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Abstract:  

Vehicular traffic is continuously increasing around the world, especially in large urban areas. The resulting congestion has 

become a major concern to transportation specialists and decision makers. The intent of this project is to pass vehicles smoothly 

without making traffic jam congestion. The design provides the priority to control traffic congestion. Now with the help of this 

system the problem of congestion control, emergency vehicle clearance, stolen vehicle detection is handled effectively.   

Technologies like Zig Bee, RFID and GSM can be used in traffic control to provide cost effective solutions. RFID is a wireless 

technology that uses radio frequency electromagnetic energy to carry information between the RFID tag and RFID reader. 
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I. INTRODUCTION 

 

   Traffic research has the goal to optimize traffic flow of 

people and goods. As the number of road users constantly 

increases, and resources provided by current infrastructures 

are limited, intelligent control of traffic will become a very 

important issue in the future. India is the second most 

populous Country in the World and is a fast growing 

economy.  

 
   It is seeing terrible road congestion problems in its cities. 

Infrastructure growth is slow as compared to the growth in 

number of vehicles, due to space and cost constraints. Also, 

Indian traffic is non lane based and chaotic. It needs a traffic 

control solutions, which are different from the developed 

Countries. Intelligent management of traffic flows can reduce 

the negative impact of congestion.In recent years, wireless 

networks are widely used in the road transport as they provide 

more cost effective options.  

 

 Some RFID systems will only work within the range inches 

or centimeters, while others may work for 100 meters (300 
feet) or more. A GSM modem is a specialized type of modem, 

which accepts a SIM card and operates over a subscription to 

a mobile operator, just like a mobile phone. The Zig Bee 

operates at low-power and can be used at all the levels of 

work configurations to perform predefined tasks.  

 

II. RELATED WORK 

 

A. Density Based Traffic Signal System 

     The project is designed to develop a density based dynamic 

traffic signal system. The signal timing changes automatically 
on sensing the traffic density at the junction. Conventional 

traffic light system is based on fixed time concept allotted to 

each side of the junction which cannot be varied as per 

varying traffic density. Junction timings allotted are fixed. 

Sometimes higher traffic density at one side of the junction 

demands longer green time as compared to standard allotted 

time. The image captured in the traffic signal is processed and 

converted into grayscale image then its threshold is calculated 

based on which the contour has been drawn in order to 

calculate the number of vehicles present in the image. 

Raspberry pi is used as a microcontroller which provides the 

signal timing based on the traffic density. 

 

B. Traffic Light Control System Using Image Processing 

   Traffic is the major problem which country faces today this 

is because of the increase in number of vehicles. The increase 
in number of vehicles resulting to the need of a smart system 

that could efficiently handle traffic congestion based on the 

density of traffic. This paper discusses about some of the 

existing traffic light control system and their drawback and 

image processing technique i.e. edge detection techniques that 

helps in finding traffic density. Here also discussing Sobel, 

Prewitt, and Robert, Canny edge detection and their 

advantages and disadvantage. 

 

C. Density Based Signal Management in Traffic System 

    The propose system is the Traffic Density Based Signal 

Management in Traffic System which deal with traffic load in 
each side of lane during high density traffic on road at specific 

time. Here we are considering the main scenario at time when 

the traffic is extended for, less no. of vehicles then signal 

activate for less number of time. If the traffic gets on 

increasing on other side of lane then, the problem with 

previous algorithm is that, the vehicles on other side those 

arrived first as compared to others have to wait. In previous 

they introduce equal size platoon. We are proposing such a 

system that deal with such kind of problem by automatically 

switching the signal by calculating the time at which the 

vehicles arrived at stop line. We first formulate the vehicular 
traffic signal control problem as a job scheduling problem on 

processors. In our system we switch the signal if the density of 

vehicle is high then the maximum time is allocated. In our 

system we are not decide the platoon length or size. Our 

system show result under light medium & heavy traffic. 
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D. WSN Applications: Automated Intelligent Traffic Control 

System Using Sensors 

 

    In this new Era the growing Vehicle population in all 

developing and developed country calls for a major 

improvement and innovation in the existing Traffic Signaling 
systems. The most widely used automated system uses a 

simple time based system which working on a time interval 

basis which is now inefficient for random and non uniform 

Traffic. Advance automated systems in testing use image 

processing techniques or advance communication system with 

an intelligent information gathering systems in vehicles to 

communicate with signal and ask for routing. This might be 

implementable in developing countries as they are more 

complex and expensive also. The Concept Proposed in this 

paper involves use of Wireless sensor network technology to 

sense presence of Traffic near any circle or junction and then 

able to route the Traffic based on Traffic availability or we 
can say density in desire direction. This system does not 

require any system in vehicles so can be implemented in any 

Traffic system quite easily with less time and less expensive 

also. 

 

E. Implementation of Modern Traffic Light Control System 

 

   There are many problems of congestion with traffic light in 

many cities. This problem of congestion can be caused by 

long time delays of traffic light’s Red light. When there are 

emergency case at traffic light intersection which are always 
busy with many vehicles, this problem can also be caused. 

The possibilities of traffic jams caused by traffic light can 

reduce by using the Programmable Integrated Circuit (PIC) 

16F877A microcontroller. The intended system is to change 

the sequence back to the normal sequence after triggering for 

the emergency modes by using the controller. The system that 

provides the traffic control of six wayand four junction of 

modern traffic light has been implemented with arrowed 

signal for each direction. The arrowed signal of red, yellow 

and green light are displayed with LEDs. There are two modes 

of traffic light sequence in this system. One is the normal 

sequence and the other is the emergency sequence. The phases 
of red, yellow and green are determined by computer 

programming based on the patterns of traffic light congestion. 

 

III. PROPSED WORK 

In this system, we can design a new smart traffic system to 

provide the priority to control traffic congestion. This system 

also provides the theft vehicle information. 

 With automatic traffic signal control based on the 

traffic density in the route. 

 With stolen vehicle detection, the signal 

automatically turns to red. 

 Emergency vehicles like ambulance, fire trucks, need 

to reach their destinations at the earliest.  

 

Each individual vehicle is equipped with special radio 

frequency identification (RFID) tag (placed at a strategic 

location), which makes it impossible to remove or destroy. 

We use RFID reader, NSK EDK-125–TTL, and PIC16F877A 

system-on-chip to read the RFID tags attached to the vehicle. 

It counts number of vehicles that passes on a particular path 

during a specified duration. 

 
Fig 1: Block Diagram 

 
Fig 2: Example Configuration of the system 

If the RFID-tag-read belongs to the stolen vehicle, then a 

message is sent to the police control room using GSM 

SIM300.  This module uses Zig Bee modules on CC2500 and 

PIC16F877A system-on-chip for wireless communications 

between the ambulance and traffic controller. 

 

I . Automatic signal control system 

      Here each vehicle is equipped with RFID Tag. When it 

comes in the range of RFID reader, it will send the signal to 

RFID reader.The RFID reader will track how many vehicles 
have passed through for a specific period and determine the 

congestion volume. Accordingly, it sets the green light 

duration for that path. 

 

II. Emergency vehicle clearance: 

     Each emergency vehicle contains Zig Bee transmitter 

module and the Zig Bee receiver will be implemented at the 

traffic junction. The buzzer will be switched ON when the 

vehicle is used for emergency purpose. This will send the 

signal through the Zig Bee transmitter to the Zig Bee receiver. 

It will make the traffic light to change to green. Once the 
ambulance passes through, the receiver no longer receives the 

Zig Bee signal and the traffic light is turned to red.  

 

A. Zig bee Transmitter 

 

 

 

 

 

 

 
 

Fig 3: Block Diagram of Zig bee Transmitter 
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B. Zig bee Receiver 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Fig 4: Block Diagram of Zig bee Receiver 

 
III. Stolen Vehicle Detection: 

    When the RFID reader reads the RFID tag, it compares it to 

the list of stolen RFIDs. If a match is found, it sends SMS to 

the police control room and changes the traffic light to red, so 

that the vehicle is made to stop in the traffic junction and local 

police can take appropriate action.  

 

IV METHODOLOGY 

    Calculating number of vehicles on four \two direction of the 

road upto the RFID limit. The counts are taken and Based on 

the priorty signal has been controlled If emergency vehicle 
like amblance is spotted using unique RFID, it will make the 

signal green until the ambulance passed. The buzzer will be 

switched ON when the vehicle is used for emergency purpose.  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Fig 5: Flow chart explaining the working of traffic congestion 

and Emergency vehicle using RFID Technology 

V HARDWARE IMPLEMENTATION 

 

I. Automatic Traffic Congestion Control: 

 

 
         Fig 6: Output for traffic congestion 

 

The RFID reader module counts the number of vehicles in 

four directions and based on the priority it opens the signal to 

green based on vehicle counts. 

 

II. Stolen vehicle detection: 

 
    Fig 7: Output for stolen vehicle detection 
 

Each RFID is provided with unique code in every vehicle, 

which is used to find them. So by using the unique code the 

stolen vehicle’s code is fed into the controller from control 

room. When the stolen vehicle is passed through the RFID 

reader. 

 

III. Emergency Vehicle Clearance: 

 
 Fig 8: Output for Emergency vehicle clearance 

 

When an emergency vehicle is detected in the traffic blue light 

signal will be given denoting emergency situation.   

 

VI CONCLUSION 
In this paper we have studied the optimization of traffic light 

controller in a City using RFID technology and 

microcontroller. As the entire system is automated, it requires 
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very less human intervention. With stolen vehicle detection, 

the signal automatically turns to red, so that the police officer 

can take appropriate action, if he/she is present at the junction. 

Also SMS will be sent so that they can prepare to catch the 

stolen vehicle at the next possible junctions. Emergency 

vehicles like ambulance, fire trucks, need to reach their 
destinations at the earliest. If they spend a lot of time in traffic 

jams, precious lives of many people may be in danger. With 

emergency vehicle clearance, the traffic signal turns to green 

as long as the emergency vehicle is waiting in the traffic 

junction. The signal turns to red, only after the emergency 

vehicle passes through. 
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