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Abstract: 

In this project we propose a system for controlling the traffic light by image processing . The vehicles are d istinguished by the 

system through pictures as opposed to utilizing electronic sensors implanted in  the asphalt. A camera will be put close by the 

traffic light. It will catch picture sequences . Image processing is a superior method to control the state change of the traffic light. 

It demonstrates that it can dimin ish the traffic congestion and stays away from the time being squandered by a green light on an 

empty road. It is additionally more dependable in assessing vehicle presence since it utilizes real traffic pictures. It p ictures the 

practicality, so it works much superior to those systems that depend on the location of the vehicle's metal content. 
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I. INTRODUCTION 

 

In modern life we have to face with many problems one of 

which is traffic congestion becoming more serious day after 

day. It is said that the high tome of vehicles, the               

scanty infrastructure and the irrational d istribution of the 

development are main reasons for augmented traffic jam. The 

major cause leading to traffic jam is the high number of 

vehicle which was caused by the population and the 

development of economy. To unravel this problem, the 

government should encourage people to use public transport 

or vehicles with small size such as bicycles or make tax on 

personal vehicles. Particu larly, in some Asian countries such 

as Viet Nam, the local authorities passed law limiting to the 

number of vehicles for each family. The method mentioned 

above is really efficient in fact. That the inadequate 

infrastructure cannot handle the issue of traffic is also a 

decisive reason. The public conveyance is available and its 

quality is very bad, mostly in the establishing countries. 

Besides, the highway and roads are incapable of meet ing the 

requirement of increasing number of vehicle. Instead of 

working on roads to accommodate the growing traffic various 

techniques have been devised to control the traffic on roads 

like embedded controllers that are installed at the junction. 

These techniques are briefly described in next  section.    

 

II. LITERATURE S URVEY 

 

In this paper we propose a system for controlling the traffic 

light by image processing. The vehicles are distinguished by 

the system through pictures as opposed to utilizing electronic 

sensors implanted in the asphalt. A camera will be put close 

by the traffic light. It  will catch picture sequences. Image 

processing is a superior method to control the state change of 

the traffic light. It demonstrates that it can  dimin ish the traffic 

congestion and stays away from the t ime being squandered by 

a green light on an empty road. It is additionally more 

dependable in assessing vehicle presence since it utilizes real 

traffic pictures. It pictures the practicality, so it works much 

superior to those systems that depend on the location of the 

vehicle's metal contents. 

III. METHODOLOGY 

 

Following are the steps involved   

• Image acquisition  

• RGB to gray conversion  

• Image enhancement  

• Image matching using edge detection  

 

Procedure 

 

Phase1:  

• Initially image acquisition is done with the help of web  

camera  

 • First image of the road is captured, when there is no traffic 

on the road  

• Th is empty road’s image is saved as reference image at a  

particular location specified in the program  

• RGB to gray conversion is done on the reference image  

• Now gamma correction is done on the reference gray image 

to achieve image enhancement   

• Edge detection of this reference image is done thereafter 

with the help of Prewitt edge detection operator   

 

Phase2:  

• Images of the road are captured.  

• RGB to gray  conversion is done on the sequence of captured 

images  

• Now gamma correction is done on each of the captured gray 

image to achieve image enhancement  

• Edge detection of these real time images of the road is now 

done with the help of prewitt edge detection operator. 

 

Phase3: 

 • After edge detection procedure both reference and real time 

images are matched and traffic lights can be controlled based 

on percentage of matching.  

• If the matching is between 0 to 10% - green light is on for 90 

seconds. If the matching  is between  10 to 50% - g reen light is 

on for 60 seconds. If the matching is between 50 to 70% - 

green light is on for 30 seconds. If the matching is between 70 

to 90% - g reen light is on for 20 seconds. If the matching is 

between 90 to 100% - red light is on for 60 seconds  In our 
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project we use “CANNY EDGE DETECTION 

TECHNIQUE” because of its various advantages over other 

edge detection techniques.   

 

Advantages:- 

 Low error rate:- A ll edges should be found, and there 

should be no spurious responses. That is, the edges 

must be as close as possible to the true edges.   

 Edge point should be well localized:- The edges 

located must be as close as possible to the true edges. 

That is , the distance between a point marked as an 

edge by the detector and the centre of the true edge 

should be minimum.   

 Single edge point response:- The detector should 

return only one point for each true edge point. That 

is, the number of local maxima around the true edge 

should be minimum. This means that the detector 

should not identify multip le edge pixels where only a 

single edge point exists .   

 Image processing techniques the sophistication has 

increased. This lead to technological advancement. 

 Vision Systems are flexib le, inexpensive, powerful 

tools that can be used with ease. 

 In Space Exploration the robots play vital role which  

in turn use the image processingtechniques.9 

 Image Processing is used for Astronomical 

Observations. 

 Also used in Remote Sensing, Geological Surveys 

for detecting mineral resources etc. 

 Also used for character recognizing techniques, 

inspection for abnormalit ies in industries.  
 

IV. DRAWBACKS  
 

 A Person needs knowledge in many fields to develop 

an application / or part of an application using image 

processing. 

 Calculations and computations are difficult and 

complicated so needs an expert in the field related. 

Hence it ’s unsuitable and unbeneficial to ordinary  

programmers with mediocre knowledge. 
 

V. PROPOS ED SYS TEM 
 

Many techniques have been developed in Image Processing 

during the last four to five decades. Most of the methods are 

developed for enhancing images obtained from unmanned 

space probes, spacecrafts and military reconnaissance flights. 

Image Processing systems are becoming widely popular due 

to easy availability of powerfu l personnel computers, large 

memory devices, graphics softwares and many more. Image 

processing involves issues related to image representation, 

compression techniques and various complex operat ions, 

which can be carried out on the image data. The operations 

that come under image processing are image enhancement 

operations such as sharpening, blurring, and brightening, edge 

enhancement .Traffic density of lanes is calculated using 

image processing which is done of images of lanes that are 

captured using digital camera. We have chosen image 

processing for calculation of traffic density as cameras are 

very much cheaper than other devises such as sensors. 
 

VI. MODULE DESCRIPTION 
 

1. Image Acquisition:  

Generally an image is a two-d imensional function f(x,y)(here 

x and y are plane coordinates).The amplitude of image at any 

point say f is called intensity of the image. It is also called  the 

gray level o f image at that point. We need to convert these x 

and y values to finite discrete values to form a digital image. 

The input image taken from stare data base and drive data 

base. The image of the retina is taken for processing and to 

check the condition of the person. We need to convert the 

analog image to digital image to process it through digital 

computer. Each digital image composed of a finite elements 

and each finite element is called a pixel.  

 

2. Formation of Image:   

We have some conditions for forming an image f(x,y) as 

values of image are p roportional to energy radiated by a 

physical source. So f(x,y) must be nonzero and finite.  i.e.     

0< f(x,y ) < ∞. 

 

3. Image Pre-Processing: 

3.1.Image Resizing/Scaling: 

 Image scaling occurs in all d igital photos at some stage 

whether this is in Bayer demos icing or in photo enlargement. 

It happens anytime you resize your image from one pixel grid  

to another. Image resizing is necessary when you need to 

increase or decrease the total number of p ixels. Even if the 

same image resize is performed, the result can vary 

significantly depending on the algorithm. Images are resized  

because of number of reasons but one of them is very 

important in our project. Every camera has its resolution, so 

when a system is designed for some camera specifications it 

will not run correctly for any other camera depending on 

specification similarit ies. so it is necessary to make the 

resolution constant for the applicat ion and hence perform 

image resizing.  

     

3.2. RGB to GRAY Conversion:    

Humans perceive colour through wavelength-sensitive 

sensory cells called cones. There are three different varieties 

of cones; each has a different sensitivity to electromagnetic 

radiation (light) of different wavelength. One cone is mainly  

sensitive to green light, one to red light, and one to blue light. 

By emitting a restricted combination of these three colours 

(red, green and blue), and hence stimulate the three types of 

cones at will, we are able to generate almost any detectable 

colour. This is the reason behind why colour images are often 

stored as three separate image matrices; one storing the 

amount of red (R) in each pixel, one the amount of green (G) 

and one the amount of blue (B). We call such colour images 

as stored in an RGB format. In grayscale images, however, we 

do not differentiate how much we emit of d ifferent colours, 

we emit the same amount in every channel. We will be able to 

differentiate the total amount of emitted light for each pixel;  

litt le light gives dark pixels and much  light is perceived as 

bright pixels. When converting an RGB image to grayscale, 

we have to consider the RGB values for each pixel and make 

as output a single value reflecting the brightness of that pixel.  

 

4. Image Enhancement: 

 Image enhancement is the process of adjusting digital images 

so that the results are more suitable for display or further 

analysis. For example, we can  eliminate noise, which will 

make it  more easier to identify the key characteristics. In  poor 

contrast images, the adjacent characters merge during 

binarization. We have to reduce the spread of the characters 

before applying a threshold to the word image. Hence, we 

introduce “POWER- LAW TRANSFORMATION” which  

increases the contrast of the characters and helps in better 

segmentation. 
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 5.Edge Detection:   

Edge detection is the name for a set of mathematical methods 

which aim at identifying points in  a d igital image at which  the 

image brightness changes sharply or, more technically, has 

discontinuities or noise. The points at which image brightness 

alters sharply are typically organized into a set of curved line 

segments termed edges. The same problem of detecting 

discontinuities in 1D signal is known as step detection and the 

problem of finding  signal d iscontinuities over time is known 

as change detection. Edge detection is a basic tool in image 

processing, machine v ision and computer envisage, 

particularly in the areas of feature reveal and feature 

extraction.   

 

 6. Edge detection techniques:  

Different colours has different brightness values of particular 

colour. Green image has more bright than red and blue image 

or blue image is blurred image and red image is the high noise 

image. Following are list of various edge-detection methods:-        

 Sobel Edge Detection Technique 

 Perwitt Edge Detection  

 Roberts Edge Detection Technique 

 Zerocross Threshold Edge Detection Technique 

 Canny Edge Detection Technique  

In our project we use “CANNY EDGE DETECTION 

TECHNIQUE” because of its various  

Advantages over other edge detection techniques.   

  

6.1. Canny Edge Detection:   

The Canny Edge Detector is one of the most commonly used 

image processing tools detecting edges in a very robust 

manner. It is a multi-step process, which can be implemented 

on the GPU as a sequence of filters.  The essence of Canny’s 

work was in expressing the preceding three criteria 

mathematically and then attempting to find optimal solution to 

these formulations, in general, it is difficu lt to find a close 

form solution that satisfies all the preceding objectives. The 

Canny edge detection algorithms consist of the following 

basic steps: 

 i. Smooth the input image with Gaussian filter.   

ii. Compute the gradient magnitude and angle images.  

iii. Apply non maxima suppression to the gradient magnitude 

image.  

iv. Use double thresholding and connectivity analysis to detect 

and link edges. 

 

7. Image Matching: 

Recognition techniques based on matching represent each 

class by a prototype pattern vector. An unknown pattern is 

assigned to the class to which is closest in terms of predefined 

metric. The simplest approach is the minimum d istance 

classifier, which, as its name implies, computes the 

(Euclidean) distance between the unknown and each of the 

prototype vectors. It chooses the smallest distance to make 

decision. There is another approach based on correlation, 

which can be formulated directly in terms of images and is 

quite intuitive.  We have used a totally different approach for 

image matching. Comparing a reference image with the real 

time image pixel by pixel. Though there are some 

disadvantages related to pixel based matching but it is one of 

the best techniques for the algorithm which is used in the 

project for decision making. Real image is stored in matric in  

memory and the real time image is also converted in the 

desired matric. For images to be same their pixel values in  

matrix must be same. This is the simplest fact used in pixel 

matching. If there is any mis match in p ixel value it adds on to 

the counter used to calculate number of pixel mismatches. 

 

VII. TECHNOLOGY DESCRIPTION 

1. Image sensors:  

In this project a USB based web camera has been used . With 

the ever-higher pixel count in image sensors, the image 

processor's speed becomes more crit ical: photographers don't 

want to wait for the camera's image processor to complete its 

job before they can carry on shooting - they don't even want to 

notice some processing is going on inside the camera. 

Therefore, image processors must be optimized to cope with 

more data in the same or even a shorter period of time.  

 

2.Computer:  

A general purpose PC as a central unit for various image 

processing tasks has been used. The current 

minimum computer specifications to ensure the ability to run 

the basic software most end users operate is: Processor - dual 

core @ 2.4 GHz (i5 or i7 Intel processor or equivalent AMD) 

RAM - 4 GB. Hard Drive - 320 GB 5400 RPM hard drive.  

 

3.Platform:  

Consisting of a few toy vehicles and LEDs   (prototype  of the 

real world traffic light control system).     

 

4. Software Module:  

OpenCV (Open Source Computer Vision) is a lib rary of 

programming functions mainly aimed at real-time computer 

vision. OpenCV is written in C++ and its primary interface     

is in C++, but it still retains a less  comprehensive though 

extensive older C interface. There are bindings 

in Python, Java and MATLAB/OCTAVE. The API for these 

interfaces can be found in the online documentation. 

Wrappers in other languages such as  C#, Perl,Ch, Haskell 

and Ruby have been developed to encourage adoption by a 

wider audience. A ll of the new developments and algorithms 

in OpenCV are now developed in the C++ interface.  

 

VIII. CONCLUS ION 

 

In this paper, the study showed that image processing is a 

better technique to control the state change of the traffic light. 

It shows that it can reduce the traffic congestion and avoids 

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

also more consistent in detecting vehicle presence because it 

uses actual traffic images. It visualizes the reality so it  

functions much better than those systems that rely on the 

detection of the vehicles’ metal content. Overall, the system is 

good but it still needs improvement to achieve a hundred 

percent accuracy .Earlier in  automat ic traffic control use of 

timer had a drawback that the time is being wasted by green 

light on the empty. This technique avoids this problem. Upon 

comparison of various edge detection algorithms, it was 

inferred that Canny Edge Detector technique is the most 

efficient one. The project demonstrates that image processing 

is a far more efficient method of traffic control as compared to 

traditional techniques. The use of our technique removes the 

need for extra hardware such as sound sensors. The increased 

response time for these vehicles is crucial for the prevention 

of loss of life. Major  advantage  is  the  variation  in  signal  

time  which  control  appropriate  traffic  density  using Image 

matching. The accuracy in calculation of time due to single 

moving camera depends on the registration position while 

facing road every time. 
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