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Abstract 

 

A dominant source of Internet traffic, today, is constituted of compressed images. In modern 

multimedia communications, image compression plays an important role. Some of the image 

compression standards set by the Joint Photographic Expert Group (JPEG) include JPEG and 

JPEG2000. The expert group came up with the JPEG image compression standard so that still 

pictures could be compressed to be sent over an e-mail, be displayed on a webpage, and make 

high-resolution digital photography possible. This standard was originally based on a 

mathematical method, used to convert a sequence of data to the frequency domain, called the 

Discrete Cosine Transform (DCT).  

In the year 2000, however, a new standard was proposed by the expert group which came to be 

known as JPEG2000. The difference between the two is that the latter is capable of providing 

better compression efficiency. There is also a downside to this new format introduced. The 

computation required for achieving the same sort of compression efficiency as one would get 

with the original JPEG format is higher. JPEG is a lossy compression standard which can throw 

away some less important information without causing any noticeable perception differences. 

Whereas, in lossless compression, the primary purpose is to reduce the number of bits required 

to represent the original image samples without any loss of information. The areas of application 

of the JPEG image compression standard include the Internet, digital cameras, printing, and 

scanning peripherals. 

In this thesis work, a simulator kind of functionality setup is needed for conducting the objective 

quality assessment. An image is given as an input to our wireless communication system and its 

data size is varied (e.g. 5%, 10%, 15% etc) and a Signal-to-Noise Ratio (SNR) value is given as 

input, for JPEG2000 compression. Then, this compressed image is passed through a JPEG 

encoder and then transmitted over a Rayleigh fading channel. The corresponding image obtained 

after having applied these constraints on the original image is then decoded at the receiver and 

inverse discrete wavelet transform (IDWT) is applied to inverse the JPEG 2000 compression. 

Quantization is done for the coefficients which are scalar-quantized to reduce the number of bits 

to represent them, without the loss of quality of the image. Then the final image is displayed on 

the screen.  
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The original input image is co-passed with the images of varying data size for an SNR value at 

the receiver after decoding. In particular, objective perceptual quality assessment through 

Structural Similarity (SSIM) index using MATLAB is provided. 

 

 

                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Keywords: Discrete Wavelet Transform, Image Coding Format, JPEG2000, Objective 
Perceptual Quality Assessment, Quality of Experience. 



5 
 

                                                                CONTENTS     

 

 

SUMMARY           3 

 

CONTENTS           5 

 

 

1 INTRODUCTION                                                        7 
1.1 AIM AND OBJECTIVES        9 
1.2 RESEARCH QUESTIONS        9 
1.3 METHODOLOGY AND ANALYSIS       9 
2 BACKGROUND AND RELATED WORK     10 
3 METHODOLOGY         12 
3.1 METHOD AND FUNCTIONALITY SETUP      12 
3.2 IMPLEMENTING THE WIRELESS CHANNEL     15 
3.3 DISCRETE WAVELET TRANSFORMATION     17 
4 RESULTS          20 
4.1 DIFFERENT IMAGES WITH VARYING DATA SIZE OF AN SNR VALUE 20 
4.2 IMPLEMENTATION STEPS        29 
4.3 OBTAINING DIFFERENT GRAPHS BY COMPARING    30 
4.3.1 PSNR VS DATASIZE        30 
4.3.2 SSIM VS DATASIZE        31 
5 CONCLUSION AND FUTURE WORK     32 

 

 

REFERENCES          33 

 

 

 

 

 



6 
 

Acknowledgements 

 
I would like to take this opportunity to express my gratitude to my thesis supervisor, Prof. Hans-
Jürgen Zepernick, for supporting me continuously. I am also thankful to him for making this 
research valuable. I would like to especially thank Dr. Sven Johansson for his guidance 
throughout the thesis. It is my privilege to have worked under their mentorship. I am grateful for 
the faith they have in me. I am thankful to each person who supported me during my thesis work. 
 
 
         Special thanks to my family and friends for their encouragement and unconditional love 
towards me.  
 
 
 
                                                                       CHINTALA BALA VENKATA SAI SUNDEEP 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 



7 
 

1 INTRODUCTION 

In the year 1997, a Joint Photographic Expert Group (JPEG) committee meeting was held in 

Australia and by the end of 2000 at the New Orleans meeting, the new standard, named 

JPEG2000 [1] was proposed. It’s architecture is based on the Discrete Wavelet Transform 

(DWT) [1] instead of the previous version of Discrete Cosine Transform (DCT) [2]. Thus, the 

DWT came into existence for multipurpose applications and hardware support. A dominant 

source of Internet traffic, today, is constituted of images in compressed format. In modern 

multimedia communications, image compression plays an important role. Image compression 

can be broadly classified into two types, namely: Lossy and lossless compression [3]. Some of 

the image compression standards include JPEG and JPEG2000. The expert group came up with 

the JPEG image compression standard so that still images could be compressed to be sent over 

an e-mail, be displayed on a webpage, and make high-resolution digital photography possible. 

This standard was originally based on a mathematical method used to convert a sequence of data 

to the frequency domain, called the DCT.  

Despite the phenomenal success of the JPEG baseline system, it has several shortcomings that 

become increasingly apparent as the need for image compression in emerging applications such 

as medical imaging, digital libraries, multimedia, Internet, and mobile communications. While 

the extended JPEG system addresses some of these shortcomings, it does so only to a limited 

extent and in some cases, the solutions are hindered by intellectual property right (IPR) issues. 

The desire to provide a broad range of features for numerous applications in a single compressed 

bit-stream prompted the JPEG committee in 1996 to investigate possibilities for a new 

compression standard that was subsequently named JPEG2000. 

 

The difference between JPEG and JPEG2000 is that the latter is capable of providing better 

image compression efficiency, image transmission security, interactivity, volumetric data 

representation and wireless image communication. There is also a downside to this new format 

introduced. The computation required for achieving the same sort of compression efficiency as 

one would get with the original JPEG format is higher. JPEG is a lossy compression standard 

which means that it can throw away some less important information without causing any 

noticeable perception differences. Whereas, in lossless compression, the primary purpose is to 

reduce the number of bits required to represent the original image samples without any loss of 
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information. The areas of application of the JPEG image compression standard include the 

Internet, digital cameras, printing, and scanning peripherals. 

The improvements of the 1992 JPEG compression standard which used DCT are as follows: 

 JPEG2000 has a superior compression ratio. Therefore, at higher bit rates, the articrafts 

become rarely noticeable, so the new compression technique can measure small amount 

fidelity over JPEG.  

 There is an improvement done in JPEG2000 which is very important for progressive 

transmission by pixel and resolution accuracy. It provides a code-stream very efficiently, 

which are progressive by pixel accuracy by image and image resolution. In this 

progressive transmission by pixel and resolution accuracy, the end-user can see a low 

quality of the output picture and then the quality of the image improves progressively 

through downloading more data bits from the input source. 

 There are many other improvements like providing both lossless and lossy compression 

in a single compression environment, error resilience, flexible file formats for JPEG2000 

can be represented as JP2 and JPX, and the support for high dynamic range such as 16-

bit and 32-bit floating point pixel images and for any color space. 

 JPEG2000 also supports for side-channel spatial information so that it can fully support 

image transparency and alpha planes. 

As for Quality of Experience (QoE) [4], there are two types of tests that are used to assess the 

quality of images, videos, etc, i.e., subjective and objective tests. Subjective tests are taken on 

the user’s personal opinions and their interpretations. Subjective tests are more challenging to 

perform, and it can be more expensive to gather the subjective test information. But, the 

subjective tests can be more valid and have more value because of the user’s involvement.  

The objective test information is a truth-based information and can be measured and observed. 

The personal feelings do not influence objective tests. So, it can be measured through machines 

like computers. Objective tests are based upon the observation of some measurable facts. In this 

thesis, the objective tests are used to measure the quality of the image by using the Structural 

Similarity (SSIM) index [5]. 
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1.1 Aim and Objectives 

 To obtain several images of varying data sizes for different SNR values using Matlab and 

compare them with a JPEG2000 standard original image in terms of objective perceptual 

quality. 

 To obtain a data size vs SNR graph for varying SNR values for a single data size value 

using Matlab and compare them with a JPEG2000 standard original image in terms of 

objective perceptual quality. 

 To observe graphically, the impact of varying data size and SNR values on the quality of 

the images obtained at every stage by conducting the objective quality assessment. 

 

1.2 Research Questions 

 How does the varying data size of a JPEG2000 image for a given SNR value impact the 

objective perceptual quality over a wireless channel? 
 How is the impact on objective perceptual quality for varying SNR values? 

 

1.3 Methodology and Analysis 

In this thesis, a simulator setup is needed using MATLAB. An image is passed through an 

encoder as an input and is transmitted through a wireless channel. The compressed image is 

transmitted over a Rayleigh fading channel with varying SNR. Then, the corresponding image 

obtained after having applied these constraints on the original image is decoded at the receiver 

and Inverse Discrete Wavelet Transform (IDWT) is applied to inverse the JPEG2000 

compression on the image and finally display it on the screen. 

 

 

 

 

 

 

 



10 
 

2 BACKGROUND AND RELATED WORK 

Image compression focusses on the problem of decreasing the data that is representing a digital 

image. Compression is done by removing the basic data which is no longer needed as data in the 

image. In this process of compression, embedded block coding (EBC) [6] is done with the help 

of DWT. In this process, an input image is passed through the encoder. Quantization [7] is 

involved in the image processing. It is a lossy type of compression technique achieved by 

compressing the range of values in an image to a single value. When the number of discrete 

stream of values is reduced, that stream of values begins to be more compressible in an image.  

  As seen in Figure 2.1, image compression systems comprise of seven blocks: An encoder and 

a decoder. The input image is given through the source encoder, which creates a set of symbols 

from the input data and the source encoder uses them to represent the image. If two variables 

were considered as n1 and n2 to denote the number of information bits in the original and the 

encoded images, the achieved compression ratio can be formulated as  

                                                            CR=n1/n2         (1) 

 

 

                        

                                Figure 2.1 Block diagram of an image compression system. 

This block diagram represents a general image compression system. Firstly, an image is given 

as an input to the encoder. The DWT process is done in the coding process and then the 

compressed image is obtained. Then, the compressed image is passed through the decoder which 

the inverse discrete wavelet transform is done, and the compressed and reconstructed image is 

obtained at the output. 
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The JPEG2000 image compression standard uses a wavelet form of data compression, which is 

very much suited for image compression and is also well suited for video and audio 

compressions. The main aim of this is to store data of the image in a small space without 

occupying large space in a file. This type of wavelet compression can be lossy or lossless type 

of compression. Using the wavelet transform, the compression methods are very satisfactory for 

representing transients, like sounds in an audio file, high-frequency components in 2-D images. 

This explains that the transient parts of the data signal can be constituted by a smaller amount of 

information that would be the case in DCT. This wavelet-based compression provides high 

compression image with the image quality being superior to all the existing standard encoding 

techniques. The wavelet-based compression represents complex structures in an image. It can 

store compressed data in a hierarchical format and this format compresses an extremely large 

amount of image data into a relatively small amount of compressed data. The compressed image 

can then be inserted into devices like mobiles etc.  

The JPEG2000 file structure flexibility can be used for a variety of applications such as digital 

photography, Internet, medical imaging, wireless imaging, etc. The file extensions format for 

JPEG2000 are .jp2, jpx, jpf, mj2. 
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3 METHODOLOGY 

In this section, the methodology deployed for this thesis project is presented. Section 3.1 gives 

an overview of the method and the functionality setup for this project. Section 3.2 explains about 

the implementation of the wireless channel. Section 3.3 explains the setup and gives an overview 

regarding the objective tests which are taken using SSIM. 

 

3.1 Method and functionality setup 

In this thesis project, a simulator setup is required. By using the MATLAB software an image is 

given as an input to the wireless communication system and DWT is applied and its data size is 

varied in terms of divisions. Then, the compressed image is passed through an encoder and then 

transmitted over a wireless channel called Rayleigh fading channel with varying SNR and data 

sizes. The corresponding image obtained after having applied these constraints on the original 

image is then again decoded at the receiver IDWT [8] is applied to inverse the compression on 

the image and then the final output is displayed at the receiver output. Then, using SSIM is used 

for objective perceptual quality assessment in MATLAB.  

 

      Figure 3.1 Image processing system block diagram. 

The components incorporate pre-preparing, DWT [9], quantization, arithmetic coding (Level 1 

coding), and bitstream association (Level 2 coding). The information picture to JPEG2000 may 

contain at least one part. In spite of the fact that an average shading image would have three 

segments (e.g., RGB or YCBCR), up to 16384 (214) parts can be specified for an info picture to 

oblige multi-unearthly or different sorts of symbolism. 

Given a sample with a bit-depth of B bits, the unsigned representation corresponds to the range 

(0, 2B-1), while the signed representation corresponds to the range (-2B-1, 2B-1-1). The bit-depth, 

resolution, and signed versus unsigned specification can vary for each component. If the 

components have different bit-depths, the most significant bits of the components should be 

aligned to facilitate distortion estimation at the encoder. 
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In the pre-processing, the initial phase in pre-handling is to segment the info picture into 

rectangular and non-covering tiles of equivalent size. The tile estimate is subjective and can be 

as vast as the first picture itself (i.e., just a single tile) or as little as a solitary pixel. Each tile is 

compacted autonomously utilizing its own arrangement of determined parameters. Tiling is 

especially helpful for applications where the measure of accessible memory is constrained with 

the picture estimate. 

Next, unsigned sample values in each component are level shifted (DC offset) by subtracting a 

fixed value from each sample to make its value symmetric around zero. Signed sample values 

are not level shifted. Similar to the level shifting performed in the JPEG standard, this operation 

simplifies certain implementation issues (e.g., numerical overflow, arithmetic coding context 

specification, etc.), but has no effect on the coding efficiency. Part 2 of the JPEG2000 standard 

allows for a generalized DC offset, where a user-defined offset value can be signaled in a marker 

segment.  

 

Finally, the level-shifted values can be subjected to a forward point-wise inter-component 

transformation to decorrelate the color data. One restriction on applying the inter-component 

transformation is that the components must have identical bit-depths and dimensions. Two 

transform choices are allowed in Part 1, where both transforms operate on the first three 

components of an image file with the implicit assumption that these components correspond to 

red–green–blue (RGB). One transform is the irreversible color transform (ICT), which is 

identical to the traditional RGB to YCBCR color transformation. It can only be used for lossy 

coding. The forward ICT can be written as follows: 

 

Y = 0.299(R-G) + G + 0.114(B-G)           (1) 
CB = 0.564(B-Y)              (2) 
CR = 0.713(R-Y)              (3) 
 

The other transform is the reversible color transform (RCT) [10], which is a reversible integer to 

integer transform that approximates the ICT for color de-correlation and can be used for both 

lossless and lossy coding [3]. The forward RCT is defined as 
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               (4) 

               (5) 

               (6) 

 

The Y component has the same bit-depth as the RGB components while the U and V components 

have one extra bit of precision. At the decoder, the decompressed image is subjected to the 

corresponding inverse color transform if necessary, followed by the removal of the DC level 

shift. Since each component of each tile is treated independently, the basic compression engine 

for JPEG2000 will only be discussed with reference to a single tile of a monochrome image. 

 

The term advanced picture alludes to the handling of a two-dimensional picture by a PC. In a 

larger setting, it deduces advanced handling of any 2-D information. A picture given as a slide, 

photo, or an X-beam is first digitized and put away as a lattice of parallel digits in PC memory.  
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3.2 System Model 
Figure 3.3 shows the basic block diagram of a communication system which is implemented in 

this project. It consists of a transmitter, an encoder, a wireless channel, a decoder and a receiver. 

An image is given as an input to our wireless communication system and its data size is varied 

using JPEG2000 compression. Then this compressed image is transmitted over a Rayleigh fading 

channel. The received image is then decoded at the receiver and inverse DWT is applied to 

inverse the JPEG 2000. The SSIM is used to assess the objective perceptual quality of the 

received image with reference to the original image.  

 

In this thesis project, images are downloaded from the LIVE database [11] which is only used 

for research purposes. In this thesis project, 8 images are considered for the quality assessment 

by objective tests. Results for only one image are obtained and shown. The image which is 

considered in this document is shown in Figure 3.4. 

 

            

            

            

         

 
      Figure 3.3 Basic block diagram of a communication system over a wireless channel. 

 

 

 
               Figure 3.4 The original image which is given as an input in this project. 

Encoder 

Wireless channel 

Receiver Decoder 

Transmitter 
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3.3 Discrete wavelet transformation 
 

In subband coding, a picture is structured into an arrangement of band constrained segments, 

called subbands, which can be reassembled to remake the first picture without mistake. Figure 

3.5 demonstrates the parts of two-band subband coding. Since the data transmission of 

subsequent subbands is smaller than x(n), the subbands can be downsampled without loss of 

data. Recreation of the flag is done by upsampling, sifting, and summing the individual sub-

bands. 

 
 

In two dimensions, a two-dimensional scaling function, ( , )x y , and three two-dimensional 

wavelets ( , )H x y , ( , )V x y  and ( , )D x y , are required. Each is the product of a one-dimensional 

scaling function  and corresponding wavelet  : 

 

 ( , ) ( ) ( )x y x y        (7)

  

 ( , ) ( ) ( )H x y x y        (8)

  

 ( , ) ( ) ( )V x y y x       (9)

  

 ( , ) ( ) ( )D x y x y     (10)

  

where H  measures variations along columns like horizontal edges, V  responds to variations 

along rows like vertical edges, and D  corresponds to variations along diagonals. 
 
 
Like the one-dimensional DWT, the two-dimensional DWT can be implemented using digital 

h0(n) 

( )x n  

h1(n) 

2  

2  

2  

2  

g0(n) 

g1(n) 

+ ˆ( )x n  Analysis Synthesis 

0 ( )y n  

1( )y n  

0 ( )H 1( )H

 / 2 

Low band High band 

0   

Figure 3.5 Two-band filter bank for 1-dimension sub-band coding and decoding. 



17 
 

filters and downsamplers. With separable two-dimensional scaling and wavelet functions, simply 

take the one-dimensional Fast Wavelet Transform (FWT) of the rows of  f (x, y), followed by the 

one-dimensional FWT of the resulting columns. Figure 3.6 shows the process in block diagram 

form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At the point when a picture has been processed by the DWT, the aggregate number of change 

coefficients is equivalent to the quantity of tests in the first picture, yet the essential visual data 

is gathered in a couple of coefficients. To diminish the quantity of bits expected to the change, 

all the subbands are quantized. In JPEG2000, the quantization is performed by uniform scalar 

quantization. In no man's land scalar quantizer with step-estimate j, the width of the no man's 

land is 2 j as appeared in Figure 3.6. The standard backings isolate quantization step-sizes for 

each subband. The quantization step estimate j for a subband j is figured in view of the dynamic 

scope of the subband esteems. The equation of uniform scalar quantization with a no man's land 

is 

 
( , )

( , ) sign( ( , )) j
j j

j

W m n
q m n y m n     (11) 

Figure 3.6 Process of two-dimensional decomposition. 

( 1, , )W j m n

( , , )W j m n ( , , )HW j m n

( , , )VW j m n ( , , )DW j m n

 

2  

2  

 2  

2  

 2  

2  

Columns 

Columns 

Rows 

Rows 

Rows 

Rows 
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where Wj (m, n) is a DWT coefficient in subband j and j is the quantization step size for the 

subband j. All the resulting quantized DWT coefficients qj (m, n) are signed integers.  

 

After the dead zone quantization about the origins referred in the Figure 3.7, the quantized DWT 

coefficients are then used entropy coding to remove the coding redundancy. This DWT 

implementation is done with the help of Haar wavelet transform [12]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

j j j 2 j j j j

3 2 1 0 1 2 3 

Figure 3.7 Dead-zone quantization about the origin. 
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4 RESULTS 
 

4.1 Different images with varying data size of an SNR value 

 
In this project, some images are downloaded from the LIVE database [12]. In this thesis project, 

8 images are considered for the quality assessment by the objective tests. Here, the following 

results from only one image are shown. These images are taken with a compression ratio of 5% 

i.e., from 5% to 95% with a step size of 5% data size. Figure 4.1 to 4.19 show the input and 

received images. 

 

 
Figure 4.1 Comparing the original input image with the compressed output image with 95% 

compression ratio. 
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Figure 4.2 Comparing the original input image with the received compressed image with 

90% compression ratio. 

 

 

 
Figure 4.3 Comparing the original input image with the received compressed image with 

85% compression ratio. 
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Figure 4.4 Comparing the original input image with the received compressed image with 

80% compression ratio. 

 

 
Figure 4.5 Comparing the original input image with the received compressed image with 

75% compression ratio. 
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Figure 4.6 Comparing the original input image with the received compressed image with 

70% compression ratio. 

 

 
Figure 4.7 Comparing the original input image with the received compressed image with 

65% compression ratio. 
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Figure 4.8 Comparing the original input image with the received compressed image with 

60% compression ratio. 

 
Figure 4.9 Comparing the original input image with the received compressed image with 

55% compression ratio. 
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Figure 4.10 Comparing the original input image with the received compressed image with 

50% compression ratio. 

 
Figure 4.11 Comparing the original input image with the received compressed image with 

45% compression ratio. 
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Figure 4.12 Comparing the original input image with the received compressed image with 

40% compression ratio. 

 
Figure 4.13 Comparing the original input image with the received compressed image with 

35% compression ratio. 
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Figure 4.14 Comparing the original input image with the received compressed image with 

30% compression ratio. 

 

 
Figure 4.15 Comparing the original input image with the received compressed image with 

25% compression ratio. 
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Figure 4.16 Comparing the original input image with the received compressed image with 

20% compression ratio. 

 
Figure 4.17 Comparing the original input image with the received compressed image with 

15% compression ratio. 
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Figure 4.18 Comparing the original input image with the received compressed image with 

10% compression ratio. 

 
Figure 4.19 Comparing the original input image with the received compressed image with 

5% compression ratio. 
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4.2   Implementation steps 
 

 An image is selected as input either as color or grayscale image. 

 In the phase of selection, the initialization of the image with some parameters are 

considered like Bit Error Rate (BER), Peak-Signal-to-Noise ratio (PSNR), and SSIM. 

 The range of SNR over which to simulate will be entered at the input. 

 The parameters of SSIM like the window size and sigma values are considered as the 

default values. 

 In the above consideration, the user will be having the advantage of applying a filter. 

 Here, the user can give the compression rate of an image or size rate. For this paper, an 

ideal compression rate of 5:5:95 is considered. 

 The level of wavelet decomposition is defined here as 3. So, the image will be 

decomposed into 3 levels. It is done by Haar wavelet transformation [12] as support for 

the DWT.  

 According to the row, column, and size of the unknown or known image, the noise is 

adopted. Hence, the noise variance is also varied. 

 JPEG transform with indices of each order is performed for compression. 

 Once the compression is done with varying image levels, the inverse transformation is 

done over the same image. 

 At the output, any numbers of images with varying data sizes for a given SNR value and 

the BER, PSNR, SSIM, and BER vs SNR graphs corresponding to the image are 

obtained.  
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4.3    Numerical results 

 

4.3.1   PSNR versus Data Size 

 
Peak signal-to-noise ratio (PSNR) is the ratio between the maximum possible power of a signal 

and the power of altering noise that affects the accuracy of its portrayal. It is mostly used to 

measure the fidelity of the reconstruction of lossy compression codes like image compression. 

The signal here is the original data, and the noise is the error occurred by the compression. 

Generally, a higher PSNR shows that the reconstruction is of higher quality, in some of the cases 

it may not. PSNR is defined by the mean square error (MSE) [14]. 

   

 PSNR versus data size for SNR=15dB 
In this figure, Data size increases if the PSNR of an image increase. If the data size decreases, 

the PSNR of an image also decreases. This means the PSNR is directly proportional to data size 

of an image. 

 
Figure 4.21 PSNR versus data size (SNR=15dB). 
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4.3.2   SSIM versus data size 

 
The SSIM index is used to assess the perceived quality of different images and videos. It is used 

to measure the similarity between any two images. It is a measurement of the image quality by 

taking the original image as reference. The SSIM index should satisfy the symmetry condition 

that is SSIM (x, y) = SSIM (y, x). In the figure, by an increasing the data size of an image, the 

SSIM also increases. 

 

   

 

 
Figure 4.22 SSIM versus data size (SNR = 15dB). 
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5 CONCLUSION AND FUTURE WORK 

 
In this thesis project, the focus is to obtain the images with varying data size and comparing them 

with different SNR values through the objective tests of JPEG2000 images by varying the data 

size and SNR values. The impact of varying data size and SNR values obtained at every stage 

by conducting the objective tests through SSIM. The graph between the data size and PSNR and 

the graph between BER and data size are also obtained. Another graph between BER and SNR 

are obtained to check the channel is working properly.  

 
There is a lot to research left in the field of JPEG2000 image compression. There are many more 

applications that can be developed with more accuracy using DWT such as compression, 

watermarking, etc. If the JPEG2000 format is compared with the Portable Network Graphics 

(PNG) format, although the JPEG2000 format supports the lossless encoding, it is not completely 

intended to replace today’s dominant lossless image file formats. The PNG format is still more 

space-efficient in the case of image compression with many pixels of the same color. JPEG2000 

compression would have to code in a new standard while also supporting the original JPEG 

compression. The JPEG2000 technology can easily achieve encoding and the decoding latencies 

of below 1.5 frames. This can be still more decreased to achieve fewer frame rates. High power 

and more compact batteries would expand application scenarios for compression.  
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