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Abstract— The aim of the project is to provide an efficient 

and dynamic traffic signal system. As far as current world is 

concerned, the traffic congestion mainly depends on the 

time delay of the traffic system. Only way to optimize a 

traffic congestion is by designing a density based traffic 

signal system. This concept includes IR sensor readings 

which may decides the traffic signals based on the density of 

traffic. IR sensors are placed on the junctions of each road 

which calculates the density of the traffic on their particular 

road. Normally the traffic system works on the concept of 

time basis and it works on the density mode when the IR 

sensor detects the traffic density on their particular roads. 

This entire system which will reduces the traffic congestion. 
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I. INTRODUCTION 

In day to day life, the traffic congestion becomes a hectic 

issue due to large time delays of traffic signal system, Due 

to large time delays, unneccessary waiting time of vehicles 

will also increased. Due to vehicle pollution, most of the 

natural resources gets affected. To overcome the problems 

of the current system, the dynamic density based traffic 

system is designed with the help of IR sensors. The new 

automation will deliberately degrade the traffic congestion. 

II. PROPOSED SYSTEM 

The main objective of the system is to reduce traffic 

congestion. For that purpose we proposed an idea called 

density based traffic signal system. This system makes use 

of IR sensors to detect the traffic density by implementing 

this idea, we can abruptly reduce the traffic congestion. In 

this proposed model, we can control the traffic system 

automatically based on the sensor readings. The purpose of 

the system is to improve the efficiency of existing automatic 

traffic signal system. Time delay in the traffic signal is set 

based on the density of vehicles on the road. 

A. Block Diagram 

The main objective of the system is to reduce traffic 

congestion. For that purpose we proposed an idea called 

density based traffic signal system. Time delay in the traffic 

signal is set based on the density of vehicles on the road. 

Our system comprises of AT89C52 microcontroller, IR 

sensors and LED’s. Four IR sensors are interfaced to the 

AT89C52 microcontroller. The microcontroller glow LED 

for the particular lanes corresponding to the IR sensor 

output. Red, Green, Yellow LED’s are used in our system. 

These LED’s resembles as a traffic signals which may glow 

in response to the IR sensor output. 

 
Fig. 1: Block Diagram of Density based Traffic System 

B. Hardware Implementation 

1) Power Supply 

12V battery or adapter is used as a power supply for the 

microcontroller. IR sensors and LED’s present in the entire 

system. 

2) Micro Controller 

Atmel AT89C52 is a 8 bit microcontroller which acts as the 

heart of the entire system. It will take decisions based on the 

IR sensors placed on the each road. Microcontroller has a 

responsibility to glow the red or green LED based on the IR 

sensor readings. 

 
Fig. 2: 

3) LED’s 

Light Emitting Diodes (LED’s) which glows according to 

the microcontroller decisions. Red, Green and Yellow 

LED’s are used as a traffic signals. Green LED’s will glow 

when there is a traffic density on that particular road. Red 

LED’s will glow on all other roads. 

 
Fig. 3: 



Density based Traffic Signal System 

 (IJSRD/Vol. 6/Issue 01/2018/519) 

 

 All rights reserved by www.ijsrd.com 1888 

C. IR sensor’s 

The main operation of IR sensor is obstacle sensing 

property. These sensors are placed on the particular place of 

the each road. Each of the IR sensors are interfaced to the 

microcontroller which decides the traffic signals efficiently. 

IR sensors are connected to the ADC pins of the 

microcontroller. If the sensor detects the obstacle, it 

produces a logic 0 as a comparator output, otherwise it 

produces logic It will be the main part of the density based 

traffic signal system. 

 
Fig. 4: 

III. METHODOLOGY 

This system usually works on the basis of IR sensor 

readings. The purpose of IR sensor is to detect the density of 

traffic on this roads in which they are placed. These readings 

will give efficient traffic signal which in turn reduces traffic 

congestion i.e (congestion will be high on particular road 

but the red signal glows on the contrast with no congestion 

on particular road the green signal glows).This system 

overcomes the disadvantages of existing system. The current 

existing system works on the basis of fixed time which may 

produce a traffic congestion and unwanted awaiting time. 

In this proposed system, the IR sensors are placed 

on each road. When IR sensors detects the density it gives 

the output (logic 0 or logic 1) to the microcontroller which is 

interfaced with it. Now, the microcontroller produce output 

signal corresponding to the IR sensor reading. If lane 1 has 

high traffic density the green signal is given to that 

particular path and red signal given to the remaining lanes. 

In this way system works efficiently to avoid traffic 

congestion. 

 
Fig. 5: 

IV. HARDWARE IMPLEMENTATION 

The hardware which is discussed in the section [II] 

practically implemented in the real time operation. The 

hardware description of the system used is given below 

 
Fig. 6: 

V. CONCLUSION 

Normal traffic system works on the basis of time delay. It is 

cost effective. The project designed here is to reduce the 

congestion and unwanted time delays in the traffic signal as 

traffic congestion is a major problem in modern cities all 

over the world. 

The sensors have given the capability to build 

smart and intelligent embedded system to resolve human 

problem. The whole system is controlled by AT89C52 

microcontroller, this design is implemented and tested to 

ensure its performance. We hope this project gives efficient 

traffic management system. 
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