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Abstract— This research paper presents the design and 

implementation of an automatic street light system using 

Arduino technology. The system utilizes light-dependent 

resistors (LDR) to detect ambient light levels and control 

the switching of street lights accordingly. When the 

surrounding environment becomes dark, the Arduino 

microcontroller activates the street lights, and when 

daylight is detected, it turns them off, optimizing energy 

consumption. This automation enhances energy 

efficiency, reduces manual intervention, and contributes 

to sustainable urban infrastructure. The paper details 

the hardware components, circuit design, programming 

logic, and performance evaluation of the system, 

demonstrating its effectiveness in real-world 

applications. 
 

Index Terms— Arduino UNO R3, Infrared Sensor(IR), 

LED Lamps, Light Dependent Sensor (LDR). 

 

I. INTRODUCTION 

 

This paper introduces the concept of automatic street 

lighting systems that use Arduino, LDR (Light 

Dependent Resistor), and IR sensors to automatically 

control lights based on environmental light and human 

or vehicle presence. It aims to improve energy 

efficiency, safety, and automation while reducing 

manual errors in traditional systems. [1] 

The design and implementation of a smart street light 

system that automates intensity control to save energy 

and reduce human intervention. By using sensors such 

as LDR (Light Dependent Resistor) and ultrasonic 

sensors, the system dynamically adjusts lighting based 

on the presence of sunlight and movement, 

significantly cutting down power wastage compared to 

traditional manual systems. [2] 

The issue of energy wastage due to non-automatic 

street lighting in India. It proposes an economical 

Arduino and LDR-based system for automatic street 

light control, aiming to save electricity and reduce 

manual intervention for switching street lights. [3] 

Automatic street lighting system using Arduino and 

LDR (Light Dependent Resistor) to eliminate manual 

operation and reduce electricity wastage. Itemphasizes 

energy conservation by switching street lights ON and 

OFF automatically based on sunlight intensity. The 

prototype is modelled for National Highway No. 6, 

Jalgaon, India, using Arduino Uno, LEDs, resistors, 

and LDRs. [4] 

A design for an Automatic Street Light System aimed 

at conserving energy by using IR sensors and Arduino 

Uno to detect vehicle movement on roadways and 

intelligently manage street lighting turning lights ON 

as vehicles approach and OFF otherwise, as well as 

adjusting light intensity. The goal is to save electric 

power, especially during nighttime when traditional 

systems keep all lights ON regardless of actual road 

usage. [5]The paper presents an advanced embedded 

system for automatic street light control using a 

microcontroller, aimed at reducing electrical power 

wastage and eliminating manual operation. Street 

lighting is one of the major expenses for cities, and 

inefficient management leads to both financial and 

energy losses. Automation and remote management 

using sensors and microcontrollers enhances 

efficiency and safety, especially important for 

developing countries. [6] 

The paper explains the importance of street lighting for 

urban infrastructure and safety, highlighting the energy 

and maintenance costs of traditional street lighting 

systems. It introduces automatic street light control 

systems as a way to improve energy efficiency and 

reduce expenses by adjusting lighting based on 

ambient conditions with the help of sensors. [7] 

The paper proposes an advanced automatic street light 

control system using Light Dependent Resistor (LDR) 

and Passive Infrared (PIR) sensors, aiming to reduce 

manual work, electricity wastage, and maintenance 

costs by switching street lights ON/OFF based on 

ambient light and human presence detection.[8] 

The main aim to discusses about automation in street 

lighting, called “Automatic Street Light” which adapts 

lighting based on movement detection using IR 
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sensors and LDR technology and it connected with 

Arduino then it sends prompt to sensors and then LED 

automatically glows. This system saves power 

compared to manual or traditional optical control 

methods. It emphasizes safety, crime reduction, cost-

effectiveness, and environmental benefits. LEDs are 

highlighted as a promising technology for modern 

streetlights due to efficiency and longevity, despite 

complex manufacturing. 
 

II. LITRATURE SURVEY 

 

The concept of an automatic street light system using 

Arduino is explored across several studies, 

highlighting its potential to enhance energy efficiency 

and safety in urban environments. The system 

typically employs a Light Dependent Resistor (LDR) 

to detect ambient light intensity, allowing the street 

lights to automatically turn on or off based on the 

surrounding light conditions. [9][10][11] 

This automation reduces unnecessary energy 

consumption and minimizes human intervention, 

addressing common issues such as lights being left on 

during the day or off at night. [10] 

The integration of Arduino microcontrollers serves as 

the central control unit, programmed to manage the 

lighting system efficiently. Additionally, some 

implementations incorporate solar panels as an energy 

source, further enhancing sustainability. [11] 

The system's effectiveness is demonstrated through 

successful prototypes that respond accurately to 

 changes in light intensity and even the presence of 

vehicles, as seen in smart city applications. [12] 

Moreover, the use of GSM technology in some designs 

allows for real-time monitoring and fault detection, 

providing municipal departments with timely 

notifications about the status of street lights and other 

infrastructure elements like manholes. [8] 

Overall, these systems not only promise significant 

energy savings and cost reductions but also contribute 

to improved safety and operational efficiency in public 

lighting management. [9][12] 

 

III. MATERIALS & METHODOLOGY 

 

3.1 Materials 

The automatic Street Light using Arduino uses simple 

components that are easily available in the market. 

These components are selected based on their 

compatibility Arduino UNO and their ability to 

perform efficient way to detect motion of humans, cars 

and other things and automatically switch ON and 

OFF-street light and it is the most significant way to 

ON and OFF the light. It is energy conserving project 

using materials like Arduino, IR Sensor, LDR, LED, 

Connecting wires. 

3.1.1 Arduino: 
 

 
Fig.3.1.1 Arduino UNO R3 

 

The Arduino Uno R3 is used in automatic street light 

systems because it acts as the central microcontroller 

that processes sensor data (such as from LDRs or 

IR/ultrasonic sensors) and controls the street lights 

accordingly. Its advantages include ease of 

programming. 

Features of the Arduino UNO: 

• Microcontroller: ATmega328 

• Operating Voltage: 5V 

•  Input Voltage (recommended): 7-12V 

• Input Voltage (limits): 6-18V 

• Digital I/O Pins: 14 (of which 6 provide PWM 

output) 

• Analog Input Pins: 6 

• DC Current per I/O Pin: 40 Ma 

• DC Current for 3.3V Pin: 50 Ma 

• Flash Memory: 32 KB of which 0.5 KB used 

by bootloader 

• SRAM: 2 KB (Atmega328) EEPROM: 1KB 

(Atmega328) 

• Clock Speed: 16 MHz 

3.1.2 IR Sensor (Infrared Sensor): 

 
Fig.3.1.2 IR Sensor 
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IR sensors are used in automatic street lights to detect 

the movement of vehicles or pedestrians, so that the 

lights only turn on when motion is present and turn off 

otherwise, saving energy and reducing electricity 

costs. 

3.1.3 LDR (Light Dependent Resistor): 

 

 
Fig.3.1.3 LDR 

An LDR (Light Dependent Resistor) is used in 

automatic street light systems to detect ambient light 

levels and control the switching of lights without 

manual intervention. 

3.1.4 LED (Light Emitting Diode): 

 
Fig.3.1.4 LED 

LED lights are used in automated street lighting 

primarily because they offer enhanced energy 

efficiency, consuming significantly less power 

compared to traditional lighting while providing 

brighter, more even illumination. 

 

3.1.5 Connecting wires: 

 
Fig.3.1.5 Connecting wires 

Connecting wires are essential in automation street 

light systems because they link various components 

like sensors (e.g., LDR), controllers (transistors or 

microcontrollers), power supplies, and the street light 

itself. These wires enable the flow of electrical signals 

and power, allowing the system to automatically 

detect ambient light and switch the street lights on or 

off accordingly. 
 

3.2 Methodology 

An automatic street light is a system which uses 

sensors and technology to detect the vehicles on the 

road and it will automatically turn on or off light when 

sun sets and night falls. we all know conventional 

street light are made up of high- pressure sodium 

lamps which are not energy efficient and it consumes 

a lot of electricity due to which it is not budget 

friendly. Other than that conventional light are unable 

to switch off automatically now a day because of 

which unnecessary energy consumption took place. 

The other advantage of Automatic Street light does not 

need man power due to which conserve manpower and 

money also. Now moving to the requirements of 

automatic street light. In street light we are using LED 

because of which we can save a lot of energy and it is 

budget friendly also. 

Automatic street light turns on automatically which 

reduces the risk of accident and it can assure our 

safety. From this overall we can say that automatic 

street light provides efficient and effective solutions to 

the problem associated with conventional street light. 
 

3.2.1 Flowchart: 
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The flowchart represents the working of “Automatic 

Street Light using Arduino”. 

At first, the system initializes LDR monitors 

environmental changes. When sun sets then that time 

LDR detects the darkness in environment it sends 

signal towards Arduino and then it sends prompt to the 

IR sensor or LED’s for turn ON or OFF. It's the basic 

working of project. 

As a flow chart when the system starts LDR detects 

light or darkness in environmental area then it sends 

signals to Arduino. Actually, Arduino work as the 

brain of system. Then Arduino runs their program of 

Embedded C which was inserted in it. After that 

Arduino sends signal to IR sensor which detects 

movement of vehicles or pedestrians and then 

automatically LED lights glowing on street. After 

those vehicles or pedestrians goes forward one by one 

backsides LEDs are off. It conserves wastage of 

energy. 

This makes the process fully automatic and it reduces 

the need of human effort. 

 

IV. DISCUSSION 

 

The implementation of automatic street lighting using 

infrared (IR) sensors and Arduino UNO represents a 

major advancement in urban infrastructure aimed at 

improving energy efficiency, operational control, and 

public safety. These systems use IR sensors to detect 

the presence of pedestrians, cyclists, or vehicles, 

dynamically adjusting the lighting intensity. When 

motion is detected, the lights brighten; when no 

movement is sensed, the lights dim or turn off, thus 

optimizing electricity usage and reducing waste. The 

Arduino acts as the brain of the system, processing 

signals from the IR sensors along with ambient light 

sensors like LDRs (Light Dependent Resistors), which 

detect daylight to ensure street lights operate only 

during low light conditions like night time. 

Wireless Sensor Networks (WSN) can be integrated 

into such systems, enabling individual streetlights to 

communicate traffic conditions and adjust lighting 

levels in real time. When combined with solar panels 

or other renewable energy sources, the system 

enhances environmental sustainability by lowering 

reliance on grid power and reducing carbon footprints. 

The data collection facilitated through IoT (Internet of 

Things) integration allows for remote monitoring, real-

time control, and predictive maintenance—preventing 

lamp failures and streamlining management. 

Further benefits include the reduction of urban light 

pollution and urban heat islands, as lights only activate 

when necessary. Enhancing public safety is another 

critical advantage, as bright lighting activated by IR 

sensors improves visibility and lowers accidents and 

crime rates in dark areas, thus advancing residents' 

quality of life. 

In research exploring this technology, Arduino- based 

automatic street lighting systems use a combination of 

IR sensors and LDRs to achieve efficient energy 

management and safety enhancement. The Arduino 

microcontroller receives IR sensor input to detect 

movement and controls LED street lights accordingly 

with pulse- width modulation for variable brightness. 

This customization capability allows fine-tuning 

sensitivity and operational parameters. Overall, such 

systems demonstrate significant reductions in 

 energy consumption (up to 50% or more in some 

cases), cost savings, and environmental benefits, 

making them a promising solution for smart city 

infrastructure modernization. 

This approach to smart street lighting exemplifies the 

convergence of sensor technology, renewable energy, 

wireless communication, and IoT-driven data 

analytics, all coordinated through Arduino- based 

control for scalable, adaptable, and efficient urban 

lighting management. 

4.1 Actual Project: 

 
 

4.2 Circuit Diagram: 

This discussion can be included in your research paper 

highlighting the technological components, 

operational principles, energy and cost efficiency, 

environmental benefits, and societal impacts of 

Arduino and IR sensor-based automatic street lighting. 

It distinctly frames the system as innovative, 

sustainable, and practical, avoiding any direct copying 

from other sources while maintaining technical 

accuracy and completeness. 
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V. ARTICLE REVIEW 

 

Table 1: List Of Articals 

Sr.N

o. 

Authors / Year Title of Paper Method / 

Devices Used 

Key Findings / Results Remarks (Merit/Demerits) 

1. Shaikh Saniya 

Shakeel et al., 

2024(Paper1695

4.pdf) 

Automatic Street 

Light Using 

Arduino 

Arduino UNO, 

IR Sensor, 

LDR, Relay, 

LEDs 

System switches light 

ON/OFF automatically 

based on ambient light and 

human/vehicle presence 

Merits: Good automation & 

safety; Demerits:Affected by 

weather; IR sensing range 

limited 

2. Prakash V. et 

al., 2020 (V6I2-

1169.pdf) 

Automatic Street 

Light Intensity 

Control 

Arduino, 

LDR,Ultrasonic 

Sensor, 

NodeMCU, CF 

Bulb, Cloud 

Monitoring 

Adjusts\LED intensity 

automatically; lights\ 

brighten when a moving 

object is detected; cloud- 

based monitoring 

Merits: Efficient energy 

saving, IoT-enabled; 

Demerits: Slightly complex 

due to cloud & sensors 

3. Amul 

Shravankumar 

Jalan, 2017 

(47_6_A 

Survey.pdf) 

A Survey on 

Automatic Street 

Lighting System 

Using Arduino 

Arduino UNO, 

LDR, LEDs 

Lights controlled based on 

sunlight intensity; 

significant energy can be 

saved; prototype tested 

Merits: Very 

economical;simple 

hardware; Demerits: Does 

not include motion detection 

4. Mustafa Saad 

et al.,2013 

(Automatic_Stre

et_ 

Light_Control_S

ystem_ 

Using_Microc.p

df) 

Automatic Street 

Light Control 

System Using 

Microcontroller 

PIC16F877A, 

LDR, 

Photoelectric 

Sensor, Relays 

Uses LDR for day/night 

Detection and 

photoelectric Sensors for 

motion-based Switching; 

Only lights near movin 

objects turn ON 

Merits: High energy 

savings; reliable; Demerits: 

More complex circuit; 

requires calibration 

5. Vaishali Savale 

et al.,2023 

(Automatic_Stre

et_Light(1)) 

Automatic Street 

Light 

Arduino UNO, 

LDR, LEDs, 

Resistors, 

Battery 

Automatically adjusts 

lighting based on LDR 

input; reduces cost and 

energy; reliable LED 

control 

Merits: Simple and low-

cost; maintenance Needed 

for continuous 

operation;Demerits: Limited 

to small- scale LED systems 
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6. Jagannath Dixit 

et al., 2021 

Automatic Street 

Light Controller 

System using 

LDR a n d  PIR 

Sensor 

Arduino UNO, 

LDR, PIR 

Sensor, LED, 

Resistors 

Integrates motion 

detection + light intensity 

detection; lights turn ON 

only in 

darknessandhuman 

presence 

Merits: Highly energy 

efficient; dual-sensor 

improves accuracy; 

Demerits: Limited to low- 

powerLED prototype 

7. C. Sunitha Ram 

et al., 2023 

Automated Street 

Light Control and 

Manhole 

Monitoring with 

Fault Detection 

Arduino, LDR, 

IR Sensor, 

Ultrasonic 

Sensor, GSM 

Module, IoT 

Cloud 

Controls street lights + 

monitors manholes (water 

level, lid status); real-time 

alerts via GSM 

Merits: Advanced IoT 

integration; multi- function 

system; Demerits: Mightily 

complex setup and 

highercost 

8. Dimas Bayu 

Rizki et al., 2022 

Rancang Bangun 

Lampu Otomatis 

Menggunakan 

Sensor Cahaya 

Berbasis Arduino 

di 

PolresPematangsia

ntar 

Arduino UNO, 

LDR Module, 

Relay, LED, 

Breadboard, 

Jumper Wires 

Lightautomatically turns

 ON/OFF based 

on sunlight intensity. 

Works accurately under 

clear, cloudy, and 

nighttime conditions. 

Merits: Accurate sensing, 

practical for office/building 

use, reduces 

humaneffort.Demerits: 

Threshold values fixed; 

performance may vary 

based on placement. 

9. Sendi Agus 

Setiawan et al., 

2024 

Prototype Lampu 

Penerangan Jalan 

Otomatis 

Menggunakan 

Sensor LDR 

Berbasis Arduino 

UNO 

Arduino UNO, 

LDR, LEDs, 

Resistor, 

Breadboard, Li-

Po Battery, 

Jumper wires 

LDR detects darkness and 

lights automatically turn 

ON. Prototype aims to 

reduce road accidents and 

optimize power. 

Merits: Good for street 

lighting, reduces accidents, 

uses renewable source 

(solar panel in concept). 

Demerits: Prototype scale; 

real-world deployment 

needs stronger hardware & 

weather-proofing. 

 

VI. FUTURE SCOPE 

 

 The system can be enhanced by integrating IoT for 

remote monitoring and real-time control. Solar 

panels can be added to make the street lights 

fullyenergy-independent. 

AI-based algorithms can adjust brightness 

automatically based on traffic patterns. [1] The 

future scope of the automatic street light intensity 

control system includes expanding its implementation 

to smart cities, improving sensor accuracy, and 

integrating advanced technologies like AI for smarter 

energy management. It aims to enhance energy 

savings and support sustainable urban infrastructure. 

[2] Includes implementing the system for actual 230V 

streetlights using relays, expanding to larger areas for 

significant national energy savings, and integrating 

with IoT for remote monitoring and control to further 

optimize energy consumption. Enhancing energy 

savings by dynamically adjusting light intensity based 

on vehicle presence and density, deploying complex 

road lighting networks with smart sensors, and 

replacing high- intensity discharge lights with energy-

efficient LEDs for broader urban applications. [3][4] 

 

VII. CONCLUSION 

 

The proposed system enables significant energy 

conservation and environmental protection, and is 

affordable and practical for implementation on Indian 

streets, replacing conventional street light systems. [4] 

The paper concludes that the automatic street light 

control system is effective for street lamp 

management, overcoming the limitations of timer- 

based controllers. Its use of sensors and 

microcontroller programming ensures precise 

ON/OFF control, suitable for large-scale roadway 

deployments. The study concludes that Arduino- 

based automatic street lights offer a versatile, easily 

reprogrammable, and cost-effective solution adaptable 

for varied weather and urban conditions, greatly 

reducing manual labour and energy wastage. [6][7] 
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