
 

Abstract 

Vehicle Tracking System is now one of the most popular technological changes in all over the world 

that is going to make our personal and business life lot easier. We propose an AI based surveillance 

system for vehicle detection and security that targets mainly on social security. Here, when an input 

video is given, the system analyses the video using the vehicle features and detects the particular vehicle. 

Major problem faced by cops in tracking a vehicle is real time tracking of vehicle due to lack of tracking 

system in vehicles. So this project aims to reduce the human work, by sending images of the filed vehicle 

just by entering the necessary data like, registration number, model, etc into the system. 

 

1. Introduction 

 

Efficient use of video surveillance system is a necessary service in the application of vehicle 

detection system. The use of emerging technology may lead to significant improvement in the vehicle 

detection system. In this work, we propose an AI based system, AI is expected to impact video 

surveillance in a big way in the near future. One of the goals of AI with video surveillance is to limit the 

amount of continual human monitoring needed, allowing users to react to events. This system gives an 

easier method for tracking vehicles.Normally, one of the major problems faced by the police in tracking a 

stolen vehicle is: Real-time tracking of stolen vehicle due to lack of tracking system in vehicles, lack of 

information of stolen vehicle, i.e. it is difficult to track vehicles using the information given by users such 

as color, model etc. The purpose of this project is to locate missing vehicles, abduction cases, hit and run 

cases, etc. The main advantage of the project is that the process of locating a particular vehicle is made 

much easier for cops because surveillance cameras are present in many places, so by returning the 

location of cameras, cops can easily track the vehicle. So, it reduces work load and time. 

 

2. Related Works and Motivation 

 

Vehicle theft is arguably the fastest growing type of crime in India. Some urban areas see over 

100 vehicles stolen every day, and the figures aren't much better for those living in rural regions.  At 

main locations CCTV cameras are present which are used to locate the stolen vehicle. We usually think 

of surveillance cameras as digital eyes, watching over us or watching out for us, depending on your view. 

But really, they’re more like portholes: useful only when someone is looking through them. AI systems 

have developed quickly over the past years and show great potential within the field of surveillance. 

In [Yamaguchi1999] automatic license plate with color recognition is introduced to identify vehicle; 

we use the development of license plate character recognition and color estimation system to recognize 

vehicle’s color and plate. The results from both systems are associated with each other to identify the 

modified stolen vehicle. The proposed work has adopted license plate recognition as an attribute. 

In [Ayush2013] an automatic stolen vehicle detection system is proposed by combining smartphone, 

image processing and computer vision techniques. The proposed work is much advanced, it has adopted 

image capture using camera. 

In [Ling2017] and [Sayma2018] a system is developed which is cost effective and uses Radio 

Frequency Identification (RFID) technology. When the RFID reader reads the RFID tag, it compares to 

the list of stolen RFIDs. If match is found, it sends SMS to the police control room and changes the 

signal to red. 

In [Rajeshwari2014] the aim is to efficiently extract the required data from large number of videos 

captured by surveillance cameras by detecting, tracking identifying objects of interest. The proposed 

work has adopted appearance-based models. 
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3. Objective 

 

The rapid advancement in technology has become important to deploy various technology boosters in 

our daily life that fulfill our requirements by increasing security. Nowadays vehicle theft, abduction case, 

hit and run cases are increasing alarmingly. In this scenario, the only hope to the police department is to 

rely on the surveillance system present in various places. If anyone files a complaint or if a politically 

hiked issue like an abduction or a hit and run case occurs, they have to check all the video footages by 

themselves. This is a tedious process which will result in fatigue and also sometimes the relevant portion 

can be missed. To overcome this limitation, the third eye system will help to identify that particular 

vehicle from a large volume of video by using the model name and registration number. This will help to 

reduce the human effort and time taken to identify the vehicle. Thus, the probability of missing vehicles 

can be reduced considerably. 

 

4. Proposed Work 

 
In the current world, there are numerous events occurring day by day related to vehicle theft, 

abduction cases, hit and run cases, etc. According to the survey conducted by road transport ministry in 

India during the year 2015, more than 2000 people lost their life in hit and run cases alone i.e., it 

accounts for 11.4% of all the accidents.  From the survey we can analyse that there has been an increase 

of 0.5% hit and run cases since then. 

In this we have proposed a bracing work focusing on vehicle tracking. This system mainly comprises 

of three parts: Interface, static video, pre-trained model.  

 

a. Interface 

As the name indicates it is a part where the system provides communication with the user. It acts as a 

mediator between the user and the model. If the police get a complaint, they will enter the details of the 

vehicle which has been provided by the owner or stated in the complaint into the proposed system to 

check the current status of the vehicle.  

 

b. Static Input Video 

In this, the department will enter the large volumes of video from different surveillance cameras 

placed across a certain region into the proposed system. This static video will act as the input of the 

system. 

 

c. Pre-trained Third Eye Model 

After entering the details of the vehicle into the pre-trained third eye model, the system will check the 

vehicle by comparing the model name and registration number of the vehicle with the static input video. 

If there is a match found, the system will return the model name, registration number, location and time 

where the vehicle has been found. 

 

5. Methodology 

 

The proposed system will work on the basis of the static input video which will be entered into the 

system. Large volume of video will be used for the training of the vehicle. The video which is entered 

into the system will be divided into numerous numbers of frames and the pre-trained third eye model will 

resize each of the frames into 64 image size. The pre-trained model will work mainly in two phases: 

 

1.1 Cascade classifier 

 

The cascade classifier is used to detect vehicle from the given video. Cascade classifier is a machine 

learning based approach where a cascade function is trained from a lot of positive and negative images. It 

is then used to detect objects. The Cascade classifier is trained with images of the vehicle in order to 

detect a vehicle from the particular video. 
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Figure 1: Data Flow Diagram 

 

 

 

 

 
 

Figure 2: Phase 1 of the vehicle detection using cascade classifier. 

 

 

1.2 Model identification 

 

In the model identification, the pre-trained third eye model will create a model each of 16 layers. The 

model identification will be done using keras which is a deep learning library. In keras, there are two 

functions which the model made use of, 

i. ReLU: The rectified linear activation function is a piecewise linear function that will output the 

input directly if is positive, otherwise, it will output zero. It has become the default activation function 

for many types of neural networks because a model that uses it is easier to train and often achieves better 

performance. 

ii. Softmax: In mathematics, the softmax function, also known as softargmax or normalized 

exponential function is a function that takes as input a vector of K real numbers, and normalizes it into a 

probability distribution consisting of K probabilities proportional to the exponentials of the input 

numbers. In a neural network, the activation function is responsible for transforming the summed 

weighted input from the node into the activation of the node or output for that input. 
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In this system, only the last layer uses softmax and the rest of the layers uses ReLU. In the last layer 

the model will be created. This created model is saved into the system and this will be checked using the 

prediction code and the vehicle is predicted. 

 

1.3 Number Plate Detection 

 

In the second phase, the model will check the registered number of the vehicle which is given as the 

input with the static input video. For the identification of the number plate, the frames which are 

converted into image size will be preprocessed. The aim of preprocessing is an improvement of the 

image data that suppresses unwanted distortions or enhances some image features. The preprocessed 

image will be converted into two types of images: grey-scale image and threshold image (binary image). 

When the grey-scale images pass through a function, the contours of the image will be highlighted. The 

next function produces the vector form of the grey-scale image. Then the vector form of the number plate 

is extracted and the unwanted details are avoided. This is then again preprocessed to get the grey-scale 

and threshold images and the overlapping characters are removed from the grey-scale image. In the final 

stage, we will get the number plate characters as segments which will be recognized. 

 

1.4 Software Design 

 

The user interface has the following fields: 

 BROWSE 

 CAR MODEL 

 REG-NUMBER 

 

The BROWSE button is used for selecting any CCTV footage so that the software can analyze the 

footage. After selecting the video, user has to provide necessary features of the vehicle such as CAR 

MODEL and REG-NUMBER. The final step is to press the SEARCH button.  

 

 

 
 

Figure 3: User Interface of Third Eye 

 

 

For example, if the given car model is Maruti Suzuki Swift and registration number is HR26DK4969 

then the program will search for that particular car in the video and if it is found then an image of that car 

will be returned back to the user. If the car is not found then no image will be returned, thereby not 

finding the vehicle. 
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Currently the program is capable of identifying 10 different car models. 

 

Output: 

 
 

Figure 4: Image of Maruti Suzuki Swift with registration number HR26DK4969 

 

2. Result and Discussion 

In this project, one can easily find if a vehicle is present in a particular video or not. The conventional 

method is very tough and time consuming which is the process of watching and analyzing every vehicle 

present in the video. Using Third Eye one doesn’t have to waste their time and energy to recognize 

vehicles from long videos. The project is suitable for applying in security and surveillance field, 

especially in traffic surveillance. Third eye can reduce the workload of police for finding stolen vehicles, 

abduction cases and hit and run cases. The user simply has to interact with the user interface and provide 

the CCTV footage and necessary features of the car. Third Eye will automatically analyze the whole 

video and will provide required output. The final result of proposed paper is that software can detect the 

vehicle according to the details given as input. A software will be acting as the user interface which has 

the option to input video from drive, also to give the vehicle details and a submit button. The vehicle 

registration number along with the vehicle model at each case produces the above mentioned result.  The 

model was checked under different scenarios, trained and tested with some data set of Indian vehicles 

and detailed analysis was done. The system detects the vehicle using the car model name and registered 

number, also have trained the system to detect Indian cars. But the disadvantage is that large sized videos 

cannot be given as input yet because a system with high computing power is necessary to input the whole 

surveillance video as it is very long. The accuracy of the system depends on the video quality. The 

accuracy of detecting the number plate detection is 80% to 90% because at times the images on each 

frame of the video might not be clear or it might be affected by the lighting. The accuracy of detecting 

the vehicle model is 70% to 75% since the system have to be trained more to detect Indian vehicles. 

 

Conclusion 

In this work, we have proposed a novel method of vehicle tracking using AI based video surveillance 

system to find stolen vehicle, abduction cases, hit and run cases, etc. Vehicle robbery, despite the fact 

that it is not as intrusive as brutal crimes, makes more noteworthy misfortune to its victims as far as 

money related loss and furthermore in secondary economic impacts. As there are numerous systems 

utilized till date to identify the robbed vehicle, proposed system beats the vast majority of the drawbacks 

of existing systems and techniques. Modern security operations essentially rely heavily on the data that 

the security devices record. However, it is still a challenge for security operators to go through large 

volumes of recorded videos for security assurance. Also, the limited human attention span can pose a 

challenge in going through the video surveillance data effectively. The proposed system will reduce the 
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human effort and it will ease the process of detecting a particular vehicle. This work will act as an 

invisible third eye whenever your automotive friend leaves you.  
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