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ABSTRACT  

Nowadays due to increase in the population there is a tremendous increase in the number of vehicles, as a result 

there is traffic congestion in most of the cities across the world, even though there are many traffic controlling 

systems which are in existence but they  are not up to the mark .The present traffic light system which is under 

existence is based on the fixed time concept, where the signal timing is allocated equally to each and every side 

of the junction which cannot be varied as per the traffic density. To overcome this, we designed a project to 

control the traffic dynamically, for this we are using cameras and image processing and to control the signals 

lights we are using Arduino. The vehicular density is calculated by using image processing the captured image 

which is taken in the junction roads. After calculating the density of vehicles on different roads the system will 

automatically determine the duration of each traffic signal. 

 

I. INTRODUCTION  

Traffic congestion has become one of the major problems in each and every city across the world. This is due to 

the enormous addition of vehicles every day[2]. There are around thousands of new vehicles registered in cities 

every day, but the number of vehicles removed off the road are very less. This has led to the explosion of traffic 

on roads, resulting in road rage, higher number of accidents, deaths and increase in commuting time over the 

years. To reduce this congestion there should be an intelligent system that control the traffic because the 

conventional traffic light system which works on fixed time basis is not be able to control the traffic 

efficiently[3]. If a lane in the junction has more traffic density when compared to other lanes, the existing 

system fails to control because it allocates the equal time for all the lanes whether it has traffic or not. To solve 

this problem, we proposed a real time density-based traffic control system to monitor and control the traffic 

congestion at junctions. This is done by calculating the vehicular density in the lanes. Various technologies have 

been used to calculate traffic density, these include video image processors, induction loop detectors, infrared 

sensors, radar sensors and ultrasonic sensors but our project is based on image processing technique, as it is an 

efficient way of calculating the density in the traffic   

 

II. LITERATURE SURVEY 

Different systems have been proposed to detect the traffic density and to control traffic signal. Image processing 

is a standout amongst the most mainstream and effective strategy. Numerous strategies [3] are utilized to 

identify traffic density utilizing image processing. In addition, Algorithms are applied to control traffic in the 

intersections. In Neural systems have been proposed to control traffic lights to tackle traffic blockage. 

Reinforcement learning is likewise proposed for traffic signal control framework. Prewit edge recognition 

technique is utilized to control traffic [3]. We have proposed a territory-based method for the identification of 

traffic density utilizing image processing for keen traffic light control system. This method can calculate 
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thedensity of vehicles in the traffic using the area occupied by the edges of vehicles. Region based traffic 

density estimation will be more powerful to control traffic lights than the customary techniques for the nations 

like Bangladesh where diverse sorts of vehicles running on a similar street. 

 

III. PROPOSED 

WORK

 

 

3.1 BLOCK DIAGRAM  

3.1.1 Block Diagram Explanation: 

The setup consists of a prototype traffic signaland roads. cameras are placed at the traffic signal and sensors are 

placed beneath certain points on the road. 

 

Cameras are used for capturing live video feed to compute 

 vehicle density 

 lane departure 

 

Sensors are used for overloaded vehicles 

 

The setup is a follow. 

 

Camera is connected to PC, PC and controllers are connected via serial-USB interface, traffic light can be 

simulated either in MATLAB or a hardware setup. A sensor is connected to controller. 

 

The camera captures the live feed of the traffic signal and the roads and transmits the image to central 

processing unit, an algorithm runs on the CPU 

for calculating vehicle density, vehicles departing lanes, emergency detection. 

 
3.1.2 Image acquisition: 
 
Initially, the image is captured by a camera. After acquiring the image, it is transferred to the computer via a 

USB cable or wireless sensors. Then the further processing is done by using MATLAB. 
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3.1.3. Image Processing: 

 
Initially, the image is captured by a camera placed at the road junction. So, that it can take the images of all the 

roads at the junction. The camera is fixed on the DC motor. The DC motor is responsible for the movement of 

camera in all the directions for capturing images in steps of fixed time interval. The speed of rotation of the 

camera is designed to be such that it is greater than the click-to-capture time of the camera. The captured image 

is converted to grey scale image and then it is further processed. The greyscale image is then converted to a 

binary image that contains two colours black and white. 

 

 
a) Original image                 b) grayscale image 

 

 
c) black and white image 
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3.2 PROTOTYPE DESIGN 

 
The ARDUINO board is connected to the Sensors and the traffic lights. The sensors are used getting other 

information from vehicles such as Load. 

 

 

3.3 HARDWARE AND SOFTWARE  

 

HARDWARE REQUIREMENTS 

 

SOFTWARE REQUIREMENTS 

 

1. PC with MATLAB 8.1 

2. Camera 

3. Microcontroller – Arduino 

4. USB to UART  

5. LCD 

6. LED 

 

 

 

1. MATLAB 

2. Embedded C 

 

 

 

3.4 METHODOLOGY 

 Camera deployed along a road can be used to monitor the traffic on roads and at junctions. 

 In case of priority signalling, cameras can deploy on either side of roads at intersection points.   

 In order to control this situation, we have proposed a system consisting of two parts: Smart Traffic 

Light Control System (STLC) and Smart Congestion Avoidance System (SCA) during emergencies.  

 When Traffic Signal Management is properly designed and maintained gives significant benefits like 

less congestion, saving fuel consumption.   
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3.4.1Objectives: 

 

 Following are the objectives 

 To build a prototype model for the project consisting of traffic light system and dummy vehicles. 

 To calculate the density of vehicles and to reduce the traffic congestion on the roads  

 Developing Priority Based Signalling which helps to give the higher priority to the emergency vehicles.  

 Lane Departure detection needs to be achieved via image processing(proposed) 

 

IV. CONCLUSION  

An efficient density-based traffic control system is simulated and it is even implemented which provides a better 

traffic control mechanism without wastage of time. It is also one of the better waysto detect the presence of 

vehicles on the road since it makes use of data in the image. So, it operates much better than the other systems 

which rely on the metal content of the vehicles to detect their presence. Image processing techniques overcome 

the limitations of the all the conventional methods of traffic control system. It eliminates the useof extra 

hardware and sensors. The use of cameras will help in analysing and controlling the traffic at the junctions. The 

proposed system will overcome the problems in the existing traditional system in terms of accuracy and 

simplicity. 
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