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Abstract— The given project aims at providing a more 

efficient street lighting system which can be utilized and 

will conserve energy every day. Keeping the growing need 

to conserve energy in mind, we have come up with a smarter 

lighting system in the streets which not only switches on/off 

with respect to the traffic but also control its intensity. The 

control of intensity further conserves more energy. 
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I. INTRODUCTION 

Street lights are a basic requirement of budding cities in 

roads and highways. Providing an efficient energy solution 

for these lights will thus help in the long run. The intensity 

of lighting depends on the following factors such as the time 

of the day, weather and density of the vehicles. In this paper, 

we provide a detailed working for creating a system using 

these factors. 

II. COMPONENTS AND WORKING 

The designing of the prototype required the following 

components.  

 Atmega 32 

 LCD 

 LEDs (for prototyping street lights) 

 PIR sensor 

The clock time was taken in from the computer 

itself to decide the time of the day. The software used for 

programming was AVR. 

There were three factors based on which we 

decided the intensity of light. First, the time of the day was 

taken in from the computer and fed to the microcontroller to 

decide what kind of lighting is needed.  Alternatively a LDR 

[1] can be used for the same and different resistance values 

can be used to compute respective intensities. For our 

convenience and accuracy, we use the time input from the 

computer. For night time, the intensity is maximum and it is 

minimum for early mornings. During daytime, it is switched 

off.  

Time of the day 
Intensity=number of  

LEDs which should glow 

03:30 to 09:00 1 

09:00 to 17:00 0 

17:00 to 20:00 2 

20:00 to 24:00 4 

00:00 to 03:30 3 

Table 1: Results 

The weather [2] has been categorized by general 

time of the year concept. The months are divided into four 

categories of three months each namely summer, rainy 

season, autumn and winter. High intensity lighting is 

provided for winter and rainy seasons. 

Time of the year Intensity 

Summer: Mar-May 1 

Autumn: Jun-Aug 1 

Rainy: Sep-Nov 4 

Winter: Dec-Feb 4 

Table 2: Results 

To conserve the electricity further, we switch these 

lights only when traffic is detected within a certain range. In 

case of empty roads, the light stays off. The LCD displays 

the time in units left until the lights switch off again when 

no movement or vehicle is detected. The PIR sensor [3] 

internally has an IR detector. Different objects emit IR rays 

of different wavelength. These rays are detected by the PIR 

sensor. PIR is initially high and whenever it detects the 

motion of any object, it becomes low. 

PIR sensor output Street lights 

0 on 

1 off 

Table 3: Results 

In order to combine the three we first take an 

integer average of the led counts from table1 and table2.  

The output of the PIR controls the switching action for the 

lights. For example if the value from table 1=4 and the value 

from table 2 =2 then the average becomes 3. Now if with 

these conditions a vehicular movement is detected, intensity 

corresponding to the value 3 will glow.  

For our prototype we controlled the intensity by the 

number of LEDs allowed to glow. For the above example, 

our prototype makes 3 LEDs glow. If the object is on the 

road, it is detected by the PIR and the lights remain on. If 

the object is no longer on the road, the PIR gives 1 as its 

output. At this point the LCD begins a countdown and 

switches the lights off, after the completion of the 

countdown. 

The software used for programming the 

microcontroller is Atmel AVR. The program extracts date 

and time from the computer using the inbuilt library 

functions and also takes in input from the PIR sensor. The 

time is fetched every five minutes. The values in integers is 

calculated and stored for both weather and time of the day. 

These values are averaged and sent to the next step. If PIR 

sensor detects motion, this value is sent to give the required 

output. When there is no object detected on the road, the 

PIR signals a binary 1 and the LCD starts a countdown 

(delay of two to three minutes) [4] before switching off.  

The if-else conditional statement is used for this purpose. 

For our prototype the number of LEDs used is 4 so the 

maximum output to the LEDs connected is binary 1111. The 

following table describes output in various conditions. 

Average (Interger) PIR output Output 

0 0 0000 

1 0 0001 

2 0 0011 

3 0 0111 

4 0 1111 

- 1 0000 

Table 4: Results 
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III. RESULTS 

 
Fig. 1: Object(hand) detected in summer at 8 A.M in the 

morning. One LED glows. 

 
Fig. 2: LCD begins the countdown in absence of 

object/vehicle 

 
Fig. 3: the lights switch off after the end of the countdown. 

APPLICATIONS 

Being a device that conserves energy on an everyday basis, 

its application is not restricted to street lighting alone. The 

given solution can be applied in lightings across multiple 

platforms such as parking lots, general lighting in malls. 

Instead of using the dates from the computer to 

gauge the weather, the prototype can be made smarter by the 

use weather forecasts using Internet of Things [5]. With the 

current prototype only an approximate weather of a 

particular location can be found out. 

As street lights are nearby, Bluetooth 

communications can be made possible to ensure a 

continuous lighting around the vehicle or object. [6] 
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