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ABSTRACT 
Due to aware of the fact that, the population of city and 

number of vehicles on the road are increasing day by 

day. With increasing urban population and hence the 

number of vehicles, need of controlling streets, 

highways and roads is major issue. The main reason 

behind today’s traffic problem is the techniques that are 

used for traffic management. Today’s traffic 

management system has no emphasis on live traffic 

scenario, which leads to inefficient traffic management 

systems. These traffic timers just show the preset time. 

This is like using open loop system. If we incorporate a 

closed loop system using camera, it is possible to 

predict the exact time on traffic light timers. If the 

traffic light timers are showing correct time to regulate 

the traffic, then the time wasted on unwanted green 

signals (green signal, when there is no traffic) will be 

saved. Timer for every lane is the simplest way to 

control traffic. And if those timers are predicting exact 

time then automatically the system will be more 

efficient. This project has been implemented by using 

the Matlab software and it aims to prevent heavy traffic 

congestion. This project measure the number of vehicles 

present on the road. Moreover, for implementing this 

project Image processing technique is used. At first, 

film of a lane is captured by a camera. A web camera is 

placed in a traffic lane that will capture images of the 

road on which we want to control traffic. Then these 

images are efficiently processed to know the traffic 

density on the number of count of vehicles. According to 

the processed data from Matlab, the controller will 

send the command to the traffic LEDs to show 

particular time on the signal to manage traffic. 

 Keywords – Traffic light control on density count, 

Digital Signal Processing, Arduino Controlled and 

Blob Detection. 

 

I. INTRODUCTION 

Fast transportation systems and rapid transit 

systems are nerves of economic developments for 

any nation. Mismanagement and traffic congestion 

results in long waiting times, loss of fuel and 

money. It is therefore utmost necessary to have a 

fast, economical and efficient traffic control 

system for national development. The monitoring 

and control of city traffic is becoming a major 

problem in many countries. With the ever 

increasing number of vehicles on the road, the 

Traffic Monitoring Authority has to find new 

methods of overcoming such a problem. One way 

to improve traffic flow and safety of the current 

transportation system is to apply automation and 

intelligent control methods. 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. Traffic congestion may result 

due to heavy traffic at a junction. To avoid 

congestion there are so many traffic management 

techniques available. But no technique is perfect 

by itself as the real time situations are generally 

continuously changing and the system has to adapt 

itself to change in the continuously changing 

circumstances. We have made an attempt to 

provide some traffic management strategy which is 

self-changing in nature, so as to fit into 

continuously changing real time traffic scenarios. 

In this system, time is assigned to traffic light of 

particular lane according to the priority given to 

particular lane based on traffic density. Also we 

can indicate signal break in a particular lane or if 

there is an emergency vehicle stucked in traffic we 

can give first priority to that lane. If there is an 

obstacle LCD is used to display the message of 

obstacle detection to avoid inconvenience. 

 

II. EXSISTING SYSTEMS 

The traffic lights used in India are basically pre-

timed where in the time of each lane to have a 

green signal is fixed. In a four lane traffic signal 

one lane is given a green signal at a time. Thus, the 

traffic light allows the vehicles of all lanes to pass 

in a sequence. So, the traffic can advance in either 

straight direction or turn by 90 degrees. So even if 

the traffic density in a particular lane is the least, it 

has to wait unnecessarily for a long time and when 
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it gets the green signal it unnecessarily makes 

other lanes wait for even longer durations. Many 

methods had me introduced to solve the problem 

of traffic using sensor and fuzzy logic methods, 

But the problem real time solving the issues is still 

a challenged. This issues can overcome by using 

Digital Signal Processing Technique i.e. Image 

Processing  

 

III. PROPOSED ARCHITECTURE 

 

 
Fig.1. Proposed System Block Diagram 

For the real time traffic light control system image 

processing is the method used which overcomes 

the drawback of the previous standard methods. 

The vehicles are detected by the system through 

images instead of electronic sensors embedded in 

the pavement. A camera will be alongside the 

traffic light. It will capture the image. Image 

processing is the better technique to control the 

state change of traffic light. It shows that it can 

decrease the traffic and avoids the time being 

wasted by the green light on an empty road. It is 

also more reliable in estimating vehicle presence 

because it uses actual traffic images. It visualizes 

the practically, so its functions much better than 

those systems that rely on the detection of the 

vehicles 

 

- Hardware Module:-  

1. Arduino At mega 2560  

2. Traffic Light Signal(RYG Leds) 

3. LCD 

4. USB to TTL 

5. Power Supply 12V 

6. Camera 

 

- Software Module:- 

1. Arduino IDE 

2. Matlab  

3. Visual Basic 6.0 

4. Prolific(USB to TTL Interfacing) 

5. Winvideo(Camera) 

6. Pcb Designing- Dip Trace 

 

IV. METHODLOGY 

Image acquisition:- 

The work starts with processing of the captured 

images using MATLAB software. The camera is 

stationary, which is mounted on the pole near the 

traffic signal.  This raw digital data is further 

processed by converting the images from RGB 

(Red- Green-Blue) to grayscale in order to further 

process the images.  

 
Fig.2. Image acquisition flow diagram 

 

Image cropping:- 

The second step is to select the targeted area by 

designing image cropping algorithms in 

MATLAB. The purpose of cropping is to identify 

the road (lane) region where the vehicles are 

present and exclude the unnecessary background 

information. This unnecessary information is fixed 

in every frame of the captured pictures.  

 

Color Detection:- 

The concept of color detection is, as the name 

suggests, a part of image processing that involves 

differentiation between objects based on their 

color. If we are processing an image with a 

number of colored objects, and we want to process 

only the ones of a particular color, then color 

detection methods basically return a binary image 

where only the portions with relevant color are 

white, while the rest is black. This reduces the 
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information of the image to only the relevant 

portions, which make it easier to process for 

various operations.  

 
Fig.3. Gray Scaled Image 

 

Blob Detection:- 

Blob detection methods are aimed at detecting 

regions in a digital image that differ in properties, 

such as brightness or color, compared to 

surrounding regions. A particular range is 

mentioned which determines that the object will be 

counted further if it lies within the range or else it 

will be considered as noise image and will be 

filtered out. 

 
Fig. 4. Object Detected 

 

Object Counting:- 

To count the objects present in the image, the close 

boundaries of the objects are identified. The 

exterior boundaries of the objects as well as the 

boundaries of holes inside these objects in the 

binary image are counted to identify the vehicles 

which are present in the targeted area.  

IN Lane: - Priority 

OUT Lane: - Duration 

 

Duration (IN 

Lane) 

Time 

(sec) 

0 3 

1 2 

2 1 

3 0 

Table 1. Priority based Time Allocation 

Traffic Density: 

The next step is to calculate the traffic density in 

the desired target area. The Traffic signals are 

handled based on the outline density of the lanes 

of the traffic. 

Example:- 
PRIORITY(B

ASED ON IN 

LANE 

TRAFFIC) 

 

LANE  

2 

 

LANE 1 

 

LANE 

 3 

 

LANE  

4 

 

OUT LANE 

NO. 

1 3 4 2 3 4 1 2 4 1 2 3 

OUT LANE 

TRAFFIC 

0 1 2 1 1 2 0 1 2 0 1 1 

DURATION 

OF LEDS TO 

BE GREEN IN 

SEC. (BASED 

ON OUT 

LANE 

TRAFFIC) 

 

12 

 

8 

 

4 

 

8 

 

8 

 

4 

 

12 

 

8 

 

4 

 

12 

 

8 

 

8 

Table 2. Example of Implemented System 

 

V. CHANGING THE DURATION OF 

TRAFFIC LIGHT SIGNALS:  

The duration of the traffic signal is monitored as 

follows: 

1) The camera controlled by Arduino 

ATMEGA 2560 microcontroller takes 

pictures of the all the 4 lanes defined in 

the range specified. The pictures are 

transferred to MATLAB for further 

Processing. 

 

2) The images are processed in MATLAB 

and the priority of each lane is decided as 

per IN lanes traffic density. 

 

3) The lane with the highest relative traffic 

density is given the highest priority and 

the lane with the lowest traffic density is 

given the least priority. 

 

4) The lanes are arranged in the descending 

order of their priorities. 

 

5) The duration of the green signal to a 

particular lane in determined based on the 

OUT lanes traffic density of the Lanes in 

descending order. The more traffic in 

OUT lane the less time green signal will 

https://en.wikipedia.org/wiki/Digital_image
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be ON. This is done to avoid the problem 

of OUT  lanes congestion.  

 

6) After all the lanes have given their green 

signals based on specified time duration, 

the traffic light completes its one cycle of 

traffic monitoring and congestion control. 

 

7) This process repeats and the duration of 

green signal given to each lane keeps 

adjusting itself every time the traffic is 

monitored by camera and the processing 

of the same is done.  

 

VI. FLOW OF WORKING 

 
Fig 5. Flow Chart Of Working Model 

VII. ADVANTAGES 

The major advantage of this system is the 

adaptation of the cycle period tothe entire region’s 

traffic profile. Avoids the time being wasted by a 

green light on an empty road. Flexible as it adjusts 

the timing of traffic lights according to the actual 

road condition Obstacle avoidance to avoid 

inconvenience. 

 

VIII. FUTURE SCOPE 

The present system uses a single camera for 

monitoring traffic at an intersection. By using a 

separate camera for each road at an intersection 

will allow the system to use video processing 

which can improve the system efficiency further. 

The vehicle objects can also be categorized into 

various classes depending upon the geometrical 

shape of vehicle for blocking the passage of large 

vehicles e.g., trucks during day times. The 

emergency mode can be refined further by 

installing a GPS receiver in ambulance so that the 

base station will keep track of the ambulance 

location on a continuous basis and clear the road 

whenever will be required. 

 

IX. CONCLUSION 

In this project, a method for estimating the traffic 

using Image Processing is presented. This is done 

by using the camera images captured from the 

highway and videos taken are converted to the 

image sequences. Each image is processed 

separately and the number of cars has been 

counted. If the number of cars exceeds a specific 

threshold, warning of heavy traffic will be shown 

automatically. The advantages of this new method 

include such benefits as use of image processing 

over sensors, low cost, easy setup and relatively 

good accuracy and speed. Because this method has 

been implemented using Image Processing and 

Matlab software, production costs are low while 

achieving high speed and accuracy. 
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