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Abstract: An intelligent transport system is one of 

the essential needs for the future as the growth of 

urban population is on rise. In this paper, real time 

pedestrian crossing system is proposed for 

effective traffic management. This system includes 

a camera that records the video of pedestrian and 

feed this video to an algorithm that counts number 

of pedestrians. This can be implemented using 

MATLAB, where image segmentation, 

background subtraction is done to detect the no of 

pedestrians using face detection and time taken to 

cross will also be determined. The above algorithm 

can also be implemented in a system on board 

chips so that it can be effectively used for 

intelligent traffic surveillance. 

Keywords: Pedestrian count, face detection, image 

segmentation, traffic surveillance. 

 

1. Introduction 

Traffic management presents the foremost 

challenge in developing countries, especially in the 

urban areas of the country, where the growth of 

population and people using vehicles increase 

exponentially without radical changes in its 

infrastructure. In the existing system, the key 

challenge is that they base themselves on time and 

not on the number of pedestrians crossing. For 

example, in a highly congested road, pedestrians 

are ignored and very less time is given for them to 

cross. As the traditional traffic systems do not 

effectively manage pedestrian road crossing, the 

need for intelligent traffic signal is essential in this 

regard, as it relies on number of people in the 

traffic and not on the timer which is used in the 

conventional system. To overcome this, the 

pedestrians present at the signal crossings are 

periodically monitored based on which timers are 

adaptively changed for people crossing the road 

thereby significantly preventing any accidents and 

manage the traffic effectively. 

2. System overview 

2.1 Need for system 

The system can minimize the number of accidents 

that are occurring near the traffic signals. Possible 

human errors in the traffic signals can be avoided 

by utilizing this system. The waiting time for the 

vehicle in the traffic signals can be reduced. This 

system eases the functioning of the traffic in urban 

cities and makes it effective. 

2.2 Limitations of the existing system 

The existing system used in traffic signals uses 

timers on the signals to function, that works on a 

continuous pattern and even if there is no 

pedestrians the signal makes the vehicles to stop 

this causes huge traffic jams and long waiting time. 

The pedestrians are affected by the existing system 

as they were being ignored in the time taken to 

cross the road. 

 

3. Implementation process 

In imaging science, Image Processing is 

accomplished by treating the image under various 

mathematical operations. The overall 

implementation of imaging processing is given in 

Figure.1 Here the input can be either an image or 

series of images or a video . The processed output 

can either be an image or  pre-defined data. The 

input image is shown in Figure.2. 
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Figure1. Overview of the system 

The modification of a given image onto pre-

defined sets is called Preprocessing. Preprocessing 

stage involves conversion of RGB image, obtained 

from the crossovers captured by the camera, to 

grey scale imagery. Figure.3 represents the grey 

scale image. Here the images are resized to obtain 

the frames that contain the human faces. Also, the 

noises degrading the image are suppressed for 

clarity. The obtained filtered image is shown in 

Figure.4In image segmentation, the digital image 

is partitioned into multiple segments (sets of 

pixels, also known as super-pixel) 

 

 

Figure2. Input image 

This is done to simplify and change the 

representation of an image into something that is 

more meaningful and easier to analyze. Clustering 

is the process of grouping similar colored pixel 

together. The image is clustered to find a mapping 

of the archive images into classes (clusters) in 

such a way that the resultant classes provide the 

same information as the image. 

 

Figure3. Grey scale image 

A statistical method of examining texture that 

considers the spatial relationship of pixels is the 

grey-level co-occurrence matrix (GLCM), also 

known as the grey-level spatial dependence 

matrix. It measures the joint probability 

occurrence of the specified pixel pairs[1]. It 

involves: Correlation, energy, homogeneity, 

contrast and energy. The next stage includes the 

detection using Viola John’s algorithm. The 

obtained threshold image is represented in 

Figure.5. 

 

Figure4. filtered image 

Here, the pedestrian faces are recognized using 

the algorithm and the face count is obtained from 

the same. This count serves as an input reference 

for the time to be set in the signal timer. The signal 

needs time counter. As per the pedestrian levels, 

the counter values are dynamically calculated and 

assigned. We know for a fact that, crossover width 

in a highway will measure its width which when 

measured comes to 21meters (This includes the 

lanes, roads and the dividers). Average human 

being walks at 3km/hr. which equals 0.83meters 
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per second. This means, an average human can 

cross the road at 21/0.83 = 25 seconds.  And also 

the fact that their average speeds could vary, we 

set the timer at 30 seconds for a batch of 10 

people. 

 

 

Figure5. Threshold image 

If the number of people increase, there could 

be cases of people standing behind one another 

thereby will need more time to cross over. We 

calculate the average time again and it comes out 

to be at 37 seconds. This includes the extra 

distance the people need to travel without pushing 

one another, and the wait time for other people in 

front to move. We hence keep it to 45 seconds. 

The overall tabulation of number of people vs. 

time is shown in Table.1. 

 

Number of People Time Limit 

0 to 10 30 seconds 

11 to 22 45 seconds 

23 to 35 60 seconds 

Table1. People vs Time 

4. Result 

The number of pedestrian crossing the road is 

identified by passing the image through several set 

of filters. The Figure.6 illustrates how the output is 

obtained by processing the given input image. 

There are about 4 faces detected by applying this 

algorithm over the input feed which are marked in 

red. The face count calculated by system matches 

the actual number of people crossing the signal in 

the given image. 

 

Figure6. Output image 

5. Conclusion 

With the implementation of face detection 

technique in traffic surveillance technology 

enhance the conventional traffic monitoring 

system. The traffic footage feed as an input to 

MATLAB which process the video using the 

above mentioned algorithms and counts the 

number of pedestrian. By using the proposed 

system, effective traffic management system can 

be introduced to avoid accidents on signal 

crossing. In real time different orientation of the 

camera will be fixed on different direction with 

respect to the signal which will monitor the 

behavior of the people. The proposed system 

ensures better traffic control in which pedestrian 

can cross safely without any fear. 
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