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ABSTRACT 

 

 

 

 

 Video Compression is one of the fields in Video Processing. The main purpose 

of Video Compression is to compress the file size in terms of reduce and remove 

reductant video data so that it can be sent over a network easily. Video Compression 

is divided into two types which are lossless and lossy. This project studies on the 

analysis of the lossy Video Compression by using moving frame coding. It is done by 

using Discrete Cosine Transform (DCT). The analysis of the proposed technique is to 

determine the compression of a video. The analysis is done by using the video frames 

qualities metrics such as Absolute Reconstruction Error (ARE), Mean Square Error 

(MSE), Peak Signal-to-Noise (PSNR) and structural similarity (SSIM).    
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ABSTRAK 

 

 

 

 

Pemampatan Video merupakan salah satu bidang dalam Pemprosean Video. 

Tujuan utama Pemampatan Video adalah untuk memampat saiz file dari segi 

mengurang dan membuang data video supaya video dapat dihantar melalui internet 

dengan mudah. Pemampatan Video dibahagi kepada dua jenis iaitu lossless dan lossy. 

Kajian projek ini merupakai analisis Pemampatan Video secara lossy dengan 

menggunkan moving frame coding. Projek ini adalah dijalankan dengan menggunakan 

Discrete Cosine Transform (DCT). Analisa kajian projek ini adalah perbandingan 

antara dua teknik ini untuk menentukan teknik yang mana lebih sesuai untuk 

memampat satu video. Analisa ini adalah dijalankan dengan menggunakan quality 

rangka video seperti Absolute Reconstruction Error (ARE), Mean Square Error (MSE), 

Peak Signal-to-Noise (PSNR) dan Structural Similarity (SSIM).   
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CHAPTER I 
 

 

 

 
INTRODUCTION 

 
 
 
 Nowadays, video compression plays an important role in today’s society 

especially in the field of multimedia. People like to download the video or movie 

online. If the file size is big or in other word, the resolution of the video is higher, the 

time to download particular video is getting longer. In order to overcome this problem, 

video compression technology is used in order to reduce and remove reductant video 

data so that a digital video file can be sent over a network easily. There are two types 

of compression such as lossy and lossless. The quality of the video will be affected if 

the compression level getting higher. The video compression techniques plays an 

important role since it can maintain the quality of the video and reduce the file size 

simultaneously. The expected outcome of this project is to find out the best technique, 

analyse the procedure of two techniques used so that we can identify which technique 

is the most suitable for the video compression with less quality affected. To investigate 

further, the analysis was conducted using Discrete Cosine Transform (DCT).  
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1.1 Project Background 

 

In this era, image processing and video processing has been developed and 

gradually improving. Video processing is related to images since video is the 

combination of images and audio. Besides that, quality of a video plays an important 

role to user as in the higher the quality of a video, the higher the users’ view and rate 

towards that particular video. As the quality of the video degraded or in other words, 

low resolution of particular video, the frames of the video seem to be blurred. Hence, 

the view and rate of this video will be decreased dramatically. There are several video 

compression technique such as Flow Control and Buffering, Temporal Compression, 

Spatial Compression, Discrete Cosine Transform (DCT), Vector Quantization (VQ), 

Fractal Compression, Discrete Wavelet Transform, Tchebichef Moment Transform 

(TMT) and so on.  

 

When we want to compress a video or a sequence of images, we have an added 

dimension to exploit which is known as temporal dimension. Generally, there is just a 

slightly change in the spatial arrangement of objects between two or more consecutive 

frames in a video. Hence, it is advantageous to send or store the differences between 

consecutive frames rather than sending or storing each frame. The difference frame is 

called the residual or differential frame and it may consists far less details than the 

actual frame itself. Compression is achieved due to this reduction in the details in the 

differential frames. 

 

In this project, an analysis of the video compression is conducted by comparing 

the movement of the frames in the video, differences of the frames in the video and 

the edge detection of the frames in each categories (differences of the frames 

accordingly). All the graphs are plotted by using Matlab.  
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1.2 Problem Statement 

 

Video compression plays an important role in today’s society. It is a common 

video processing technology used to compress the video into a smaller file size without 

degrading the quality of the video. In order to justify and determine a specific 

technique to be applied on the video is not easy. Therefore, a few research problems 

are listed as shown in Table 1.1. 

 

Table 1.1: Summary of Problem Statement 

RP Research Problem 

RP1 Difficulty to separate front moving object and static background scene 

of video in each proposed techniques. 

RP2 Difficulty to apply full independent video frames in the project. 

RP3 Difficulty to compare the final output after compression has been done. 

 

 As we can see from Table 1.1, there are three research problems were 

conducted to clarify for the research question. The elaboration for each of the Research 

Problem (RP) is explained as follow. 

 

RP1: Difficulty to separate front moving object and static background scene of 

each proposed techniques. 

 The ideal and knowledge of the proposed techniques were yet to be discovered. 

Therefore, it is difficult to identify the front moving object and static background scene 

of video in each proposed techniques. 
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RP2: Difficulty to apply full independent video frames in the project. 

 We need to find a video which is in the format of .avi. However, almost all of 

the video which can be downloaded is in the format of .mp4 which means it had already 

compressed. Therefore, there are some error in the processing of data. We need to 

determine the frame difference and construct the frame again then combine into a 

video. 

RP3: Difficulty to compare the final output after compression has been done. 

 The comparison of final output will not carry out without both RP1 and RP2. 

 

 

 

1.3 Research Question 

 

Based on the research problems which shown in Table 1.1, the research 

questions were identified as shown in Table 1.2 as shown below. 

 

Table 1.2: Summary of Research Questions 

RP RQ Research Questions 

RP1 RQ1 What are the uses of each proposed techniques? 

RP2 RQ2 Which type of resolution, frame rate and frame size of video is the 

best to use in this analysis? 

RP3 RQ3 How to compare the final output after the compression has been 

done? 

 

 The elaborations for each of the Research Questions (RQ) are discussed. 

RQ1: What are the uses of each proposed techniques in terms of separating front 

moving object and static background scene? 

 This research question is to analyse the use for each of the proposed techniques 

used in this project in order to separate front moving object and static background 

scene. 



5 
 

RQ2: How to apply full independent video frames for the techniques used? 

 This research question is to identify and apply the independent video frames 

for each of the techniques used in this project.  

 

RQ3: How to compare the final output after the compression has been done? 

 This research question is to compare the final output after the compression has 

been done. 

 

 

 

1.4 Objective 

 

According to the research problems and research questions stated in section 1.2 

and 1.3, there are three objectives are conducted as shown in Table 1.3. 

 

Table 1.3: Summary of Research Objectives 

RP RQ RO Research Objectives 

RP1 RQ1 RO1 To separate front moving object and static background scene 

of a video in proposed technique. 

RP2 RQ2 RO2 To apply full independent video frames into a video by using 

the proposed technique. 

RP3 RQ3 RO3 To compare the final output after compression has been done. 

 

 Further explanation for each of the Research Objectives (RO) is explained as 

follow: 

 

RO1: To separate front moving object and static background scene of a video in 

each proposed techniques. 

 This research objective is to separate the front moving object and static 

background scene of a video of proposed techniques. 
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RO2: To apply full independent video frames into a video by using the proposed 

techniques. 

 This research objective is to apply the full independent video frames into a 

video by using the proposed techniques. 

 

RO3: To compare the final output after compression has been done. 

 This research objective is to make a comparison on the final output after the 

compression process has been done. 

1.5 Scope 

 

This project is conducted to study on the video compression techniques used 

which are Discrete Cosine Transform (DCT). A graphic video is chosen which is used 

in this project. This video is downloaded from www.youtube.com (Pigeons – cute 

animation cartoon). The format of this video will be converted into avi format. The 

length of this video is around 4 minutes and therefore it is shorten into 9 seconds in 

order to conduct the analysis. This video has  

 Frame rate: 30 fps (frames per second) 

 Frame height: 240 pixels 

 Frame width: 320 pixels 

The software that was used to perform the following study was 

MATLAB2014b.  

 

 
1.6 Project Significant 

 

The main purpose of this project was to compress the video into a smaller file 

size but remain the quality of the video. It is mainly to find out the proposed techniques 

work on the video compression such as separating the front moving objects, static 

background scene and also the full independent frames. At the end of the project, the 

comparison between the video before and after is done. 

  

http://www.youtube.com/
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1.7 Expected Result 

 

 By the end of this project, the expected results have to be achieved with the 

stated objectives of this project: 

i. The functions of the proposed techniques are defined. 

ii. The result to get the full independent video frames of a video. 

iii. The comparison for proposed technique is clarified after the output is 

produced. 

 

1.8 Summary 

 

 In conclusion, the problem statement, objective and scope are well stated in 

this chapter. Hence, literature reviews on the activities contributed to the related work 

were conducted in the next chapter as well as the analysis of current problem and 

justification along with their proposed solution. 

 

  

 

 
 

 
 

 

 

 

 

 

 

  



 

 

 

 

CHAPTER II 

 

 

 

 

LITERATURE REVIEW 

 

 

 

2.1 Introduction 

 

In this chapter, the previous related work on this project field will be discussed. 

There are some important term with its definition that were used throughout the whole 

project will be specified. Besides that, there are several topics that will be explained in 

this chapter in order to comprise the analysis of current problem and justification 

included the proposed solutions. 

 

The related work will be discussed in more detail way in the first part of the 

topic. It consists of three sub topics to discuss about the definition of video 

compression; whether it is lossless or lossy, the front moving object and background 

static scene. The second topic discussed in this chapter is the analysis of problem and 

justification that were found in this project. Last but not least, the proposed solutions 

were justified too in order to solve those problems.  

  


