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Abstract— Road network of a city is an important mean for 

overall development. It is the key factor for city authority to 

control the traffic in the city. With the increase in the 

number of vehicles day by day traffic congestion is a 

significant challenge. The main reason is the increase in the 

population of metro cities, urbanization and economical 

development of the country that subsequently led to the 

increased demand for vehicular travel. One method to 

overcome the traffic problem is to develop an intelligent 

traffic control system which is based on the measurement of 

traffic density on the road using real time video and image 

processing techniques. In this paper we reviewed the 

algorithm to determine the number of vehicles on the road. 

The density counting algorithm works by comparing the real 

time frame of live video by the reference image and by 

searching vehicles only in the region of interest (i.e. road 

area). The computed vehicle density can be compared with 

peak value of the traffic in order to control the traffic 

smartly. 
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I. INTRODUCTION 

Traffic flow monitoring and analysis has been an effective 

research and engineering topic for more than two and half 

decades. Main information retrieved from traffic flow 

monitoring includes: traffic volume, vehicle type 

identification (bike, car, light van, truck) and vehicle speed. 

Traffic volume data is used for a variety of purposes 

including historical trend analysis, forecasting, planning for 

future infrastructure improvements and expansions. Also 

transport is the largest producer of CO emissions, from this 

traffic monitoring becomes important also from the 

environmental point of view. 

A key goal of automatic, video-based traffic 

analysis is to detect and track vehicles driving through a 

controlled area and thus identify unusual events such as 

traffic congestion, speeding violations and other illegal 

driving behaviors and accidents also. Using video, it is 

possible to count traffic measures of involved vehicles, 

including their speeds, types, or overall numbers in the 

analyzed road region. 

Road traffic monitoring is classified on the basis of 

technologies 

 Intrusive 

 Non-intrusive  

 off-roadway 

A. Intrusive Technologies 

Intrusive technologies refer to those that require installation 

directly onto the pavements, in saw-cut, holes or tunneling 

under the surfaces. 

Major drawbacks of this are: 

1) Disruption of traffic for installation and repair. 

2) Failures induced by poor road conditions 

3) System reinstallation caused by road repairs or 

resurfaces.  

Examples are inductive loop, pneumatic road tube, 

piezoelectric cable, and weigh-in-motion system. 

B. Non-Intrusive Technologies  

Non-intrusive technologies do not need any installation on 

or under the pavement. 

Its advantage over intrusive technology is that the 

installation and repair of such a system can be done without 

disrupting the traffic. The detectors are usually setup on the 

roadside, or at an overhead position.  

Examples of this type of technology include      microwave 

radar, infrared, Video Image Processing (VIP), ultrasonic 

and passive acoustic array. 

C. Off-Road Technology 

Off-Roadway Technologies refer to those that do not need 

any hardware to be setup under the pavement or on the 

roadside. It includes probe vehicle technologies with Global 

Positioning System (GPS) and mobile phones; Automatic 

Vehicle Identification (AVI); and remote sensing 

technologies that make use of images from aircraft or 

satellite. 

In this paper we basically focus Non-intrusive 

technology including Video Image processing (VIP) for 

traffic monitoring. 

 
Fig. 1: Video Image processing (VIP) for traffic monitoring 

II. MOTIVATION OF RESEARCH 

The rate of road accidents is continuously increasing with 

time. World Health Organization (WHO) has revealed in its 

first ever global status report on road safety that more 

People die in road accidents in India than anywhere else in 

the world, including the highest populated China. WHO, in 

its report, states that road fatalities will become the biggest 

killer by 2030. The statistics for India are depressing. At 

least 13 people die every hour to road accidents in the 

country. Technology can play a very significant role in 

bringing the situation under control. A little intuitive will be 

taken by us can resolved this critical condition of India    

III. LITERATURE SURVEY 

Many papers have been published related with vehicle 

detection, tracking and classification. Basically they focused 
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on controlling the traffic signal on the basis of traffic 

density. In this paper we discussed different methods for 

detecting moving vehicles taken from video. 

In [1] a system was proposed to monitor video 

from traffic cameras and further process it in real time for 

storing important information of the vehicles in traffic. 

Histogram of Oriented Gradients (HOG) of extracted frames 

is used as features for classification of vehicle frame and 

non vehicle frame. The classifier is designed based on 

Support Vector Machine (SVM). The subtracted image 

acquired from a dynamically updated background image is 

used to extract the vehicle image for recognition using 

trained Artificial Neural Network (ANN). The system is 

designed to store details like vehicle make, model, color and 

time of passing the camera in a database (Microsoft Access 

(MS Access)). Finally the stored details are made available 

through a Graphical User Interface (GUI) designed using 

Visual Basic (VB) that will provide a user with the options 

of selecting a time window to look for the vehicles that have 

passed within that interval or to enter a car model to check if 

it has passed that point at any time. The system is modeled 

in MATLAB and tested in a real time environment in one of 

the busiest road in Kamrup district of Assam and provides 

satisfactory performance. 

In a survey paper [2] a comparison between various 

edge detectors had done and concluded that Modified 

declivity operator gives better result as compared to prewitt, 

sobel, canny, Roberts and Log edge detector edges play a 

very important role in recognition of object in the scene of 

interest. Edge characterizes boundaries of objects in an 

image and should always precede the closed contour. 

Advantage of Modified declivity operator is that it 

does not require preprocessing and it is a non linear 

differential operator. 

In [3] discussed Intensity‐based corner detectors, 

mainly the Harris corner. It has an advantage of detecting 

corners in noisy environments also. But have inaccurate 

corner positions and miss the corners of obtuse angles. 

Edge‐based corner detectors, such as the Curvature Scale 

Space, can detect structural corners, but show unstable 

corner detection due to incomplete edge detection in noisy 

environments. 

In [4] presented a comparative analysis of various 

edge detectors .It is observed from their study that canny 

edge detector performed well when compared with gradient 

operators with higher Entropy, Peak Signal to Noise Ratio 

(PSNR), Mean Square Error (MSE).The execution time are 

studied and analyzed with respect to various edge detectors. 

In [5] a Soft Computing technique based on Fuzzy 

set is proposed by for edge detection. The image here is 

considered as a fuzzy set and the pixels are taken as the 

elements of fuzzy set. The fuzzy approach by making use of 

two threshold levels i.e. higher threshold and lower 

threshold computes both the weak edge and the strong edge. 

In a survey paper [6] presented the theory of edge 

detection for Segmentation. The study focused principally 

on partitioning the images into meaningful regions and 

extracting the significant information which can be used 

further for high level image processing applications using 

Genetic algorithms, Fuzzy Logic techniques and Neural 

Computing techniques. 

In [7] Traffic Monitoring System using run average 

technique is proposed to detect and track moving objects. 

The adaptive method is developed by considering both static 

and dynamic backgrounds in video sequences and different 

camera parameters. The system can deal with slows light 

changes to detect, track and remove shadow effect and 

reduces the task of human monitoring in various 

applications like a road in metro cities, cricket match to 

track players, cricket ball, empires etc, and people counting 

in the public meetings etc. 

In [8] proposed dynamic ROI concept i.e. region of 

interest for heavily crowded urban intersection. It gives 

accuracy of almost 93% in vehicle detection and counting. 

In this algorithm, first the video is converted into frames 

from where the gray scaling of each frame is done. Then 

morphological operations and smoothing is done to remove 

any noises. Shadow of moving vehicle is removed by 

proposed shadow removal technique. Afterwards this 

sequence of frames is applied to the proposed foreground 

extraction method where we can obtain the moving vehicle 

in a precise manner. Then canny edge detection is applied 

giving us the outline of vehicle. Contours are detected and 

polygon approximation is done, then the moving vehicle is 

bounded by a bounding box. The parameters of the 

bounding box are also obtained like starting position of box, 

height, width of the bounding box. The tracking of vehicles 

is done by this bounding box.  The ROIs in this case can be 

set by the user, i.e. dynamic ROIs. Then using these 

parameters the classification of vehicles is done properly by 

checking the quadrant in which the vehicle is located and its 

corresponding area. The counting of vehicles passing 

through ROIs is done by checking whether the bounding 

box center has passed through that particular ROI or not. 

In [9] Morphological change detection system for 

real time traffic analysis was proposed. This is able to detect 

and track the vehicles from the real time video of traffic and 

displays a message to the traffic control station. The input to 

the semi automated system is the traffic video of the 

highway and the analysis is done on each frame of the image 

sequence separately by setting the threshold. The output of 

the system is alert message extracted from the attributes of 

the traffic patterns. Two messages are displayed to control 

the traffic i.e. “Traffic” and “Normal” based on the total 

number of vehicles more than the set threshold or less than 

the set threshold respectively. The proposed algorithm is 

efficient and yields good result as it is suitable to monitor 

the traffic under different weather conditions and 

illumination changes.  

In [10] "Probability Based Vehicle Detection 

(PBVD)" algorithm based Vehicle Detection System (VDS) 

integrated with post - processing subsystems to form a 

complete traffic control system. The system has the 

capability to obtain vehicle statistics during controlling 

traffic. Simulations are performed by developing complete 

prototype traffic architecture. Comparison is done using the 

result acquired from prototype system and processing a real 

time video of traffic scene. Simulation results show the 

effectiveness of the proposed scheme time video of traffic 

scene. Simulation results show the effectiveness of the 

proposed scheme. The system incorporates the integration of 

statistical and digital image processing techniques. It is 

capable of controlling the traffic and at the same time gives 
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us the road statistics. Moreover the system has the provision 

of collecting data about the vehicles. The system adopted is 

divided into four major components: 

 Vehicle Detection System (VDS) 

 Vehicle Counting and Classification System (VCCS) 

 Traffic Signals Control System (TSCS) 

 Data Display System (DDS) 

The vehicle detection system is use to monitor for 

the presence and absence of vehicles on the roads. The data 

collected by vehicle detection system is fed to the vehicle 

counting and classification system. The system analyzed the 

received data and accordingly makes decision about the 

traffic signals. Also the data is sent to the display device for 

displaying the road conditions, such as the number of 

vehicles, the number of pixels each vehicle contain and 

classification of vehicles into small, medium and large size. 

In the following sections we will discuss the components of 

the system design. 

In [11] presents a new developed Matlab Simulink 

model to compute traffic load for real time traffic signal 

control. Signal processing Blockset and video and image 

processing Blockset have been used for traffic load 

computation. The approach used is corner detection 

operation, wherein, corners are extracted to count the 

number of vehicles. This block finds the location of the 

corners, the number of corners, and the corner metric values. 

The developed model computes the results with greater 

degrees of accuracy and is capable of being used to set the 

green signal duration so as to release the traffic dynamically 

on traffic junctions.  

In the developed model, two types of images have 

been used, first is the original traffic image and second 

image is the cropped image with specified number of 

vehicles. The corner detection block is applied to find the 

location of the corners, the number of corners and the corner 

metric values. To count the traffic load, corners located in 

the original image and the corners located in the second 

image are compared. Corner detection technique is very 

useful for detect the corners in any traffic image. Corner that 

exists in any irregular line must be detected so that the 

irregular line can be interpreted to represent actual line. 

Corners serve to simplify the analysis of images. The 

developed Simulink model is reliable & can perform 

counting the vehicles on roads. This system provides 

services such as information about the location of the 

corners, the number of corners, and the corner metric values 

of the objects. 

IV. ADVANTAGE AND DISADVANTAGE 

 Additional devices are not required such as RFIDs 

so, it is cost effective. 

 No need have to use aerial imagery or complex 

sensor based system. 

 Camera destabilization. 

 Shadowing of object created problem as shadow 

sometimes treated as object. 

V. CONCLUSION 

In this paper we have proposed a noble method of traffic 

monitoring system used to monitor and count the number of 

vehicles on road by using webcam and processing using 

MATLAB. Further the processed signals are transmitted via 

RF transmitter. It offers wide compatibility over a wide 

range. 
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