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Abstract— Now a days traffic is a very big issue in urban 

cities reaching to any place on time is getting difficult. On the 

other side, automatic traffic controlling a traffic light uses 

timer for every phase. Using electronic sensors is another way 

in order to detect vehicles, and produce signal that to this 

method the time is being wasted by a green light on an empty 

road. Traffic congestion also occurred while using the 

electronic sensors for controlling the traffic. All these 

drawbacks are supposed to be eliminated by using image 

processing. Traffic prediction systems are currently the most 

important techniques, as they can be wildly applied in 

different aspects . The Image based prediction system is very 

useful for the user who wants to avoid the traffic. This 

technique is easy to implement and works on matlab neural 

network toolkit. Given a set of past traffic data, a traffic 

prediction system is able to predict the future traffic 

conditions. However, the existing traffic prediction systems 

are hard to implement and are quite expensive. Hence, a 

Image -based traffic prediction system, which can be easily 

implemented by Matlab and operated on the internet. That is, 

the problem of the existing traffic prediction systems can be 

solved.  
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I. INTRODUCTION 

The escalating increase of contemporary urban and national 

road networks over the last three decades emerged the need 

of efficient monitoring and management of road traffic. 

Conventional techniques for traffic measurements, such as 

inductive loops, sensors or EM microwave detectors, suffer 

from serious shortcomings, expensive to install, they demand 

traffic disruption during installation or maintenance, they are 

bulky and they are unable to detect slow or temporary stop 

vehicles. On the contrary, systems that are based on video are 

easy to install, use the existing infrastructure of traffic 

surveillance. Furthermore, they can be easily upgraded and 

they offer the flexibility to redesign the system and its 

functionality by simply changing the system algorithms. 

Those systems allow measurement of vehicle’s speed, 

counting the number of vehicles, classification of vehicles, 

and the identification of traffic incidents (such as accidents or 

heavy congestion). There is a wide variety of systems based 

on video and image processing employing different 

methodologies to detect vehicles and objects. 

Automatic traffic monitoring and surveillance are 

important for road usage and management. Traffic parameter 

estimation has been an active research area for the 

development of intelligent Transportation systems (ITS). For 

ITS applications traffic- information needs to be collected 

and distributed. Various sensors have been employed to 

estimate traffic parameters for updating traffic information. 

Magnetic loop detectors have been the most used 

technologies, but their installation and maintenance are 

inconvenient and might become incompatible with future ITS 

infrastructure. It is well recognized that vision-based camera 

system are more versatile for traffic parameter estimation. In 

addition to qualitative description of road congestion, image 

measurement can provide quantitative description of traffic 

status including speeds, vehicle counts, etc. 

Detecting and recognizing moving vehicles in traffic 

scenes for traffic surveillance, traffic control, and road traffic 

information systems is an emerging research area for 

Intelligent Transportation Systems. 

Address the problem of estimating the vehicle 

speed using a very simple and a very concise and effective 

software written using Matlab programming language is 

used. A new approach is presented for extracting vehicular 

speed information, given a traffic video that is taken from a 

MATLAB to capture the images of that road when the 

vehicle pass through and the images are then processed by 

the program. 

Moreover, quantitative traffic parameters can give 

us complete traffic flow information, which fulfills the 

requirement of traffic management theory. Image tracking of 

moving vehicles can give us quantitative description of traffic 

flow. In the present work the designed system aims to achieve 

the following. 

 Distinguish the presence and absence of vehicles in road 

images. 

 Signal the traffic light to go red if the road is empty. 

 Signal the traffic light to go red if the maximum time for 

the green light has elapsed even if there are still vehicles 

present on the road. 

A. Components of the current project 

 Software module 

 Interfacing 

USB based web camera can be used for capturing purposes. 

Sample video input can be used instead of existing hardware 

in this system. MATLAB as image processing software 

comprising of specialized modules that perform specific tasks 

has been used. The interfacing between the hardware 

prototype and software module is done using parallel port of 

the personal computer. Parallel port driver has been installed 

in the PC for this purpose. 

II. LITERATURE SURVEY 

Traffic surveillance system is an active research topic in 

computer vision that tries to detect, recognize and track 

vehicles over a sequence of images and it also makes an 

attempt to understand and describe object behavior, vehicle 

activity by replacing the aging old traditional method of 

monitoring cameras by human operators. A computer vision 

system can monitor both immediate unauthorized behavior 

and long term suspicious behavior, and hence alerts the 

human operator for deeper investigation of the event. The 

video surveillance system can be manual, semi-automatic, or 

fully-automatic depending on the human involvement. 

Human operator is responsible for monitoring in manual 

video surveillance system. The entire task is done by him by 

watching the visual information coming from the different 

cameras. 
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Density, speed, and flow are the three critical 

parameters for road traffic analysis. High-performance road 

traffic management and control require real-time estimation 

of space mean speed and density as input for large spatial and 

temporal coverage of the roadway network. In Adaptive 

Traffic Control System which receive information from 

vehicle such as position and speed and then it utilize to 

optimize the traffic signal. The system specifies the use of on 

board sensors in vehicle and standard wireless 

communication protocol Specified for vehicular applications. 

They implement various traffic Signal control Algorithms. 

Intelligent traffic system for VANET suggest that creation for 

smart city framework for VANET consisting of Intelligent 

Traffic Lights which transmit warning messages and traffic 

statistic. In That System Various Routing Protocol Has Been 

Discus And Compare. They suggest that AODB is best suited 

for Intelligent Traffic Light. Author suggest in reference the 

data forecasting model for transmitting data from one to 

other. This article studied about the dynamic traffic control 

system and based on radio propagation model for predicting 

path loss &link. The author suggests in reference Intelligence 

road Traffic signal System. In that system OBUs used. OBUs 

used destination information for calculating load traffic on 

road for reducing the conjunction on road. The general belief 

is that it is more difficult to estimate and predict traffic 

density than traffic flow .In Intelligent Traffic Light and 

Density Control using IR Sensors and Microcontroller the 

author propose that the delay of Signal not depend on traffic 

density. The Author optimize the traffic using 

microcontroller this system reduce traffic jams problem cause 

by traffic light to extent. The system contains IR Transmitter 

and IR Receiver. IR count the vehicles on the road 

Microcontroller generates the result. Priority Based Traffic 

Lights Controller Using Wireless Sensor Network the author 

implements Adaptive Traffic control System based on (WSN) 

wireless sensor Network. In that System Time manipulation 

Used for controlling Traffic Light. This System Control 

Traffic over Multiple intersections. 

These systems are proving to be ineffective for busy 

large places as the number of cameras exceeds the capability 

of human experts. Such systems are in widespread across the 

world. The semi-automatic traffic surveillance system takes 

the help of both human operator and computer vision. The 

object is being tracked by the computer vision algorithm and 

the job of classification, personal identification, and activity 

recognition is done by the human operator. Lower level of 

video processing is used in these systems, and much of the 

task is done with the help of human operator intervention. In 

the fully-automatic system there is no human intervention and 

the entire job is being done by the computer vision. These 

systems are intelligent enough to automatically track, 

classify, and recognise the object. In addition, it intelligently 

detects the suspicious behaviour and does the activity 

recognition of the object. 

In urban environment, monitoring congestion across 

the road, vehicle For most traffic surveillance systems there 

are three major stages which are used for estimation of 

desired traffic parameters i.e. vehicle detection, tracking, and 

classification. For detection of vehicles, most of the methods 

assume that the camera is static and then desired vehicles can 

be detected by image differencing. Tracking is a very 

important issue in computer vision. Recently, there is a deep 

interest in surveillance applications. The main purpose of 

tracking in computer vision is to recognize and locate a 

prototype in a series of sequential frames. Many applications 

are based on tracking such as video processing, security, 

surveillance and automatic procedures. Then, different 

tracking scheme are designed to track each vehicle. After that, 

several vehicle features like shape, length, width, texture, 

license number etc., are extracted for vehicle classification. 

Every visual surveillance systems start with detecting moving 

object in video streams. 

As such, it is becoming very crucial to device 

efficient, adaptive and cost-effective traffic control 

algorithms that facilitate and guarantee fast and smooth 

traffic flow that utilize new and versatile technologies. An 

excellent potential candidate to aid on achieving this 

objective is the Wireless Sensor Network (WSN). Many 

studies suggested the use of WSN technology for traffic 

control. In, a dynamic vehicle detection method and a signal 

control algorithm to control the state of the signal light in a 

road intersection using the WSN technology was proposed. 

In this paper, an intelligent traffic light control 

system based on WSN is presented. The system has the 

potential to revolutionize traffic surveillance and control 

technology because of its low cost and potential for large 

scale deployment. 

III. SYSTEM ARCHITECTURE 

The basic idea is to monitor the traffic, record whatever is 

going on in the traffic. Use the recorded data to process it 

further which includes converting of RGB frames into gray 

scale. This gray scale image is used to perform certain 

operation which provides the useful data for analyzing the 

traffic. The useful data that is provided are used for finding 

the speed of vehicles and density of traffic. By analysing 

the density of traffic we can find the efficient path to reach 

from source to destination. 

The camera takes the video of the traffic and sends 

it to the main computer then the system performs the 

matlab operation on the given videos. The video is the set 

of frames so, the frames are processed and density and 

speed measuring algorithm is applied to the frames and the 

program is executed. The output it provides is speed of 

each vehicle and the number of vehicles in the video. 

 

IV. WORKING METHODOLOGY 

The algorithm for calculating the speed of each vehicle is 

as follows: 

1) Take video as an input. After recording the video in the 

Matlab workspace, the video must be read using 

(vision.VideoFileReader) function which read the video 

from Matlab workspace. The past function doesn’t 
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display the video in any form; its only work is to prepare 

the video for the next steps. 

2) Take one reference image of which we have compare 

after with each frame of the video for feature extraction. 

The images are pre-processed in three steps as follows 

 Conversion of RGB image into a Gray-scale Intensity 

image. 

 Conversion of Intensity image into a Binary image. 

 Conversion of Gray-scale Image into an edge detected 

image. 

3) The image is converted to black and white by using 

the function im2bw, which converts an image to binary 

image. Each pixel takes a value that is a normalized 

intensity value that lies in the range [0, 1]. 

4) Bounding box extraction is constructed. This bounding 

box is used to isolate the area of interest in the image and 

is similar to window (or key region) processing. This can 

be easily made by calling the (Bounding Box) property 

of the (regionprops) function. 

5) After finding the location of the object the next step is to 

calculate the displacement of the object in two 

consecutive frames . 

The Euclidean distance between (x1,y1) and (x2,y2) is : 

D = √(x2 − x1)2 + (y2 − y1)2 

Algorithmic flow of speed measuring is given below: 

 
Fig. 4.1: Flowchart for calculating speed of each vehicle 

Algorithm for finding the traffic density 

1) Taking video as an input. After recording the video in 

the Matlab workspace, the video must be read using 

(vision.VideoFileReader) function which read the video 

from Matlab workspace. The past function doesn’t 

display the video in any form; its only work is to prepare 

the video for the next steps. 

2) Take one reference image of which we have compare 

after with each frame of the video for feature extraction. 

The images are pre-processed in three steps as follows 

 Conversion of RGB image into a Gray-scale Intensity 

image. 

 Conversion of Intensity image into a Binary image. 

 Conversion of Gray-scale Image into an edge detected 

image. 

3) The image is converted to black and white by using 

the function im2bw, which converts an image to binary 

image. Each pixel takes a value that is a normalized 

intensity value that lies in the range [0, 1]. 

4) Use the Blob Analysis block to calculate statistics for 

labeled regions in a binary image. 

5) If vehicle count is less than 25 then traffic density is low, 

show green image. 

If vehicle count is between 25 to 50 then traffic 

density is moderate, show yellow image 

If vehicle count is more than 50 then traffic density 

is high, show red image. 

In the above given functional diagram it describes the 

flow of the system. First the connection between the sensors 

i.e. cameras and main computer is established. Then the video 

taken by the cameras are are being processed using matlab 

tools like image processing and video processing and 

functions like videoreader and imread. Then frames are further 

processed using by converting into binary image. After the 

image is converted into binary blob analysis function is used 

to calculate labelled regions and that is how traffic density can 

be obtained. 

 
Fig. 3.2.3: Functional Diagram showing working flow of 

system 

In the above given ER diagram it shows the relation 

between the sample videos camera and the main computer. 

The camera extracts the required information from the video. 

Then the useful information is served to main computer by the 

camera and the matlab toolbox in the computer performs 

different operation to get required output. 
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Fig. 3.2.4: ER Diagram showing the relation between each 

entity of the system 

V. CONCLUSION AND FUTURE SCOPE 

A. Conclusion 

Most existing methods of traffic flow prediction are complex, 

difficult to achieve, and not very accurate even when 

achieved. Therefore a neural network system using Matlab’s 

Toolbox is designed. The accuracy of the proposed system is 

poorer than that reported for other approaches. Nevertheless, 

it is easy to implement and very swift, so it can still assist 

users in traffic flow prediction. In the future, there are 

chances to test and improve the proposed method with real 

data. The goal of this project is to develop an intelligent speed 

estimating system which is capable of operating in real-time, 

as well as with pre-recorded video sequences, with a good 

performance rate. The proposed system provides an 

efficient and interesting object-based video indexing and 

retrieval approach. All concepts are implemented on 

MATLAB using our own written codes, with only a 

minimalistic use of in-built functions. The image processing 

technique of speed estimation is a very good and efficient 

technique for speed recognition,  we can track the car and 

calculate its speed using simple matlab code. 

B. Future Scope 

This technique can also use with real time application in 

traffic management and other purpose,  and it is having high 

scope of research and development in future. 

By making some modification this system can be 

convert into different languages to make a website or an app 

from this system, which can be beneficial for the user to move 

around the city. In future, this system can be upgraded into 

live traffic system which will monitor, analyse and will 

provide efficient path at the same time i.e. live for the user. 

Also detecting ambulance and giving first priority to the 

ambulance out the traffic can be done. In future smart traffic 

system will a big thing as the population is increasing number 

of vehicles on road will increase as well, there this kind of 

system will be helpful or the traffic management. 
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