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Abstract— Science, and technology have been growing 

rapidly to meet the requirements of the current generation. 

With all these advancements and innovations, the Internet of 

Things (IoT) has been playing a major role in the automation 

of many things. To name a few automation in different areas 

like traffic management, agricultural irrigation, health 

monitoring, street lights, classrooms, and so on. In this paper, 

the implementation of the street light system which is 

automatic has been shown with the help of a different sensor 

like IR proximity sensor using Arduino IDE. The main goal 

of the smart street light system using IoT and Arduino is 

‘Conservation of Energy’. 
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I. INTRODUCTION 

Developments and upgradation have become the need of the 

hour and getting along with them is a must. The manual street 

light control system leads to loss of energy and requires large 

human force. Upgrading the manually controlled street light 

system to an automatic street light system based on IoT is a 

lot more beneficial. The IoT-based street light system is 

automatic and does not require a large human force, it reduces 

electric power usage and requires a smaller number of wires 

when compared with the number of wires required for manual 

street light mechanism. The main advantage of the smart 

street light model is the ‘Conservation of energy. It also gives 

its contributes in lowering down light pollution when 

compared to the manual system. It is totally automated and 

does not require human interference for it’s working.  

 Smart street light system works mainly on the basis 

of intensity of sunlight. It automatically turns On and Off 

based on the intensity of the sunlight received at that time. 

The light dependant resistor or LDR senses the intensity of 

the sunlight and thus makes the Light emitting diode (LED) 

to glow depending on the basis of intensity of sunlight. The 

smart street light will increase its brightness when the sun 

starts to set or when it starts getting dark. Similarly, the 

intensity of the smart street lights decreases when the sun 

rises. These smart street lights are cost effective. The smart 

streets light is both eco-friendly and user-friendly. 

The few reasons which make us to shift from manual street 

light system to smart street light system are 

 Conservation of Energy- The smart street light system 

consumes less energy when compared with the manual 

system. A large amount of energy gets conserved. 

 Cost-effective- The smart street light system is cost-

effective and saves a huge amount of money that was 

being wasted on the manual street sodium vapour lamps.  

 Energy efficiency - The smart street light model is more 

efficient than the manual ones. They even help in energy 

conservation. 

 Increased public safety- Public safety during dark times 

can be guaranteed due to the presence of an improved 

lighting system. 

 Automatic system- The smart street light system is 

completely automatic. The system is designed in a 

manner where the components can themselves increase 

and decrease the intensity of the street light based on the 

sunlight intensity. 

 Manpower- The smart street light model is completely 

automated. It does not require the interference of human 

power. The number of people working in the control of 

manual system gets reduced significantly in the smart 

street light systems. 

 Environmentally friendly- The automatic street light 

system is eco-friendly. The light pollution is very less 

when compared to the manual street light system. The 

manual system mainly uses sodium vapor lamps. This 

leads to pollution by the emission of harmful gas like 

carbon dioxide. The automatic cum smart street light 

system is advantageous in this regard as the pollution is 

less.  

 Safer traffic- Many accidents that have been reported 

have a major cause of less visibility. Using the smart 

street lights ensures the light supply at dark times and 

also helps traffic in proper visibility. This can also help 

in reducing in number of accidents that are being caused 

during the night. 

 Wireless- The smart street light system is wireless and 

does not require wires as it depends on light-emitting 

diodes, sensors, and light-dependent resistor.  

 Larger reach area- The smart street lights can be installed 

in all the places. It can be installed in remote areas like 

villages, highways, and outskirts. It is cost-effective and 

the implementation process is also easy. 

II. METHODOLOGY 

The hardware components required for the smart street light 

system are breadboard, resistor, Espressif ESP8266 ESP -12E 

wifi module, IR proximity sensor, light dependent resistor 

also known as LDR, Arduino Uno Wi-Fi Rev 2 and light 

emitting diodes also called as LEDs. The software used is 

Arduino IDE. The components are connected as shown 

below. 
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 The LED lights are used in the form of street lights. 

As the night progresses the intensity of the sunlight goes on 

decreasing and the LEDS gets turned ON automatically as the 

LDR senses the intensity of the sunlight. When the Sun starts 

to rise the intensity of it gets observed by the LDR and makes 

the LED lights to get turned OFF automatically. The working 

is based mainly on the LDR sensing. Even though the timing 

function is not the same as the regular one and if the sun rises 

earlier than the usual time, then the LDR will sense the 

intensity of sunlight, thus turning off the LED. The timing 

function will be set to 12 hours in manual street lighting 

system but that is not necessary in smart street lighting system 

as it is very flexible. It appears to be easy to handle by the 

presence of Light dependent sensor. The intensity of sunlight 

acts as a blockage on the LDR. When there is presence of 

blockage on LDR, LEDs are automatically turned ON and 

vice versa.  

III. LITERATURE REVIEW 

Jessin Mathew, Riya Rajan and Rangit Vargsesc[1] wireless 

control monitoring system must be equipped with variety of 

sensors. These sensors are connected to a microcontroller for 

monitoring the environment. The monitoring is based on 

temperature, voltage load, current capacity and light 

intensity. It is transferred by means of radio frequency 

communication. This system consists of a transmitter. It is 

transferred by means of ratio frequency communication. The 

transmitter and receiver both together comprise of this 

system. Transmitter is placed 500 meters away from the 

receiver. The transmitter is used for the detection of the 

presence of road users and later sends the collected data to the 

receiver. This will make the lights to get turned ON. If the 

transmitter fails to detect then the light will be ON itself. The 

light goes OFF when there are no people or objects on the 

road. Ultra-sensor and Raspberrypi will be used in the 

transmitter part of the street light. Rasberry pi, LoRauart, and 

LED lights are used in the receiver part of the street light. 

 Prasad, Ruchika [2] Nagpur city was a witness for 

conducting a smart street light which was done on the basis 

of energy efficiency. The study was done based on IoT. The 

main aim was to reduce the carbon footprint. This could be 

done by reducing the consumption of energy. The outdated 

320 street lamps were replaced and then later integrated with 

an additional of 63 LED lights. These lights help in motion 

detection. The energy consumption in Nagpur city has 

reduced by 55% approximately per month. It is helpful for the 

maintenance of lighting norms for the pedestrians as well as 

for vehicles. The wireless device used in this project is 

2.4GHz Zigbee wireless device. The central management 

platform controls the operation of LEDs. The Smart LED 

luminaire, street light controller, wireless gateway and web-

based software are the technologies involved for the project. 

The smart lighting helps in less operational maintenance. 

Also contributes in safe environments. The drawback here is 

low bit rate of Zigbee, expensive and transmission rate is low. 

 Anguraj, Dinesh Kumar, S Balasubramaniyam, E 

Saravana Kumar, J Vakula Rani and M Ashwin [3] 

Unmanned intelligent street light based on IoT and by the 

usage of renewable energy. Smart metropolitan areas utilize 

recent innovative technologies for the improvement of living, 

security and maintenance. The main areas concentrated in the 

project are metropolitan areas. There are a number of smart 

applications. One of the smart applications is smart street 

lighting. The project mainly aims on reduction of energy 

consumption and increasing the lifetime. The renewable 

energy like solar energy and wind energy are used here. The 

main focused area is rural area for the renewable energy. The 

implementation of the project is easy as it can be 

implemented easily both in rural and urban areas. 

 Kabir, Imran, Shihab Uddin Ahmed, Mohammed 

Naim Uddin, Shah Mohazzem Hossain, Faija Farjana, Partha 

Protim Datta, Md Raduanul Alam Riad and Mohammed 

Hussain-E-Haidi [4]Smart Street Light based on GSM-

GPRS.This system is used for increasing the conversion 

efficiency of the solar power generation. The analysis of 

streetlight with auto tracking system can also be done. Sun 

tracking sensor is the sensing device that is used here. The 

position of the sun from time to time can be monitored by this 

system. Depending upon the light density of the sun, the 

amplifier will be given the output. The sun tracking sensor is 

the light dependent resistor here. Amplifier is a device used 

for the amplification of LDR signals. This converts low level 

signals to high level signals. The amplifier used here is 

LM324 IC. Comparator is used for comparing the signals and 

to detect the outputs. It gives the command to AT89C51 

microcontroller.  

 Lee, See Lian, and Abd Majid Darsono. [5] 

Enhancement of smart street light monitoring system based 

on LoRa was done along with effective utilization of solar 

energy. Usage of renewable solar energy was done for street 

lighting. The normal bulbs are replaced with the LEDs which 

has reduced the power consumption by three times. The 

microcontroller 8052 series have been used here. The lights 

are switched to ON and OFF by the microcontroller. This 

microcontroller is controlled by the sensors. The sensors are 

used for sensing vehicular movement. When there is no 

vehicular movement, the lights or the LEDs remain turned 

OFF. They start to glow slowly when the sensors sense the 

vehicle approaching the lights. The microcontroller is 

responsible for switching off of the LEDs when there is no 

movement of objects during night time. 

 Sukhathai, Nathawat and Thavatchai Tayjasanant 

[6] Smart Street Lighting System with Networking 

Communication. 

 Micro controller unit decides whether to ON or OFF 

the lights. Also, it is used for WiFi, to program like any other 

GPIO, SPL, 12C, UART and 12S. The micro controller unit 

is connected to the light sensors by the usage of 12C interface 

and it observes light status. It can also measure brightness of 
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sunlight and acts accordingly. The same level of illumination 

can be maintained by the lamps as they are controlled by 

micro controllers. The horizontal and vertical illumination of 

15 lux and 50 lux are used here respectively. The voltage gets 

supplied to the primary circuit and the current flows through 

a coil to the ground. The magnetic field gets built and switch 

contact will be pulled in the secondary circuit. These supplies 

are current to operating components. if the magnetic field is 

removed, the relay gets automatically switched off. The 

switch goes back to open circuit position. 

 Smys, S., Abul Basar, and Haoxing Wang [7] 

analyzed the paper and tried to decrease the energy usage. 

The light systems in the smart street light are not efficient to 

manage and control the power radiation. The expert systems 

mainly has artificial intelligence methods like genetic 

algorithm, artificial neural networks and the fuzzy systems 

are the common methods used in smart street lighting system. 

The NN was trained with the meteorological information’s 

with the weather station situated in the city so its initial phase 

performance will be represented. These modes utilized the 

feed forward neural networks with the back propagation and 

the momentum factor. They are prepared for future extension 

in metro cities. But the drawback of the paper is the research 

is one of the phases of bigger assignment and its very 

complicated to implement this technology it requires lots of 

efforts. 

 Archiborg, Ekaette Ifiok, Simeon Ozuomba, and 

Etinamabasiyaka Ekott[8]IOT-based, solar powered  manual 

street light system with anti-validation mechanism that 

focuses on energy efficiency, power consumption, 

automation and intelligence, as well as vandalization tracking 

and monitoring. The light dependent resistor (LDR) makes 

the switches to ON and OFF automatically. It saves power by 

using proximity infrared sensor (IR) together with the 

microcontroller to lighter and brighten up the Light emitting 

diode as when required it will be increasing the life span of 

the light module. The methodology also includes the use of 

two IR proximity sensors; one is used to sense the movement 

of vehicles in order to brighten up the light 100%. However, 

this system still has drawbacks i.e., since the system using 

lithium batteries, it is relatively expensive and if the battery 

is completely discharged, it can no longer be recharged again. 

 Mohammad, Arshad, Faiz Ali, M.D. Mustafa kamal, 

and Imtiaz Ashraf [9] sensors used in this project are different 

at the perception level. The sensors used are telecall sensors. 

Their battery of the lights has a battery life of 7 years and 

consume 4x less power when compared to mesh networks. 

This system is more robust and a resilient one. This functions 

normally even when the connections are disconnected from 

the network. It is suitable for citywide use as well. The 

methodology used in this project is very complicated as it 

involves downloading map, enhancing it and later extraction 

must be done for the same. It also has dependency on road 

traffic model. The calculations and the method used is tough 

to be understood, carried out and is easy. The main problem 

is too complicated to do this project at lower cost level. 

 Porins, Richards, Peteris Apse-Apsitis, and Ansis 

Avotins[10]the short-range Proximity IR motion sensors 

gives idea about lighting illumination control for the purpose 

of energy savings. The detection includes Proximity digilent 

IR motion sensors and detection ON-OFF information about 

radio-link modules. The Fresnel lens and eye sensitivity VZ 

series Panasonic EKMC1603112 Proximity IR object 

detection sensors are used to detect both human and vehicle 

movement. The whole system is used for the prediction of 

entering the zone and the detection of the direction of 

movement. The luminaries like wave or train movement 

direction of light was used in the control algorithm. The range 

of object detection is 10m. it is possible to control the 

luminary network in the local level. The detected design by 

the detector and the whole system performance has to be 

updated in the feature with 10-15 luminaries under volts. The 

main drawback is unable to sense the movement of slow-

motion objects. 

IV. CONCLUSION 

The manual street lighting system has been creating many 

problems to both the environment and the Government. To 

mention a few the sodium vapor lamps, emit carbon di oxide 

thus leading to light and air pollution, it leads to wastage of 

electric energy, it has been a huge investment for the 

Government and posing as an expensive burden. The man 

power required is high and the controlling of this system is 

risky due to high electric power flow. The system is manually 

controlled and proper monitoring is highly required. 

Otherwise which it will lead to high energy wastage. The 

wired manual system poses threat to the electric men when 

repairs have to be done. It has even led to death of few electric 

men at certain situations of repair. To overcome all the 

limitations of the current street lighting system, we have 

come up with an automatic smart street light system. This 

system is completely automatic and reduces human 

interference. It is user friendly, eco-friendly, easily 

affordable, requires less wires and reduces pollution 

comparatively. The number of accidents taking place at the 

night times can be reduced significantly by the proper lighting 

during dark times. This gives the people the sense of 

protection to walk and commute fearlessly even during night. 
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