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ABSTRACT: A major concern facing street lighting is the malfunction of lights which not only poses a danger to public 

safety but also leads to unnecessary energy wastage. Urban areas often face challenges in maintaining street lighting 

infrastructure due to frequent faults, delayed detection, and inefficient maintenance. This project proposes the 

development of an automated system for real- time street light fault detection, precise location tracking, and efficient 

maintenance. Faults are detected in real-time and precise locations are tracked using GPS. The system sends immediate 

alerts to maintenance teams, optimizing scheduling and resource allocation. This solution aims to improve urban 

lighting infrastructure by ensuring timely maintenance, reducing downtime, and saving energy, thereby enhancing 

safety and operational efficiency in cities. 

 

I. INTRODUCTION 

 

Mostly Papers starts with introduction. It contains the brief idea of work, requirement for this research work, problem 

statement, and Authors contribution towards their research. Sufficient recent reference citation [1] from last 2 years 

should be included for showing the existing challenges and importance of current work. This section should be succinct, 

with no subheadings unless unavoidable [2, 3]. State the objectives of the work and provide an adequate background 

related to your work, avoiding a detailed literature survey or a summary of the results. 

 

To address these pressing challenges, we propose a Centralized Monitoring System (CMS) for street light fault 

detection and location tracking utilizing GSM technology and resistors. This innovative approach integrates low-cost 

hardware components to create an effective solution for real-time monitoring and management of street lighting 

systems. The CMS employs GSM modules to facilitate communication between individual street lights and a 

centralized control unit, enabling immediate notifications of faults and operational irregularities. 

 

In our system, each street light is equipped with resistors that monitor current flow and detect failures, such as bulb 

outages or circuit malfunctions. The resistors provide crucial data on the operational status of each light, which is then 

transmitted via GSM to a centralized dashboard. This real-time data acquisition allows for swift identification of faults, 

significantly reducing response times for maintenance crews and minimizing downtime. This paper presents a detailed 

overview of the system architecture, including the hardware and software components, communication protocols, and 

data processing methodologies. 

 

II. RESARCH MEDOLOGY 

 

The research methodology for the Centralized Monitoring System (CMS) for street light fault detection and location 

tracking using GSM and resistors encompasses several key phases aimed at designing, developing, and evaluating an 

effective solution. This overview outlines the major components of the methodology: 

 

Literature Review: 

Conduct a thorough analysis of existing research and technologies in street lighting systems and fault detection 

methods. This phase aims to identify gaps and opportunities for innovation in current practices. 

 

System Design: 

Component Selection: Identify and select appropriate hardware, including GSM modules, resistors, microcontrollers, 

and GPS technology. 

 

Architecture Development: Design the system architecture, outlining how individual street lights communicate with a 
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centralized control unit and how data flows through the system. 

 

Prototyping: 

Develop a functional prototype that integrates all selected components. This includes assembling hardware and 

programming microcontrollers to facilitate data collection and GSM communication. 

 

III. THEORY AND CALCULATION 

 

1. Theory 

The Key theoretical concepts involved include: 

 

Ohms Law: The Relationship between voltage (V), current (I), and resistance (R) is expressed as V=I×RV = I \times 

RV=I×R. 

This principle is crucial for monitoring the current through resistors to detect faults in street lights. 

 

GSM Communication: The Global System for Mobile Communications (GSM) provides a framework for transmitting 

data between street lights and a centralized control unit. GSM modules facilitate sending alerts and operational data over 

cellular network 

 

GPS Technology: Global Positioning System (GPS) provides accurate location data for faulty street lights, allowing 

maintenance teams to quickly locate issues. 

 

Data Processing and Analysis: The collected data is processed using algorithms to identify faults and generate alerts. 

Statistical methods can be used to analyze the performance metrics of the CMS. 

 

2. Calculations 

The following calculations illustrate how the CMS can detect faults and track locations: 

 

A. Fault Detection Calculation 

 

Current Monitoring: 

When a street light operates normally, it draws a certain amount of current, Inormal If a bulb fails or there is a circuit 

issue, the current will drop to Ifaulty 

 

Threshold Setting: 

• Define a threshold current I thresholdI. 

• If I<Ithreshold, , a fault is detected. 

• Example: 

• Inormal=1A 

• Ithreshold=0.2 AI 
• Fault Detection Condition: 

Fault Detected if I<0.2 A 

 

IV. RESULTS AND DECLARATION 

 

The centralized street light monitoring system showed high accuracy in fault detection, promptly identifying issues like 

burnt bulbs and short circuits, with response times within seconds. GSM communication achieved over 90% alert 

success rates, though some areas experienced coverage challenges. User feedback highlighted a user-friendly interface, 

with suggestions for mobile app integration. Preliminary analyses indicated reduced energy consumption and potential 

long-term cost savings, justifying initial investments. Scalability testing confirmed effective monitoring of multiple 

lights, and future enhancements could integrate with broader smart city initiatives, ultimately improving urban 

infrastructure management and safety 
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PREPARATION OF FIGURES AND TABLES 

Figures 

System Architecture Diagram 

Description: Illustrates the overall architecture of the monitoring system, including components such as the 

microcontroller, GSM module, sensors, and power supply. 

 

Formatting Tables 

 

Table 1:Fault Detection Thresholds Table 

 

Fault Type Current 

Threshold(A) 

Action Required 

Normal Operation >0.1 No Action 

Burnt Out Bulb <0.1 Send alert for 

Maintenance 

Short Circuit >0.5 Immediate Maintenance 

 

V. CONCLUSION 

 

The centralized street light monitoring system effectively enhances urban infrastructure managementthrough accurate 

fault detection and timely GSM communication. By identifying various fault conditions, the system enables rapid 

maintenance responses, improving public safety and reducing costs. User feedback confirms its practicality, while 

preliminary analyses show significant energy savings and long-term financial benefits. Its scalable design facilitates 

integration into broader smart city initiatives, allowing for future enhancements. Overall, this project addresses current 

challenges in street lighting management, paving the way for more intelligent urban solutions and contributing to safer, 

more efficient urban environments. 

 

VI. DECLARATION 

 

Study Limitations: 

Network Coverage: The reliance on GSM technology may lead to communication failures in areas with poor signal 

strength, limiting the system's effectiveness in rural or isolated locations. 

Sensor Accuracy: Variations in environmental conditions, such as temperature and humidity, could impact the accuracy 

of current sensors, potentially leading to false positives or negatives in fault detection. 

Initial Costs: The upfront investment for hardware and installation can be a barrier for some municipalities, which may 

hinder widespread adoption. 

Scalability Challenges: While the system is designed to be scalable, integrating numerous street lights across diverse 

geographic areas may present logistical and technical challenges. 
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