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Abstract: In this research paper we have described the method for 

detecting and tracking multiple objects in various scenarios. None 
of existing models have used the power of deep CNN, with the 

speedy development in deep learning, various powerful tools are 

introduced which are able to address the problems in existing 

models, we have focused on object detection and tracking along 
with some variations to improve the detection performance. Many 

previous models were trained on normal mpeg videos which were 

less efficient but our model will track the objects using DCT 

compressed videos which will increase the overall efficiency of the 
model. Moving objects gets detected using TensorFlow object 

detection API and a CNN based object tracking algorithm is used 

for tracking the motion of an object in different scenarios. For the 

validation live input or the path of input will be taken where objects 
will get detected.  
Keywords:  CNN, TensorFlow, DCT, Deep learning. 

 

Introduction: The applications and extensive use of 

machine learning algorithms have made the prominent 

changes in the way of perceiving computer vision 

problems. The objective of this project is to develop a 

computational model to detect and track the motion of 

moving object by using Tensor flow and the 

convolutional Neural Network (CNN). 

Various existing models were trained on normal mpeg 

videos which is less efficient but our model is able to 

work with DCT compressed videos which will increase 

the overall efficiency of the model. In this model there 

are two important steps of computer vision algorithm has 

been involved, the moving objects gets detected using 

Tensor flow object detection API and a CNN based 

object tracking algorithm is used for detecting and 

tracking the motion of an object which takes the location 

of detected object as an input. 

Nowadays automatic object recognition system is a topic 

of growing interest, traditional surveillance is 

completely based on the human interaction which is time 

expensive and requires full attention to detect the real 

events in which there might be a possibility of human 

error. In this project we are aiming to make our model 

capable of detecting events automatically in video 

surveillance applications. It can be used by different 

types of organizations, institutes and can be used to 

monitor, reduce crimes, terrorism, vehicle tracking and 

many more uses. 

 

Literature Survey: Study from Feng Su et al Moving 

object identification and tracking by computer vision 

plays an important role in surveillance using mobile 

robots. In this paper, a new method for moving object 

tracking using an adaptive colour filter is introduced. 

This method is capable of identifying the most salient 

colour feature in the moving object and using this colour 

feature to track the object.[1] Study from Luis M. 

Fuentes et al. In order to achieve a good segmentation 

and tracking system working in real time with the 

specified images, we propose a simple segmentation 

technique based on the following assumptions: the 

background does not change; people usually wear dark 

clothes; colour information is not significant; the 

perspective of the camera usually results in large and fast 

changes in the size of the people and the use of low 

spatial resolution improves segmentation results. These 

assumptions do not excessively constraint the range of 

application or reduce performance. On the contrary, 

analysing reduced-resolution-B&W images without 

updating background allows real-time processing on 

incoming video images.[2] Study from Leila Cammoun 

et al. Tensor signal processing is an emerging field with 

important applications to computer vision and image 

processing. This book presents the state of the art in this 

new branch of signal processing, offering a great deal of 

research and discussions by leading experts in the area. 

[3] Study from Lingi Ma et al. The algorithm deploys one 

small volume of high voxel resolution to obtain detailed 

maps of near-field objects, while utilizes another big 

volume of low voxel resolution to increase robustness of 

tracking by including far-field scenes. The experimental 

results show that our multivolume processing scheme 

achieves an objective quality gain of 2 dB in PSNR and 

0.2 in SSIM. Our approach is capable of real-time 

sensing with approximately 30 fps and can be 

implemented on a modem GPU.[4] Study from 

Chenguang Yang et al. Visual sensors provide 

comprehensive and abundant information of surrounding 

environment. In this chapter, we will first give a brief 

introduction of visual recognition with basic concepts 

and algorithms, followed by the introduction of the 

useful software toolkit JavaScript Object Notation 

(JSON) framework. Then we will review a series of 

vision-based object recognition and tracking techniques. 

[5] Study from Komagal Elangovan et al. Background 

Subtraction is one of the important image processing 
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steps for video surveillance and many computer vision 

problems such as recognition, classification, activity 

analysis & tracking. Detection of moving objects in 

video streams is the first relevant step of information 

extraction in many computer vision applications.[6] 

Methodology: In this article, the aim is to detect an object 

and track its motion in the input videos. So, it can be divided 

into two parts i.e., Object detection and Motion tracking. 

The Detection part is based on TensorFlow and after 

obtaining the object’s location, we have to track its motion. 

It is done using CNN (Convolutional Neural Network). The 

overview of our proposed model is below: 

 

Fig. 1. Block diagram of proposed model 

A. Input Video: 

The Videos that are provided as input are in mpeg4 format 

that is widely used method of defining compression of data 

in audio visual format. 

B. Frame Extraction: 

Videos are basically composition of frames and it is obvious 

that frames directly extracted from videos are comprised of 

lots of duplicate frames as same frame is casted from 1to 2 

or more seconds of time duration. It is very essential to 

identify the salient frames that convey the key features of the 

videos which is accomplished through key frame 

detection.[9] 

C. Applying DCT (Discrete Cosine Transformation): 

The DCT is the core transform of many image processing 

applications. It is used in most digital media, including 

images. For reduced bandwidth image and video 

transmission (JPEG and MPEG standards). The basic 

formula that expresses a finite sequence of data points in 

terms of cosine functions oscillating at different frequencies 

is given below. 

𝑿𝒌 = 𝒆𝒌 ∑ 𝒙𝒏

𝑵−𝟏

𝒏=𝟎

 𝒄𝒐𝒔 [
𝝅

𝑵
(𝒏 +

𝟏

𝟐
)  𝒌 ] , 𝒌 = 𝟎, 𝟏, . . , 𝑵 − 𝟏 

Discrete Cosine Transform is a technique applied to image 

pixels in spatial domain in order to transform them into a 

frequency domain in which redundancy can be identified. In 

JPEG compression, image is divided into 8×8 blocks, then 

the two-dimensional Discrete Cosine Transform (DCT) is 

applied to each of these 8×8 blocks.[8] 

D. Object Detection: 

The object detection part is built on the TensorFlow which 

makes it easier to create, train models and detect objects. 

TensorFlow is a free and open-source software library for 

machine learning and artificial intelligence and can also be 

used to train models on datasets. It has a particular focus on 

training and inference of deep neural networks that enables 

the model to learn from its experience and provide better and 

efficient outcome. 

Here we have described the flowchart of the object detection 

algorithm using TensorFlow. 

 

Fig. 2. Diagram for Object detection [7] 

Firstly, we import all the necessary libraries, then we 

initialize the Detection Graph and load the trained model. 

After Detection Graph initialization, we initialize the image, 

box and tensor class. Then after reading the input image, we 

apply the TensorFlow on the input image. In the next step 

we extract the object location. Now, the next step is the 

object detection and then we stop. The following approach 

have better success rate and is applicable to RGB images. 

Now, the locations of these detected objects are crucial for 

the tracking process. 

 

E. Object Tracking Using CNN: 

For the tracking part, we have used CNN (Convolutional 

Neural Network). The working is detailed below along with 

the flowchart of CNN based Object Tracking. 

 

Fig. 3. Flowchart for Object Tracking 

After obtaining the object and getting the location, object 

tracking algorithm is applied. For that it requires object 

knowledge and understanding the object’s motion and its 

variation over time. In this firstly we load the weights and 

checkpoints, then we get the location and the frame number. 
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After obtaining the location, we pass the previous bounding 

box to the tracker and then we pass the next frame and 

bounding box to the network. Then after extracting the next 

bounding box and check if it is the last frame and then stop, 

otherwise we will iterate again by passing initial bounding 

box to the tracker. The whole process is done to obtain the 

location of the object from TensorFlow. The initial positions 

of the object are tracked by the model and the same points 

will be searched further in the net frames. Lastly, we have to 

combine all the frames to get the output. 

F. Applying IDCT (Inverse Discrete Cosine 

Transformation): 

The transformation matrix for IDCT is a scaled version of 

the transpose of that for the DCT and vice versa. Therefore, 

the DCT architecture can be obtained by “transposing” the 

IDCT, i.e., reversing the direction of the arrows in the flow 

graph of IDCT, and the IDCT can be obtained by 

“transposing” the DCT.[16] 

 

Technologies & Dataset Used: 

 Python: Python is an interpreted, object-

oriented, high-level programming language with 

dynamic semantics. Its high-level built in data 

structures, combined with dynamic typing and 

dynamic binding, make it very attractive for 

Rapid Application Development, as well as for 

use as a scripting or glue language to connect 

existing components together. Python's simple, 

easy to learn syntax emphasizes readability and 

therefore reduces the cost of program 

maintenance. [10] 

 OpenCV: OpenCV (Open-Source Computer 

Vision Library) is an open-source computer 

vision and machine learning software library. 

OpenCV was built to provide a common 

infrastructure for computer vision applications 

and to accelerate the use of machine perception 

in the commercial products. Being a BSD-

licensed product, OpenCV makes it easy for 

businesses to utilize and modify the code. The 

library has more than 2500 optimized 

algorithms, which includes a comprehensive set 

of both classic and state-of-the-art computer 

vision and machine learning algorithms.[11] 

 TensorFlow: TensorFlow is a free and open-

source software library for machine learning and 

artificial intelligence. It can be used across a 

range of tasks but has a particular focus on 

training and inference of deep neural 

networks.[12] 

 NumPy: NumPy is the fundamental package for 

scientific computing in Python. It is a Python 

library that provides a multidimensional array 

object, various derived objects (such as masked 

arrays and matrices), and an assortment of 

routines for fast operations on arrays, including 

mathematical, logical, shape manipulation, 

sorting, selecting, I/O, discrete Fourier 

transforms, basic linear algebra, basic statistical 

operations, random simulation and much 

more.[13] 

 OS: This module provides a portable way of 

using operating system dependent functionality. 

For creating temporary files and directories see 

the tempfile module, and for high-level file and 

directory handling see the shutil module.[14] 

 Microsoft Visual Studio Code: Visual Studio 

Code is a lightweight but powerful source code 

editor which runs on your desktop and is 

available for Windows, macOS and Linux.[15] 

 COCO Dataset: COCO is a large-scale object 

detection, segmentation, and captioning dataset. 

COCO has several features:[17] 

1. Object segmentation 

2. Recognition in context 

3. Superpixel stuff segmentation 

4. 330K images (>200K labeled) 

5. 1.5 million object instances 

6. 80 object categories 

7. 91 stuff categories 

8. 5 captions per image 

9. 250,000 people with keypoints 

Experiment And Analysis: In this project we have tried to 

build a model that can detect objects and track the motion of 

the object in mpeg4 format videos. By using "Convolutional 

Neural Network (CNN)" we are able to detect the moving 

objects and for the tracking part we used "Discrete Cosine 

Transform (DCT)”. DCT was preferred over DFT (Discrete 

Fourier Transformation) because we can use fast algorithms 

for computation. 

CNNs are fully connected feed forward neural networks. 

The primary advantage of using CNN is that it can 

automatically detects the important features required for 

identification without any human supervision. CNNs are 

quite effective for reducing the number of parameters 

required without compromising on the quality. That is why 

CNN would be an ideal solution to computer vision and 

image classification problems.  

The model is trained on a coco dataset and is able to detect 

the objects with accuracy of 77.08%. We have implemented 

the algorithm in Python 3 and tested it on several videos and 

it works smoothly with good FPS. 

The results of the algorithm proposed by us are presented 

below for different video sequences. 
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Output of 1st video sequence: - 

 

Output of 2nd video sequence: - 

 

Conclusion: The new method we have used in this paper, 

for detection as well as for tracking that has been hand-over 

using CNN (Convolutional Neural Network). This model is 

robust and absolutely tracks motion of any moving object in 

distinct input video sequences. By the use of CNN 

algorithm, we can detect the object which are in moving and 

by the use of DCT (Discrete Cosine Theorem) we can track 

the object. The advanced approach achieves the Specificity 

of 80.02%, Sensitivity of 81.17% and Accuracy of 77.08%. 
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