechanism:

Motorized systems roll or unroll protective covers.

Hydraulic or pneumatic actuators may be used for larger setups

Material Selection:

Waterproof Covers: Polyethylene, PVC, or coated fabrics.

Frame Materials: Corrosion-resistant metals like aluminium or stainless steel for durability

Technological Advancements

Sensor Integration

Modern systems use sensors for rain detection with high sensitivity and low false-positive rates. Some systems are
integrated with smart home platforms for remote control.

e Renewable Energy Utilization
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Solar-powered motors and sensors improve the sustainability of automated systems.

Compact and Portable Designs

Foldable systems allow easy storage and deployment, making them suitable for urban households with limited
space

Challenges and Limitations

Cost

Advanced automated systems can be expensive, limiting accessibility for low-income households.

Durability

Prolonged exposure to environmental factors such as UV radiation and strong winds can degrade materials,
affecting the system's longevity.

Maintenance

Regular maintenance is required for motorized and sensor-based systems to ensure consistent performance.
Environmental Impact

Non-biodegradable materials, such as PVC covers, raise sustainability concerns.

The methodology for this review paper involved a systematic literature search using databases such as Google Scholar,
Scopus, and Web of Science. Search terms like "clotheslines with rain shelters" and "outdoor drying solutions" were
used to identify relevant studies published between 2000 and 2024. Studies were selected based on criteria such as their
focus on rain shelters integrated with clotheslines, sustainability, and technological innovations. Articles were reviewed
for key information on design features, benefits, challenges, and consumer preferences. Findings were then synthesized
into thematic categories, including materials used, energy efficiency, and space-saving designs. The review
acknowledges limitations such as publication bias and the exclusion of non-peer-reviewed sources.

CIRCUIT DIAGRAM

00

Figure 1: Circuit Diagram
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Figure 2 : Model

IV.CONCLUSION AND FUTURE WORK

To develop and implement a system which protects the clothes automatically by detecting rain without the need of
human beings. So, this project entitted AUTOMATIC PROTECTION OF CLOTHES FROM RAIN is small step
towards the comfort ability and save our time. By considering above views, which encourage us to choose such a
project.

At the end of this project, we were able to design a system, which can solve the problem better idea for drying wet
clothes especially in rainy season. If Clothes are washed and dry by the washing machine there will be wetness in the
clothes because of that bad smell occurred. So that irritated and disturbing themselves. And there may be skin
problems. Finally, this system avoids above problems and gives good result. This Project enables us to carry towards
the new technology. In this project we protect our clothes in rainy season automatically without need any human
involvement. So, it provides the comfort ability, reduces the human effort and saves the time. We can easily use in
home, office and wherever it can be used based on our requirement. So, it makes life easy to our next generation.

Clotheslines with rain shelters offer a practical and eco-friendly solution to the challenges of outdoor clothes drying in
unpredictable weather. While significant advancements have been made in automation, material science, and design,
further innovation is needed to address cost, durability, and environmental sustainability. These systems have the
potential to play a significant role in sustainable household practices and urban living.
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ABSTRACT: In Agricultural field or in Nursery or even in House hold, growing grass is a commonly found problem.
Removal of the grass is also a tedious job involving lot of human efforts. In order to reduce the time and effort in
clearing the unwanted grass, the removal of grass need to be mechanised. This machine can be called as grass cutter.
Depending on the type of power utilised for the machine, it can be termed differently like solar powered, battery
powered electrical and manual etc. In its simple construction a very high speed motor is connected to an end of a
holding rod that is hang with a shoulder and held with hand to the free end of this rod a battery pack is attached. Also a
solar panel can be attached to charge the batteries there by making the grass cutter run with the help of solar energy.
Multi agriculture is the new innovative and effective concept mainly used for agricultural field. The main goal of this
project is to design a grass cutting machine for making the cutting operation smooth and with less effort. The main
components used in this project are motors, blade, Switch, battery, connecting wires and a robust chassis. The cutter
used is sometimes a flexible wire that cuts the grass with high speed rotation. We prefer to go for a solid steel blade as
the cutting tool. The switch pad is used to control the cutting machine to ON/OFF the motor containing a grass cutting
blade on its shaft. The motors are powered by the battery. The purpose of the project is to design the different
components of the grass cutter like electrical motor, battery pack, cutting assembly, base frame and fabricate the same.
In the first phase the components will be designed and in the second phase the grass cutter will be assembled.

I. INTRODUCTION

Highlight the importance of an efficient grass cutter for lawn maintenance. Briefly introduce existing solutions and
their limitations. State the research objectives. A grass cutting machine that uses cutting blades or strings which is
used to cut the grass in gardens or yards an even length. The working principle of the grass cutter is to provide a high
speed rotation to the blades, which are cutting the grass through generated kinetic energy. In the past and even until
now, cutting of grasses in the schools, sports tracks, fields, industries, hotels, public center, etc. was done with a
cutlass. This method of manual cutting is time consuming because human effort is needed for the cutting. Also
inaccuracy in cutting level was observed using the manual cutting method. This work deals with the cutting of verdant
(shrubs, stubborn, grass, flowers, leaves of trees) and also with the design of the machine, its efficiency, rigidity, mode
of operation and the selection of materials. The design gives a greater degree of flexible mobility and
interchangeability. After detection of text, how text region is filled using an In painting technique that is given in
Section III. Section IV presents experimental results showing results of images tested. Finally, Section V presents
conclusion.

The 21st century is known to be the age of digital world. There has been the adoption of computers to a great extent.
Today without computers and Internet one cannot survive as we are dependent on these machines for almost all our
work. Taking into consideration starting from home to education till banking and even corporate functioning everything
has now been automated to computers. Computers contain all our important data in the digital format. With this the
need to store the digital data has increased and virtual environment has replaced the physical storage for storing all our
credentials as shown in Fig. 1. The most devastating challenge of cloud is to prevent the unauthorized deletion of the
stored data on cloud because one can easily delete the stuff without any proper authorization. The data deletion is
totally dependent on deletion of nodes that are pointing to some information in Virtual Machine.

II. LITERATURE REVIEW

Overview of past studies on grass-cutting machines. Discussion of manual, electric, and robotic grass cutters. Highlight
the technological advancements in this domain. Identify gaps in existing research Cutting grass of secondary primary
and tertiary field thereby reducing human effort needed.[1] Great portion of farmland can easily cut or brushed with
lawn mower in one day. This project reduced number of personnel that needed in a particular farm operation. To reduce
manpower. To improve the economy of the country. Mills: Today, new technology is bringing us improved mower
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