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Abstract- In an era of smart living, people strive to 

innovate existing technologies to achieve the concept of 

smart city. Street lighting systems is one of them. Most 

urban, towns and semiurban cities still use 

conventional lighting systems. But the conventional use 

leads to huge demand and wastage of electricity 

between 20 to 40% of the total energy produced. 

Although a single unit of lighting consumes less power, 

their enormous quantity and long hours of operation 

requires more energy. So, energy saving is an essential 

need for smart lighting systems. Energy efficiency is 

achieved by this smart lighting system. It will provide 

light that varies intensity as per illumination 

requirement. . The working principle is based on the 

requirement of luminous energy at a particular 

moment of time. An automatic system is designed using 

ARDUINO which will  switch ON or OFF the street 

lights at given time and also depending on the intensity 

of the ambient light. This system also detects  the  

movement of vehicles and  interrupts the system to 

increase the intensity of  light on the road.   

    Keywords— energy conservation, LDR, light intensity,       

street-light 

                    1.INTRODUCTION 

Modernization calls for innovative automation. It 

considerably reduces the amount human efforts to perform 

tasks. Environmental concerns, limited exploration in 

renewable alternative energy sources makes it paramount to 

use energy efficiently. Energy is an important parameter 

when considering impacts of technologies on environment. 

Smart street lighting is in an increasing demand to convert 

cities into smart cities with developed roads and highways. 

Street lighting system is the most noticeable feature 

depicting the urbanization of a city. Public lighting systems 

are meant to provide safer traffic and pedestrian movement 

besides adding to a city’s ambience.. A report was made to 

present an efficient street lighting system with reduced 

power consumption in comparison to classical lighting 

systems by studying various street lighting lamps, as 

incandescent, CFL, High- intensity discharge and  Light-

Emitting diode showing that the  LEDs are more efficient 

than other lighting systems [4]. A case study on energy 

conservation also showed that despite of higher initial 

investment, the operating life of the LED system is 

reasonably higher than conventional fluorescent lighting 

system which results more savings on initial investment on 

long term basis and the  annual energy consumption was also 

reduced . A system was developed using piezo electric 

sensors to detect the movement in the roads and a 

microcontroller MSP430 as the brain to control the 

processes. [1]. An intelligent lighting system was proposed 

where remote controlling of the intensity of light is possible 

with the help of a IR sensor, light illuminance sensor and 

wireless communication technology.A wireless transceiver 

system is also incorporated in this system where each light  

nodes along the roadsides can be switched on or off or dime 

as applicable. This way the level of energy consumption is 

reduced [7]. A microcontroller based system have been 

developed where a LDR sensor is used to indicate a 

day/night time and the photoelectric sensors to detect the 

movement on the street. The intensity of street light is 

controlled by software [5,10]. An automatic streetlight 

control system had also been suggested using LDR sensor, 

IR sensor and pulse width modulation. [8].In another 

prototype of intelligent street light system, the RF wireless 

technology is used where after detecting the daylight and 

vehicles , the intensity of the LED based street lamps are 

varied as per the traffic flow [9]. 

This paper presents a design methodology of a smart system 

to optimize the street-light intensity by controlling the turning 

ON/OFF the street lights at a specific  time or when the 

ambient light falls below a specific intensity. A real time 

control unit is also incorporated here to hold the street lights 

ON for a certain period of time according to the frequencies 

of moving objects on the road. Then the intensity of light 

becomes ‘low’. The following sections describe the working 

modules and procedure of the system.  

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 6, 2019 (Special Issue)  
© Research India Publications.  http://www.ripublication.com

Page 10 of 14



 

 

 

2. METHODOLOGY 

The block diagram of the proposed street-light optimizer  is 

shown    in figure 1. 

A.LDR (Light Detecting Resistor) :  

The LDR [10] resistance is dependent on the amount of light 

impinging on it, and that resistance offered by the sensor 

decreases with an increase in light strength, and increases 

with a decrease in light intensity. LDR is used for the 

detection of day-time and night-time, because when sunlight 

falls on it, it will consider it as day-time, and when no 

sunlight falls on it, it will be regarded as night [55]. These 

are very beneficial, especially in light/dark sensor circuits, 

which help in automatically switching the street lights ( 

ON/OFF ). 

 

 

 

    Fig1: blockdiagram of proposed system 

 

    B.IR proximity sensor : 

                 Proximity sensor is a device used to detect the 

presence or absence  of an obstacle by using an infrared 

light transmitter without any direct physical contact. A 

simple prototype of proximity sensor is made with an 

Infrared LED and photo detector . The proposed system is 

designed in such a way that at night, say 11 p.m. the 

proximity sensor will be active and will remain active until 

LDR will sense the sunlight. Whenever a vehicle is 

detected by the proximity sensor, it will give a signal to the 

microcontroller which, in turn, will switch the intensity of 

street-light to high and vice-versa. 

C. ARDUINO UNO: 

The Arduino Uno [12,13] (licensed under a Creative 

Commons Attribution Share-Alike 2.5) is a 

microcontroller board that is based on the ATmega328 

series controllers, and has an integrated development 

environment (IDE) for writing, compiling, and 

uploading codes to the microcontroller.fig2 shows the 

Arduino Uno development board. 

The features of this board are: 

 Microcontroller: ATmega328  

 Operating Voltage: 5V  

 Input Voltage (recommended): 7-12V  

 Input Voltage (limits): 6-20V  

 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: 1 KB (ATmega328)  

 Clock Speed: 16 MHz  

 

Fig2 : the outer look of arduinouno development board 

  D.Relay :  

In the proposed system an assembly of a set of two relays 

with two LEDs are used to control the intensity of street-

light. When no moving object on the road  is  detected by 

proximity sensor, say after 11 p.m., the Arduino will send 

signal to one of the relays, which in turn will switch on one 

LED.  

Therefore, light intensity is in intermediate stage,i.e. dim, 

so, power consumption will be reduced.  Whenever any 

moving object is sensed, Arduino will send the signal to 

second relay also to turn on both LEDs to increase the 

intensity of streetlights.PROM containing the desired 

software. The design can be modified to store the status of the 

traffic over a certain period of time in a memory module.  
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E.  Solar Powered LED Street light with auto intensity  

control: 

    LED based street lights owing to their high efficiency and 

ease of                      intensity control are now frequently 

replacing the conventional HID based street lamps. This 

project defines a LED based light system which is power from 

a solar power  source and their intensity can be controlled 

such that they switched on with maximum intensity only 

during the peak hours. The output from solar panels is stored 

during daytime , in batteries and at night this battery is used to 

power the LED’s.Here in this project an array of LED’s used 

to represent the street light.  

  F. Automation System Based on Night-Time Object 

Detection: 

Figure 3 shows the circuit design of an automatic street light 

control system based on object detection using Arduino Uno, 

with DIM light capability. In this scenario, the lights will 

turn to HIGH only with the detection of an object; otherwise 

the lights will remain OFF at day-time, and DIM at night-

time. 

 

 
 

Figure 3. Circuit design of automation system based on night 

and objects’ detection. 

In this task, an LDR sensor, 12 LEDs, 13 resistors, 

three IR obstacle avoidance sensors, and a single 

Arduino Uno were used. One leg of the LDR sensor 

was connected to Arduino analog pin number A0, and 

another leg to a 5 V pin, and the same with a resistor to 

the GND port of the Arduino. Besides, the threshold 

value for the LDR was adjusted to 10 from the discrete 

values (0–1023) for understanding whether it is day or 

night. After that, all the positive terminals of the LED 

set were connected with resistors to pin numbers D11, 

D9, D8, D7, D5, and D3 as the outputs of the Arduino 

signals. Here, one set of LEDs consists of two 

individual LEDs. Furthermore, the GNDs of all the 

LEDs were connected to the GND port, as shown in the 

circuit diagram (Figure 3). 

The OUT terminals (represented by green lines of 

IR1, IR2, IR3) of the IR obstacle avoidance sensors 

were connected to the Arduino port from pin number 

D10, D4, and D2, respectively, which is the input 

signal to the Arduino board. Similarly, the GND of all 

the IR obstacle avoidance sensors were connected to 

the GND port, and all VCC (input voltage) of the IR 

obstacle avoidance sensors were connected to the 

Arduino 5 V pin. Initially, the IR obstacle avoidance 

sensors were set to LOW (by default) at the start, if 

there was no motion. Meanwhile, the detailed software 

code for this case is given in the Figure S1 of 

supplementary materials. 

            3.RESULTS AND DISSCUSSIONS 

In the beginning, the LDR sensor will sense the 

light intensity in the atmosphere at that time, and it will 

consequently transfer the data to Arduino, as can be 

seen in Figure 4. After receiving the data, Arduino will 

convert it into different discrete values from 0 to 1023 

(in which 0 represents maximum darkness, and 1023 

represents maximum brightness), and then it will adjust 

the output voltage accordingly from 0 to 2.5 V/5 V 

(DIM/HIGH) depending upon the received value (0–

1023) by comparing it with the threshold value. 

Whereas, the threshold value can be randomly chosen 

by the user and in this case, the threshold value is 

adjusted to 10. So, the output will be 2.5 V in the 

complete darkness (night time), if the received value is 

less than the threshold value. As a result, DIM LEDs 

will glow that is the half of maximum brightness, and 

when there is completely shine (daytime), the received 

value will be higher than the threshold value, and the 

output voltage would be 0 V, resulting the LEDs to be 

completely switched OFF. 
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Figure 4. The flow diagram of the automation system 

based on night-time object detection. 

Initially, the IR obstacle avoidance sensor will be 

LOW. So, when there is no object in front of the 

sensor, the IR transmitter does continuously transmit 

the IR light. Whenever a car or any other object blocks 

any of the IR obstacle avoidance sensors, then the 

emitted rays will reflect the IR receiver after hitting the 

object, then microcontroller will sense it as a motion. In 

simple words, when an object passed in front of the 

first IR obstacle avoidance sensor, the corresponding 

LEDs will be turned from DIM to HIGH (5 V) by the 

microcontroller. As the object moves forward and 

blocks the next IR obstacle avoidance sensor, the next 

three LEDs will be turned to HIGH from DIM, and the 

LEDs from the previous set switched to DIM from 

HIGH. The process continues this way for the entire IR 

obstacle avoidance sensors and LEDs. 

Figure 5shows the final demonstration of the 

proposed automatic streetlights system that turned to 

DIM at night-time and HIGH on vehicle movement 

using Arduino Uno. Figure 5a represents day-time, with 

no LEDs glowing after measuring the sensed intensity 

value of sunlight with the threshold value (10) by the 

LDR sensor. Figure 5b shows the night-time because 

the sensed intensity value of sunlight by LDR was 

below than the threshold value (10) and there was no 

motion detected by any of IR obstacle avoidance 

sensors, so as a result, the DIM LEDs were glowing. 

The beauty of the proposed model can be seen in 

Figure 5c,d, with the motive that only those LEDs that 

detect the object’s presence will glow brighter, and the 

remaining LEDs will keep maintaining their DIM state. 

As an example, in Figure 5c, the first set of LEDs are 

glowing HIGH, and remaining are in DIM mode 

because the sensed intensity value of sunlight by LDR 

is below then the threshold value, so it considered it to 

be night-time, and there was an object that was detected 

by the first IR obstacle avoidance sensor. Moreover, 

when the object moved to the second IR obstacle 

avoidance sensor, the second set of HIGH LEDs were 

glowing, and the first set again reverted to the DIM 

state (Figure 5d). These results demonstrate the 

efficiency of the proposed idea and give immediate 

validation for the proposed model. These kinds of 

application can be implemented in the headlights of 

objects, street lights, the parking lights of hotels, and in 

malls and homes. 

 

Figure 5. Result diagrams of the automatic streetlight 

control system that switches to DIM at night and HIGH at 

object detection. (a) In the day-time simulation, the LEDs 

are not glowing. (b) In the night-time representation, the 

DIM LEDs are glowing. (c) An object in front of first IR 

obstacle avoidance sensor; the first set of HIGH LEDs are 

glowing while the remainder are in DIM mode. (d) 

Motion in front of the second IR obstacle avoidance 

sensor; only the second set of LEDs are glowing HIGH, 

and all the others are in a DIM state. 
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