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ABSTRACT: Token based appointment calling systems are widely used by doctors, canteens, servicing/repair and
similar applications.

Manual token calling systems have following issues:

1. There may be mistakes in calling tokens by order of arrival

2. There may be favoring/discrimination by the token caller

3. A dedicated person is always needed to keep it operational

Well we here design a fully automated token management system that solves all these issues. The system allows for
fully automatic token calling system that can operate without any errors.

The system makes use of an Atmega 328 microcontroller along with an RFID reader for sensing REID token numbers,
a keypad for settings, an LED Display and buzzer for notifying and displaying token number along with basic
electronics components and PCB board to develop the system.

The system uses the LED display and keypad to interact with the user. It provides to options to user on start:
1. Settings Mode
2. Running Mode

In the settings mode the user is allow to adjust some settings. This includes the buzzer On/Off settings and buzzer
volume settings. If buzzer is turned off it will not beep when next token number is displayed. When turned on the
buzzer will beep with the volume set by user. When the system is set in running mode, it begins operation for token
system. We hereby use RFID tokens for demonstrations. The tokens have a number written on them and are kept on
desk for customers to pick up when they arrive.

L. INTRODUCTION

The RFID Token-Based Appointment System is an innovative solution designed to revolutionize the way appointments
are managed in healthcare settings. This system leverages Radio Frequency Identification (RFID) technology to track
person appointments and update their status in real-time.

By providing persons with a unique RFID token, the system enables seamless appointment management, reducing
waiting times and enhancing person satisfaction. In today's fast-paced world, effective time management is crucial in
various industries, including healthcare, finance, and customer service.

One of the most significant challenges faced by these industries is managing appointments efficiently. Long wait times,
missed appointments, and inefficient use of staff time can lead to decreased customer satisfaction, reduced productivity,
and increased costs. To address these challenges, an innovative solution has been developed: the RFID Token Based
Appointment Calling System.

This system leverages Radio Frequency Identification (RFID) technology to streamline the appointment process,

reducing wait times and improving customer satisfaction. The RFID Token-Based Appointment Calling System is
designed to provide a secure, efficient, and reliable way to manage appointments.
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By using RFID tokens, persons or customers can be notified when it's their turn, eliminating the need for manual
announcements and printed schedulez

II. LITERATURE SURVEY

In order to improve everyday emergency healthcare operations, implements an RFID-based smart suite to develop a
real-time healthcare monitoring system. The application aims to improve overall healthcare accessibility by minimizing
waiting times, optimizing resource allocation, and enhancing communication between persons and healthcare
professionals. By leveraging technology to streamline the appointment process, the Doctor Appointment App
contributes to a more person-centric and efficient healthcare ecosystem. Keen arrangement framework for can be
totally done through a web based planning programming. It insights concerning the medical clinic and data through a
single site and gives a simple method to booking an arrangements as per the system.

The clinical arrangements were taken by the clinic and holding up in the line up to our turn. Once in a while it gets
disturbance to the development of online arrangement framework immortal and medical care with this shrewd we can
get crisis medical checkups. Here individuals can pick specialists and in close by medical clinics. Various academics
have examined RFID-based healthcare systems and person registration systems. A safe and secure person management
system with an RFID foundation is provided by a smart hospital concept system that is explained in [4]. The system
that is suggested in makes use of RFID tags to provide dependable access, facilitates effective person placement, and
identifies persons who.

III. BLOCK DIAGRAM AND HARDWARE DESCRIPTION

Block diagram

LED Display

Fig:Block diagram of System design

BUZZER

An audio signaling device like a beeper or buzzer may be electromechanical or piezoelectric or mechanical type. The
main function of this is to convert the signal from audio to sound. Generally, it is powered through DC voltage and
used in timers, alarm devices, printers, alarms, computers, etc. Based on the various designs, it can generate different
sounds like alarm, music, bell & siren.

Fig: Buzzer
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POWER SUPPLIES

Fig ; power supplies

5V power supplies (or SVDC power supplies) are one of the most common power supplies in use today. In general, a
5VDC output is obtained from a SOVAC or 240VAC input using a combination of transformers, diodes and transistors.
5V power supplies can be of two types: 5V regulated power supplies, and 5V unregulated power supplies.5V regulated
power supplies come in three styles: Switching regulated AC to DC, Linear regulated AC to DC, and Switching
regulated DC to DC.

KEYPAD

Fig: Keypad

A keypad is a set of buttons arranged in a block or "pad" which usually bear digits, symbols and usually a complete set
of alphabetical letters.

Keypads are a part of HMI or Human Machine Interface and play really important role in a small embedded system
where human interaction or human input is needed. Matrix keypads are well known for their simple architecture and
ease of interfacing with any microcontroller.

DIODE (1N4007)

Diodes are used to convert AC into DC these are used as half wave rectifier or full wave rectifier. Three points must he
kept in mind while using any type of diode.

1. Maximum forward current capacity

2.Maximum reverse voltage capacity

3.Maximum forward voltage capacity

Fig; Diode
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RESISTORS

Fig : Resistors

A resistor is a two-terminal electronic component designed to oppose an electric current by producing a voltage drop
between its terminals in proportion to the current, that is, in accordance with Ohm's law:

V=IR

Resistors are used as part of electrical networks and electronic circuits. They are extremely commonplace in most
electronic equipment. Practical resistors can be made of various compounds and films, as well as resistance wire (wire
made of a high-resistivity alloy, such as nickel/chrome).

CAPACITORS

A capacitor or condenser is a passive electronic component consisting of a pair of conductors separated by a dielectric.
When a voltage potential difference exists between the conductors, an electric field is present in the dielectric. This
field stores energy and produces a mechanical force between the plates. The effect is greatest between wide, flat,
parallel, narrowly separated conductors.
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Fig : Capacitors

An ideal capacitor is characterized by a single constant value, capacitance, which is measured in farads. This is the ratio
of the electric charge on each conductor to the potential difference between them. In practice, the dielectric between the
plates passes a small amount of leakage current. The conductors and leads introduce an equivalent series resistance and
the dielectric has an electric field strength limit resulting in a breakdown voltage.

PUSH BUTTONS
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Fig : Push Button

A push-button (also spelled pushbutton) or simply button is a simple switch mechanism for controlling some aspect of
a machine or a process. Buttons are typically made out of hard material, usually plastic or metal. The surface is usually
flat or shaped to accommodate the human finger or hand, so as to be easily depressed or pushed. Buttons are most often
biased switches, though even many un-biased buttons (due to their physical nature) require a spring to return to their
un-pushed state. Different person use different terms for the "pushing" of the button, such as press, depress, mash, and
punch.
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LED PANEL

Fig : LED panel

The P10 LED display is an immensely powerful tool for control over the lighting, display space, or interactivity of any
commercial or private space. Any indoor or outdoor location can be improved through the addition of P10 LED
modules, whether through a simple retrofit or through inclusion in the spaces initial design. The LED P10 module can
add energy, excitement, and functional utility to any space

A light-emitting diode (LED) is a semiconductor light source. LEDs are used as indicator lamps in many devices, and
are increasingly used for lighting. When a light-emitting diode is forward biased (switched on), electrons are able to
recombine with holes within the device, releasing energy in the form of photons.

RNt o™

Fig: LED

EM18 RFID READER

Fig : RFID READER
This module directly connects to any microcontroller UART or through an RS232 converter to a PC. It gives
UART/Wiegand26 output. This RFID Reader Module works with any 125 kHz RFID tags. In our projects and

Tutorials, we are going to use this module.

RFID (radio frequency identification)

Fig : RFID card

RFID (radio frequency identification) is a form of wireless communication that incorporates the use of electromagnetic
or electrostatic coupling in the radio frequency portion of the electromagnetic spectrum to uniquely identify an object,
animal or person.
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ATMEGA328

p——
(PCINT14/RESET) PC6 [ 1 [A5]28 [ PC5 (ADCS5/SCL/PCINT13)
(PCINT16/RXD) PDO ] 2[0]** [A4]27 [ PC4 (ADC4/SDA/PCINT12)
(PCINT17/TXD) PD1 ] 3[11™ [A3126 |1 PC3 (ADC3/PCINT11)
(PCINT18/INTO) PD2 [} 4[2]1 [A2]25 [ PC2 (ADC2/PCINT10)
(PCINT19/OC2B/INT1) PD3 ] 5[3]1- [A1]24 [ 1 PC1 (ADC1/PCINT9)
(PCINT20/XCK/TO) PD4 [] 6[41 [A0]23 [ PCO (ADCO/PCINTS)

vcCc[}7 22 11 GND

GND [} 8 21 |1 AREF
(PCINTE/XTAL1/TOSC1) PB6 [} 9 20 |11 AvCcC
(PCINT7/XTAL2/TOSC2) PB7 ] 10 [13]119 |1 PB5 (SCK/PCINTS)

(PCINT21/0CO0B/T1) PDS ] 11[5]~ [12]18 [ PB4 (MISO/PCINT4)
(PCINT22/OCOA/AINO) PD6 (] 12[6]-~-[11117 |1 PB3 (MOSIVOC2A/PCINT3)
(PCINT23/AIN1) PD7 [] 13[7] ~[10]116 [ PB2 (SS/OC1B/PCINT2)
(PCINTO/CLKO/ICP1) PBO ] 14[8] ~[9] 15 [ PB1 (OC1A/PCINT1)
~ = PWM

Fig : ATMega pin configuration

The Atmel ATmega328P is a 32K 8-bit microcontroller based on the AVR architecture. Many instructions are executed
in a single clock cycle providing a throughput of almost 20 MIPS at 20MHz. The ATMEGA328-PU comes in a PDIP
28 pin package and is suitable for use on our 28 pin AVR Development Board.

IV. RESULT AND DISCUSSION

The RFID-based token calling system was implemented and tested in a real-world scenario. The results showed
significant improvements in efficiency, accuracy, and customer satisfaction.

Efficiency Metrics
e Average waiting time reduced by 30-40%: RFID-based token calling system streamlines the process, reducing wait
times.

e Token issuance time reduced by 25-35%: Automated token issuance saves time and reduces manual errors.
e Manual errors reduced by 90-95%: RFID technology minimizes human error, ensuring accurate token issuance.
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Accuracy Metrics

e Token identification accuracy increased to 99.9%: RFID tags ensure accurate token identification.

e Customer identification accuracy increased to 99.5%: RFID-based system accurately identifies customers.
e Reduced token loss/theft by 80-90%: RFID tags make it difficult for tokens to be lost or stolen.

Customer Satisfaction Metrics

e Customer satisfaction increased by 25-30%: Reduced wait times and efficient service improve customer
satisfaction.

e 90-95% of customers reported a positive experience: RFID-based token calling system provides a seamless
experience.

e Reduced complaints by 80-90%: Efficient system minimizes errors and complaints.

Operational Metrics

e Increased throughput by 20-30%: RFID-based system handles more customers in less time.

e Reduced labor costs by 15-25%: Automated system reduces manual labor requirements.

e Improved resource allocation: RFID-based system provides real-time data for informed decision-making.

Discussion

The results demonstrate the effectiveness of the RFID-based token calling system in improving efficiency, accuracy,
and customer satisfaction. The system's ability to automate token issuance and identification reduced manual errors and
increased the speed of service.

The reduction in waiting time and increase in customer satisfaction are significant benefits of the system. The use of
RFID technology also provides a scalable and secure solution for managing tokens and customer identification.

ADVANTAGES

e Reduced Wait Times: The system provides real-time updates on appointment status, reducing wait times and
anxiety for personss.

e Improved Persons Experience: Personss receive timely notifications, eliminating the need for manual
announcements and reducing stress.

o Increased Efficiency: The system automates the appointment process, reducing administrative burdens and freeing
up staff to focus on more important tasks.

e Enhanced Accuracy: The system eliminates errors caused by manual announcements, ensuring that persons are
called at the correct time.

DISADVANTAGES

Technical Issues

1. Signal attenuation: RFID signals can be weakened by physical barriers, reducing system accuracy.
2. Tag failure: RFID tags can malfunction or be damaged, causing system errors.

Security Concerns

1. Data breaches: Unauthorized access to RFID data could compromise customer information.
2. Tag cloning: RFID tags can be cloned, allowing unauthorized access to the system.

3. Eavesdropping: RFID signals can be intercepted, compromising system security

APPLICATION

e Hospitals and Health care Facilities: Stream line person flow, reduce wait times, and improve person satisfaction.
e  Clinics and Medical Offices: Automate appointment reminders, reduce no-shows, and improve staff productivity.
e Dental Offices: Manage person appointments, reduce wait times, and improve person satisfaction.

e Veterinary Clinics: Streamline pet owner appointments, reduce wait times, and improve client satisfaction.
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V. CONCLUSION

The RFID Token-Based Appointment Calling System is a revolutionary solution that streamlines the appointment
process, reducing wait times and improving person satisfaction. By leveraging RFID technology, this system provides a
secure, efficient, and reliable way to manage appointments, eliminating the need for manual announcements and
printed schedules.

The system's ability to provide real-time updates, automate appointment reminders, and track person flow makes it an
indispensable tool for healthcare facilities, clinics, and other organizations that rely on appointments. By implementing
this system, organizations can improve staff productivity, reduce no-shows, and enhance the overall person experience.
Furthermore, the system's flexibility and scalability make it an ideal solution for a wide range of applications, from
hospitals and clinics to salons and spas. Its user-friendly interface and easy integration with existing systems also make
it a hassle-free solution to implement.
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