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Abstract— The project is designed to manage the traffic 

signal or traffic light by estimating the density or number of 

vehicle on the road or lane. Traffic light or signal will 

automatically change by calculating the density. Nowadays 

traffic is the major issue in most of the cities so by applying 

this system we can control the traffic. The main objective of 

this project is to control the traffic lights or signal based on 

the density of the vehicles in particular lane.In this system, 

IR sensors are used to evaluate the density of the vehicles 

which are fixed within a fixed space.  All the sensors are 

incorporated with the microcontroller which in turn controls 

the working or when to turn on/off the traffic signal or the 

signal light according to density detected by the sensors. If 

the traffic density is sky-scraping on particular side more 

priority is given to that side.  The sensors incessantly keep 

sensing density on all sides and the green signal is set to the 

side on main concern basis, where the sensors detect high 

density.  The side with next priority level follows the first 

main concern level. By using this system traffic can be 

cleared without any worry and time delays even though there 

is no traffic on the other side can be avoided. For the 

emergency vehicle, there is a particular RFID card which 

will be hand over to them. And if the IR sensor will detect 

the emergency vehicle it will give first priority to that 

particular lane. 
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I. INTRODUCTION 

No Traffic, But Still We Have To Wait!! 

This happens because there is a fixed control on the 

signal light. Here fixed control means we don’t control the 

traffic according to the density of the vehicle. 

Traffic congestion is the major issue in our day to 

day activities because lots of time is wasted in that signal. 

Due to the number of vehicles, inadequate infrastructure, 

and the irrational distribution, of signalling system is the 

main reason of this chaotic congestion. 

Because of the traffic problem, this project is an 

intelligent approach to control the traffic and provide a 

proper control over the signal lights. 

To make the signal intelligent we are using IR 

(Infrared) sensor. 

The main advantage of this system is that it 

decreases the waiting time for vehicles. As we know that 

time is the most precious thing nowadays, so many of 

people breaks the traffic set of laws just to reach on time to 

their destination. 

The reason behind betrayal the traffic rules are to 

wait for an additional time whether the traffic is there or not. 

II. EXISTING SYSTEM 

The above pie chart shows the current statistics related to 

traffic. As we can see that 25% of traffic is generated due to 

Poor signal timing. 

Poor signal timing means the traffic that occur due 

to the signal which is been use.  

 
Fig. 1: Existing System 

Under present scenario, traffic control is achieved 

by the use of a system of fixed time constraints signs by 

traffic signal and markings. A matching and equivalent 

education  program  is  required,  through  driver-licensing 

authorities,  to  assure  that  those  who operate  motor 

vehicles understand the rules  of the road and the actions 

that they are needed or advised to take when a specific 

control device is existent.  Each traffic control device is 

governed by standards of design and convention; for 

example, stop signs always have red surroundings and are 

octagonal in shape. Design standards allow the motorist to 

promptly and consistently recognize the sign in the visual 

field along the road. Standard use of colours and shape aids 

in this recognition and in deciding on the appropriate course 

of action. Under current circumstances, traffic lights are set 

on in the different directions with predetermined time delay, 

following a exacting sequence while switching from one 

signal to other creating unwanted and wasteful congestion 

on one lane, while the other lanes remain vacant. 

III. PROPOSED SYSTEM 

The system we put forward identifies the density of traffic 

on individual lanes and thereby adjust the timing of the 

signals. IR trans receivers calculate the obstructions and 

supply  an  idea  about  the  traffic  density  on  a exacting 

lane and feed this response to a controller unit which will 

make  the  necessary  decisions  as  and  when required. 

IR receiver receives IR rays that are diffused by IR 

transmitter. Usually IR receiver has high resistance in order 

of mega ohms, when it is receiving IR rays the resistance is 

very low. The effective voltage of IR receiver is 2 to 3V. 

We have to place these IR couple in such a way that when 

we place a hindrance in front of this IR couple, IR receiver 

should be able to receive the transmitted IR rays. When we 

give the power, the transmitted IR rays hit the entity and 

reflect back to the IR receiver. Instead of traffic lights, we 

can use LEDs (RED, GREEN, YELLOW). In normal traffic 

system, we have to light the LEDs on time basis. If the 

traffic density is high on any particular path, then glows 

green LED of that particular path and glows the red LEDs 

for remaining paths. In the nonexistence of any traffic 
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sensing fraction the system works as a ordinary system 

giving equal stage of time to green signal in all the lanes. As 

soon as the traffic sensing fraction comes into the image the 

role of the IR modules comes into play. Three IR sensors 

attached on each lane give an indication of traffic on that 

specific lane with the previous IR signal being obstructed 

(i.e. all three obstructed) indicates and the first and the 

second (only one or two) IR signal being cut off indicates 

low and medium traffic respectively. With each IR signal 

being cut our system adds few seconds to the timer of the 

green signal and thus for maximum time the signal will be 

green in the lane of high density traffic and the signal will 

be green for minimum time in the lane of low traffic.  

The circuit is made up of 4 IR sensors, atmega8 

microcontroller, 4 traffic lights. The IR sensor just looks like 

a LED lights. These IR transmitters always reflect the IR 

rays from it. The operating voltage of this transmitter is 2 to 

3v. These rays are not visible to the human eye, But we can 

view these IR rays through camera. IR receiver receives IR 

rays that are just transmitted by the IR sensor. The IR 

receiver has normally high resistance in order of mega 

ohms, when it is receiving IR rays the resistance is very low. 

The generally voltage to operate the IR receiver is 2 to 3V. 

We have to adjust these IR pair in such a way that 

when we place an obstacle in front of this IR pair, IR 

receiver should be able to detect the obstacle and receive the 

IR rays. When we give the power to it than the transmitted 

IR rays hit the object and reflect back to the IR receiver. 

For the traffic system, we have to glow the LEDs 

on the time basis. If the traffic density is high on any 

particular path then the more traffic path should have more 

time than the other path so it glows green LED of that 

particularly path and glows the red LEDs for remaining 

paths. 

A. Automatic Mode 

Here the IR sensor senses how many vehicles are crossing 

on the corresponding side. All the sensors send the 

corresponding output signal to the microcontroller.  The 

LCD display is used to indicate or to show the side through 

which the vehicle has to be passed out. 

The microcontroller compares which road side is 

the highest density else more vehicles are there and then it 

delivers the corresponding signal to LED driver circuits. The 

LED driver circuit enables the LED to display for particular 

time depends on traffic density. 

B. Manual Mode 

This is the mode when this type of system is followed, we 

are sure that we will control the traffic to certain extent to 

certain extent. There is a key pad connected remotely to 

control. For each key present in that the corresponding road 

will be free and other roads are blocked. 

IV. COMPONENT DESCRIPTION 

The components are 

 ATmega8 controller 

 PCB board 

 IR sensors -4 

 LED’s-12(4-red,4-green,4-yellow) 

 12v Battery or adaptor 

 Serial cable 

 Connecting wires 

A. Microcontroller 

This is 8-bit high performance microcontroller of Atmel’s 

Mega AVR family with low power consumption. In this the 

most of the instructions execute in one machine cycle. 

Atmega16 will work on a maximum frequency of 16MHz. 

the mega16 has 16 KB programmable flash memory, static 

RAM of 1 KB and EEPROM of 512 Bytes. RAM is1 KB 

and EEPROM of 512 Bytes. The ATmega16 is a 40 pin 

microcontroller. It has 32 I/O lines which are divided into 4 

8-bit ports labeled as PORTA, PORTB, PORTC and 

PORTD. ATmega16 has various in-built peripherals like 

USART, ADC, Analog Comparator, SPI, JTAG etc. Each 

I/O pin has alternative task related to peripherals. 

B. IR Transmitter and Receiver 

An IR transmitter transmits IR waves. The waves having 

frequency in IR range. Wave propagation is line of sight. 

Therefore an IR receiver is placed exactly opposite the IR 

transmitter to receive the signal transmitted by transmitter. 

Thus an IR trans receiver pair is used to detect any obstacle 

between it. The condition when the voltage at the IR 

receiver is below the threshold level, an obstacle is said to 

be detected. When no obstacle is there, then a known 

voltage will be detected at the receiver end. 

C. LED 

Here we are using light-emitting diode (LED) that is a two-

lead semiconductor light source that resembles a basic PN-

junction diode, except that an LED also emits the light. 

When an LED’s anode lead has a voltage that is more 

positive than its cathode lead by approximately like 0.6 to 

2.2 Volts, current often flows and light is often emitted. On 

the other way, when an LED’s anode lead has a voltage that 

is less positive than its cathode lead by approximately 0.6 to 

2.2 Volts, current often does not flow and light is often not 

emitted. 

V. APPLICATION OF THIS SYSTEM 

This project is mainly used to control the traffic in 

metropolitan cities and it also used Infrared remote control 

.There is no need of traffic inspector or police on the roads 

for guiding or managing the traffic and thus it run smoothly. 

The work which is done by traffic inspectors is now done by 

the microcontroller in the system with the help of sensors 

and the implemented program which is done in 

microcontroller. Due to which the effectiveness of time 

management improves. It is mainly implemented for safety 

purpose which reduces the accidents in day to day life. Even 

if authorized car user is not aware about the junction due to 

the project the IR sensors it starts detecting and sends the 

signal to controller which will count’s the vehicle and start 

sending commands and act according to that. It is used to 

clear traffic without any irregularities. 

VI. LIMITATION OF THE SYSTEM 

The problem with the traffic system is that for every minute 

the vehicles at the junction will be high and the traffic lights 

suppose be changed to each side for some fixed time. Even 

though there are no any vehicles at particular side, The 

traffic signals will glow for given fixed time. Due to which 
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it has a time waste process. Due to this other side vehicles 

have to wait for the time to complete the process. So to 

reduce the time wastage, we can implement the system that 

controls the traffic based on the heavy flow of vehicles at 

any particular side. In this system, we can count the figure 

of vehicles at each lane at the intersection and give the path 

to the specific side which has heavy flow of vehicles and 

keep remaining stop position due to which lots of time is 

consume. If the IR sensor fails to detect then the occurrence 

of signal via controller can miss the count’s which can 

seems to be a major traffic jam. We have to arrange IR 

sensors in accurate manner otherwise they may not be able 

to detect the traffic density. The IR sensors sometimes may 

absorb normal light also. Due to which the traffic system 

works in improper way. And the major limitations are the IR 

sensors work only for fewer distances. 

VII. CONCLUSION 

Thus from above concept we can determine that using the 

technique of density based traffic control lights we can save 

a significant amount of time and also we can avoid 

excessive traffic jams thus leading to even traffic flow. In 

practice currently in India we are following time based 

traffic control signals and we are suffering from heavy 

traffic jams all over which in turn devours lot of time and 

fuel. We hope these approaches will be implemented as 

soon as possible so that the restrictions we are experiencing 

with present technique can be overcome. 
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