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  Density based smart traffic control system, is to control or automate green traffic signal allotment time based on 

congestion available at road side using canny edge detection algorithm. This technique relies on uploading current traffic image 

to the application and application will extract the edges from images, if there is more traffic then there will be more number of 

edges with white color and if uploaded image contains less traffic, then it will have less number of white color edges. Empty 

edges will have black color with value 0. By counting the number of nonzero white pixels, the time is allocated to the green 

signal. If less traffic is there then green signal time will be less otherwise green signal allocation time will be more. 
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1.INTRODUCTION 

Overcrowding is one of the country's top modern-day 

crises throughout each major city. According to a 

subsequent World Bank study, the typical car speed in 

Dhaka has lowered from 21 km/h to 7 km/h in the last ten 

years [1]. According to intermetropolitan science, traffic 

congestion reduces regional competitiveness and 

redistributes economic activity by slowing county gross 

export earnings or halting cosmopolitan economic 

growth [2]. As the more vehicles enter the once highly 

congested system, there is an urgent need for a 

completely new traffic management system based on 

emerging technologies that maximizes the use of existing 

infrastructure. Because building new roads, flyovers, 

elevated expressways, and so on require extensive 

planning, large sums of money, and a lot of time; the 

emphasis should be on making better use of existing 

infrastructures. Collect traffic information. Some people  

find out the amount of pixels [3–6], while others count 

the number of vehicles. In gathering pertinent traffic 

data, these methods have yielded promising results. 

However, calculating the number of vehicles may yield 

incorrect results if the intra vehicular spacing is very 

small (two vehicles close to each other may be counted as 

one) and may fail to include tricycles or motor as 

vehicles, both of which are prevalent modes of 

transportation in South Asian countries. 

 

2. EXISTING WORK 

   The edge detection technique is required to retrieve 

the necessary real - time traffic information from CCTV 

footage[14]. It is useful for separating important data 

from the image background. A variety of techniques can 

be used to detect edges. [15]They differ in noise 

reduction, detection sensitivity, accuracy, and other 

aspects. The most accredited operators are Prewitt [7], 

ABSTRACT 

https://doi.org/10.46501/IJMTST08S0314
https://www.ijmtst.com/vol8si03.html
https://doi.org/10.46501/IJMTST08S0314
https://doi.org/10.46501/IJMTST08S0314
http://www.ijmtst.com/vol7issue11.html


  

 

 
55 International Journal for Modern Trends in Science and Technology 

 

 

Canny [8], Sobel [9], Roberts, and LOG. The Canny edge 

detector outperforms Sobel, Roberts, Prewitt, Zero 

crossing, and LOG [10-12] in object detection with 

increased entropy, PSNR (Peak Signal to Noise Ratio), 

MSE (Mean Square Error), and execution time. The table 

below compares various edge detection techniques. To 

employ this technique, we upload the most recent traffic 

image to the application and afterwards the application 

extracts edges from images, and if there is a lot of noise, 

there will be a lot of white edges, and if there isn't a lot of 

traffic, there will be a lot of white edges. 

 

3.  PROPOSED WORK 

      This paper proposes a system for measuring traffic 

density by contrasting captured images with actual 

traffic data to a reference image of an empty road. Figure 

1 depicts the proposed traffic control technique's block 

diagram. Each lane will be given a set number of green 

signal seconds. Traffic light duration can be adjusted 

based on the percentage of matching. The number of 

white points in two images is compared to determine 

matching.  

 
IMAGE PROCESSING 

    This processes information image preprocessing, 

which incorporates transforming digital files into a more 

usable format for edge detection. To begin, four images 

of various traffic scenarios, as well as an image of an 

empty road, are chosen as reference images. For 

consistent spatial resolution and significant computing 

efficiency, all of the pictures are then resized to 400*400 

pixels using the formula below. Converting RGB images 

to grayscale for further processing is preferable because 

grayscale images have a higher signal-to-noise ratio than 

color pictures. It is critical to account for each pixel's RGB 

value and output a single value that reflects the 

illumination of that pixel when converting an RGB image 

to grayscale. One method is to average the contributions 

of each channel: (R+B+C)/3.However, because the green 

component of perceived brightness is frequently 

dominant, a divergent, more "human oriented," 

technique is to consider an arithmetic mean: 

I=0.3R+0.69G+0.11B (3) Because Gaussian noise is the 

most common source of noise in digital images, the 

primary goal of using it is to reduce it.A Gaussian filter 

will be used to remove these noises. This step is critical 

for preventing noises from being detected as false edges 

in digital images. A Gaussian filter kernel with 

dimensions (2k+1)*(2k+1) is denoted by, 

 
A 5x5 is a good size for most situations, but it depends on 

the circumstances. A 5x5 Gaussian filter with a sigma of 

1.4 is used in this paper. Gaussian smoothing can be 

performed using standard convolution methods after 

selecting a suitable kernel. Figure 3 depicts the final 

results of image preprocessing. 

 

 

 

(a)                                   (b) 

 

 

 

 

 

                ©                                           (d) 

EDGE DETECTION AND WHITE POINT COUNT 

  Edge detection is used to distinguish between 

different shapes. It is used in this paper to differentiate 

various vehicle shapes from the background image. 

Following an evaluation of different edge detectors, it is 

determined that a clever edge detector is suitable for this 

experiment. Images are first straightened with a 
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Gaussian filter to remove excess crispness and detail. 

 

 

 

 

 

(a)                                       (b) 

Figure 4: Edge detected yield of (a) image A and (b) 

reference image 

PERCENTAGE MATCHING AND TIME 

ALLOCATION 

    The following equation is used to calculate the 

proportion of matching: 

 
The percentage of consecutive lanes that match 

determines the time allotted to the green signal. The 

proposed time allocation is an educated guess. In today's 

world, a variety of factors such as the number of vehicles 

on the road, traffic conditions at nearby intersections, 

and so on can all have an impact on time allocation.  

 

 
 

 

Using the backpropagation approach, four different 

percentages of correlation and, as a result, four different 

allotted Green signal times are shown for four different 

images. discovered.The python is used to calculate the 

percentage similarity and the allocated green signal time. 

These outcomes are as is shown in the Fig. 6 

 

 
 

4. RESULTS 

   We are using four input images from the paper and 

one reference image to complete this project. The images 

screen shots saved in the images folder are shown below. 

 

   We can use the above four images to calculate traffic 

signal time by importing them into the application 

To run this project, doubling 'run.bat' file to see the 

following screen. Go to above screen and click the 

'Upload Traffic Image' button to upload an image. 

 

 



  

 

 
57 International Journal for Modern Trends in Science and Technology 

 

 

 

In the preceding screen, we saw a message indicating 

that the input image had been loaded. Now, click the 

'Image Pre-processing Using Canny Edge Detection' 

button to apply the Gaussian filter and get canny edges. 

After clicking the button, wait a few seconds until you 

see the screen below with edges. 

 
 

In the preceding screen, we saw a message indicating 

that the input image had been loaded. Now, click the 

'Image Pre-processing Using Canny Edge Detection' 

button to apply the Gaussian filter and get canny edges. 

After clicking the button, wait a few seconds until you 

see the screen below with edges. 

 

In the above-mentioned screen dialogue box, we can  

see the total number of white pixels found in both the  

sample and reference images. To acquire signal time,  

click the 'Calculate Green Signal Time Allocation'  

button. 

 

We received a message because the uploaded image 

contains high traffic and the signal time must be 60 

seconds. 

 

5. CONCLUSION 

     A smart controlling traffic system that measures 

density using image processing. The benefits of the 

envisaged traffic light control system have been proven, 

as well as the constraints of the latest near antiquated 

traffic network. Four representative images of various 

traffic scenarios were obtained for this purpose. After 

edge detection was completed, the similarity between the 

frames and the base map was measured. Based on this 

similarity, the time allocation algorithm was used to 

assign time to each individual image. The Python 

programming language was also used to demonstrate 

the percentage and time allocation similarities between 

the four sample images. In addition to presenting the 

schematics, all necessary outcomes have been validated 

through embedded system. 
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