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ABSTRACT: 

In image processing, a valuable component is the 

compression. Image compression is an individual of the 

fundamental for such communication. Image compression is a 

broadly addressed researched field. Multifold compression 

principals are in place. But still here there is an opportunity 

for great compression with feature reconstruction. Image 

Compression is an approach, which diminish the bulk of the 

data or the capacity of space appropriate to save the data. The 

JPEG standards create usage of Discrete Cosine Transform 

(DCT) for compression. The establishment of the wavelets 

contributes different dimensions to the compression. Image 

Compression is calculated using 2-D discrete Cosine 

Transform.  Image compressions diminish the saving place of 

image and also preserve the characteristic of image.  The goal 

is to accomplish higher compression values with conserving 

the feature of the reproduced image. Now an era of image 

compression has developed into is a crucial chunk of digitized 

image saving and communication. DWT algorithm 

accomplishes enough good than DCT algorithms in conditions 

of Mean Square Error (MSE) and Peak Signal to Noise Ratio 

(PNSR).  

Index Terms—Discrete Cosine Transform, Discrete 

Wavelet Transform, PSNR, Image compression, MSE.  

 

INTRODUCTION 

Compressing an image is compelling various than 

compressing basic twofold data. Although, accepted 

purpose compression arrangements can be nearly 

new to compress pictures, but the analysis is lower 

than optimal. This is because images have confident 

statistical properties which can be oppressed by 

encoders particularly designed for them. Also, few 

of the finer technicalities in the picture can be 

abandoned for the well-being of storing a short 

more bandwidth or storage space. This also way 

those lossy compression programs can be pre-

owned in this range. Uncompressed multimedia 

data like picture, audio and optical data needs 

considerable saving volume and transportation 

frequency range [18]. 

 

Data compression is the approach to diminish the 

redundancies in data so as to contraction data 

storage requirements and communication costs. 

Reducing the saving requirement is commensurate 

to increasing the volume of the saving parameter 

and hence communication bandwidth [6][19]. One 

of frequent methods below image processing is 

image compression. Image compression has more 

applications and plays an important aspect in 

effective transmission and saving of images. The 

image compression goals at abbreviating 

redundancy in image data to collection or broadcast 

only a minimum number of models And from this 

researchers can rejuvenate a good extension of the 

earliest image in agreement with human optical 

attitude [20][21][22][23][30]. Image compression is 

significant for multiplied utilization that associates 

high data storage, transportation and recovery like 

as for multimedia, documents, videoconferencing, 

and medical imaging. Uncompressed images desire 

considerable saving quantity and communication 

bandwidth. The impartial of image compression 

approach is to build fewer redundancies of the 

picture data in organization to be able to store or 

communicate data in an effective standard. This 

results in the decline of file size and grants extra 

images to be stored in a obsessed amount of disk or 

memory space [1-3][25].  

 

The certain performance contrasting is carried out 

by citing analysis from two coders: the wavelet-

based JPEG-like coder proposed by de Queiroz et 

al. [13], where alone the DCT in baseline JPEG is 

recovered by a three-level wavelet transform, and 

the DCT-based installed image coder described in 

[14], where a zero tree quantizer is pre-owned to 

quantify 8 X 8 DCT coefficients. We also contrast 

the DCT and the wavelet change completely for 

video coding. 2-D transform-based approaches are 
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considered. Common 2-D transform-based 

approaches implement the DCT or the wavelet 

transform on the motion compensated impacts [27]. 

 

JPEG is the primary universal closed image 

compression model for continuous-tone image. The 

JPEG baseline arrangement is based on DCT. The 

JPEG consecutive DCT-based approach has been 

exact favorable in coding images of huge and 

intermediate bit rates. For little bits rates, the 

quantization stride size helps to be expanded in 

structure to gain additional compression ratio. This 

leads to a huge degree of imitation blocking in the 

reconstructed image. It is an accepted difficulty for 

most block-based transform techniques [4]. The 

DWT has recently appeared as an effective 

approach for image compression through the multi-

resolution possessions. The advantages of using 

DWT accomplished the DCT lies in the reality that 

the DWT programs huge-detail image components 

onto reduced basis functions with higher resolution, 

while minor detail components are calculated onto 

larger basis functions, which correspond to 

narrower sub-bands, establishing a trade-off 

between time and regularity determination [29]. 

Wavelets are recycled to distinguish a complicated 

design as a sequence of easy designs and 

coefficients that, when manifold and summed, 

duplicate the real design. Discrete Wavelets 

transforms are at once living acknowledged for 

many more functionalities like Computer graphics, 

multi fractal analysis, Industrial supervision of gear-

wheel, and Speech recognition. Wavelet convert of 

a capacity is the enhanced version of Fourier 

transforms [2]. It is great device to change the 

Fourier transform. Fourier transform is a useful tool 

for considering the elements of a stationary signal. 

But it is decline for considering the non-stationary 

signal [31]. 

 

Image compression is real necessary for effective 

transmission and saving of images. Application for 

communication of multimedia data through the 

telecommunications network and acquiring the 

multimedia data through Internet is growing 

uncontrollably. With the help of digital cameras, 

necessities for storage, manipulation, and transfer of 

digital images, has developed dangerous. These 

image files can be actual broad and can attend a lot 

of memory. 

Two constitutional peripheral of compression are 

redundancy and irrelevancy reduction. 

- Redundancies contraction goals at deleting 

double from the signal authority (image/video). 

- Irrelevancy contraction trims chunks of the 

signal that will not be recorded by the outstanding 

receiver [32]. 

 

The principal dispassionate of this paper is to 

decrease inappositeness and redundancy of the 

JPEG and PNG picture data in form to be able to 

save or broadcast data in an effective form using 

DCT and DWT. Researcher have approved to 

application the contrasting image compression 

algorithm and appraise their accomplishment on 

contrasting picture formats and also advanced a 

organization for image compression utilizing DWT 

and study the analysis with the actual techniques or 

orgnization [33]. 

A. NEED FOR COMPRESSION 

The bulk of data accomplice with optical 

information is so broad that its storage would 

require very large storage capacity. Although the 

capacities of more saving media are consequential, 

their connection speeds are usually contrarily 

proportional to their capacity. Classical television 

images outgrowth data rates exceeding 10 million 

bytes per second. There are additional image 

sources that produce even greater data rates. Storage 

and/or transmission of specific data desire huge 

capacity and/or bandwidth, which could be very 

valuable. Image data compression approaches are 

distressed with devaluation of the digits of bits 

prescribed to save or address images without any 

significant loss of information. Image 

communication applications are in aircraft, 
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announcement television; computer 

communications; remote sensing via satellite, radar 

or sonar; [5] teleconferencing; computer 

communications; and facsimile transmission. Image 

storage is enforced better regularly for medical 

images used in patient monitoring systems, 

educational and business documents, and the like. 

Because of their broad utilizations, data 

compression is of enormous influence in digital 

image processing. 

 

B. PRINCIPLES OF COMPRESSION 

The chunk of data correlated with optical 

information is so huge that its storage would need 

enormous storage capacity. Although the capacities 

of various storage publishing are consequential, 

their approach speeds are usually contrariwise 

reciprocal to the capacity. [7] Image data 

compression applications are distressed with rebate 

of the digits of bits appropriate to save or address 

images without any perceptible trouble of 

information. The underlying support of the 

abatement process is the deleting of redundant data, 

i.e. the data that either contribute no appropriate 

information or simply restate that which is already 

known. 

Miscellaneous methods can be pre-owned for the 

squeezing of the picture that consists of redundant 

data. Here we need the Discrete Cosine Transform 

(DCT) techniques to bring a compressed image of 

an initial image. An average distinguishing of better 

images is that the adjoining pixels are decidedly 

correlated and therefore accommodate vastly 

redundant information. The foremost burden is to 

acquisition an image representation in that the 

image pixels are equipment related. Redundancy 

and deflection reductions are two constitutional 

techniques used in compressions. Whereas 

redundancy reduction goals at abolish redundancy 

from the signal authority (image or video), 

irrelevancy [8] reduction exclude sector of the 

signal that will not be discover by the characteristics 

receiver. Image compression goals at abbreviating 

the digits of bits essential to produce the image by 

removing the spatial and spectral redundancies as 

more as possible. 

C. COMPRESSION TECHNIQUES 

There are various kinds of classifying 

compression approaches. Two of this would be 

mentioned here. 

LOSSLESS VS LOSSY COMPRESSION 

The primary classification is depending on the 

information agreeable of the reorganize image. 

They are lossless compression and lossy 

compression arrangement. In lossless compression, 

the regenerated image after compression is 

numerically interchangeable to the initial image on 

a pixel by pixel support. However, only a humble 

quantity of compression is obtainable in this 

approach. In lossy compression, on the side, the 

reproduced image accommodates degeneration 

relative to the authentic, because redundant 

information is damaged during compression. As a 

result, enough greater compression is attainable and 

under common viewing circumstances no optical 

lesser is perceived (optically lossless) [34]. 

II. JPEG COMPRESSION 

JPEG Standard is the actual well-known 

ISO/ITU-T standard created in the late 1980s. JPEG 

standard is targeted for full- color still frame 

applications. Individual of the highest accepted 

compression standards is the JPEG standard. 

Various status are determine for JPEG including 

[9][10][11] baseline, lossless, progressive and 

hierarchical. 

The best average approach uses the discrete 

cosine transform is the JPEG baseline coding 

system, also it is appropriate for greatest 

compression applications. Although being advanced 

for little compressions JPEG it is an actual needful 

for DCT quantization and compression. JPEG 

compression decrease file capacity with minimal 

image degeneration by eliminating the smallest 

important information. But it is studied a lossy 



    AIJREAS                   VOLUME 1, ISSUE 6 (2016, JUNE)                   (ISSN-2455-6300) ONLINE 

ANVESHANA’S INTERNATIONAL JOURNAL OF RESEARCH IN ENGINEERING AND APPLIED SCIENCES 
 

ANVESHANA’S INTERNATIONAL JOURNAL OF RESEARCH IN ENGINEERING AND APPLIED SCIENCES                         

               EMAIL ID: anveshanaindia@gmail.com , WEBSITE: www.anveshanaindia.com  

45 
 

image compression technique because the ultimate 

image and the initial image are not absolutely the 

equal and in lossy compression the knowledge that 

may be missing and mislaid is affordable. JPEG 

compression is performed in subsequent steps 

[12][15][16][17]. 

A. JPEG Process Steps for color images 

This portion presents jpeg compression parameters 

- An RGB to YCbCr color space conversion 

- Initial image is parted into blocks of 8 x 8. 

- The pixel principals within every block range from 

[-128 to 127] but pixel values of a black and white 

image range from [0-255] so, every block is switch 

from [0-255] to [-128 to 127]. 

- The DCT works from left to right, up to down 

thereby it is applied to each block. 

- Every block is compressed through quantization. 

- Quantized matrix is entropy encoded. 

- Compressed image is reconstructed through 

reverse process. This process uses the inverse 

Discrete Cosine Transform (IDCT). 

[20][24][26][28] 

 

III. DISCRETE COSINE TRANSFORM 

The discrete cosine transform (DCT) helps 

disconnected the image into sectors (or spectral sub-

bands) of distancing importance. The DCT is 

identical to the discrete Fourier transform: it 

converts a marked or pictures from the spatial 

domain to the frequency domain. 

A discrete cosine transform (DCT) communicates 

an arrangement of finitely frequent data pixels in 

defined of a total of cosine functions fluctuating at 

contrasting frequencies. DCTs are great to 

numerous techniques in science and engineering, 

from lossy compression of audio (e.g. MP3) and 

images (e.g. JPEG) (where small high-frequency 

components can be discarded), to ghostly for the 

numerical resolution of partial prong equations. The 

need of cosine rather than sine actions is demanding 

in these operations: for compression, it revolutions 

out those cosine capacities are enough extra 

effective, whereas for prong equations the cosines 

expressed a singular choice of boundary conditions.  

In appropriate, a DCT is a Fourier-related 

transform identical to the discrete Fourier transform 

(DFT), but utilizing alone real numbers. DCTs are 

comparable to DFTs of approximately double the 

portion, performing on certain data with uniform 

proportion, where in few modifications the input 

and/or crop data are switched by partly a sample. 

There are eight standard DCT variations, of which 

four are common.  

The greatest average alternative of discrete cosine 

transform is the type-II DCT, which is frequently 

called commonly "the DCT"; its opposite, the type-

III DCT, is accordingly often called directly "the 

inverse DCT" or "the IDCT". Two related 

revolutionize are the discrete sine transforms 

(DST), which is identical to a DFT of actual and 

various objectives, and the multifold discrete cosine 

transforms (MDCT), which is depend on a DCT of 

coinciding data [35]. 

 

IV. DISCRETE WAVELET TRANSFORM 

All prevailing encoders need the Discrete Cosine 

Transform (DCT) to execute revolutionizes coding. 

The DCT graph a time domain signals to a 

frequency domain representation. Researcher can 

abbreviate the frequency domain spectrum by 

abbreviating little intensity regions. However, the 

DCT has assorted disadvantage. Calculation of the 

DCT holding a highly long time and evolve 

exponentially with signal size. To warm up the 

DCT of a unified optical frame takes an 

unsatisfactory quantity of time. The only 

explanation is to separation the frame into mini 

blocks and then applies the DCT to every block. 

However, this margin to depravity in image quality. 

The Discrete Wavelet Transform, DWT, 

suggestions a good solution. The DWT is a 

dissimilar person transforms that maps time domain 

signals to frequency domain representations. But 

the DWT has a specific advantage; The DWT, in 
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aspect, can be estimated by operating a collection of 

digital filters which can be done rapidly. This 

admits us to carry out the DWT on unified signals 

without taking a meaningful accomplishment hit. 

By resolving the complete signal the DWT 

apprehension extra information than the DCT and 

can outcome good results. The DWT disconnect the 

image’s huge frequency elements from the 

inactivity of the picture, resizes the staying sectors 

and reorganize them to form a new ‘transformed’ 

image [32]. 

 

V. PERFORMANCE CRITERIA IN IMAGE 

COMPRESSION 

We can assessment the performance by 

administering the following two necessary criteria: 

the aspect calculation of the reorganized image peek 

signal noise rate (PSNR) 

A. Distortion measure 

Mean Square Error (MSE) is a portion of the 

distortion rate in the reorganized image. (2) 

 
 

B. PSNR has been acknowledged as a broadly used 

aspect evaluation in the range of image 

compression. 

[20] 

 

 

VI. RESULTS AND ANALYSIS 

JPEG compression working with lossless 

techniques, researchers collects seven different 

sample natural images which are shown on table 1 

and working on those different functionalities such 

as gray image, black & white image, red frame, 

green frame, blue frame on that image. Researchers 

also used vertical bar for changing intensity shine 

values of it and pop up menu for resizing the image 

like 1024 X 1024, 512 X 512, 256 X 256, 100 X 

100, 50 X 50 and 10 X 10. In figure 1, we see that 

“Browse Image” button load the image and from the 

popup menu we select 512 X 512 size of image 

displayed. “Black and White” button shows all pixel 

values converted in binary conversion its 0 (black) 

and 1 (white). “Grayscale” button shows sum of 

RGB values/3 for all pixel so they set intensity of 

all pixel in gray level. Respectively “Red”, “Green” 

and “Blue” buttons displays red, green and blue 

frame of that image. 

Researchers apply DCT techniques on figure 2. 

Researchers show the analysis when apply DCT2 

and after Inverse DCT2 technique they match with 

original JPEG image. DWT techniques applied on 

figure 5, on left top corner we see approximate 

image, left bottom corner image show vertical 

details, right top corner image show horizontal 

detail and right bottom image shows the Detailed 

Description image. So, researcher analyzed after 

applying DCT and DWT technique. 

Researcher find Mean Square Error(MSE) and 

Peak Signal Noise Rate(PSNR) on that observation 

MSE values is good when it is low and PSNR value 

is opposite of it so good when it is high. So, we see 

that on 5.jpg image is the best result among them 

also we can see that in figure 6. 

 

VII. CONCLUSION AND FUTURE SCOPE 

In this paper, we have considered that DCT and 

DWT for image compression and decompression. 

By seeing various pictures as instruction, it is 

noticed that MSE is minimum and PSNR is 

maximum in DWT than DCT based compression. 

From the analysis it is complete that general 

achievement of DWT is excelling than DCT on the 

support of compression rates. It is terminated that 

comprehensive achievement is excelling than both 

DCT and DWT on the support of compression rates. 
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It accomplish huge compression ratio then both 

DCT and DWT after more deficit of the picture 

knowledge. The pictured compressed with hybrid 

approach will need limited space for saving and 

limited bandwidth while transmission over the 

network. 

 

In the future work researcher will build a 

comparison between two techniques of the image 

compression. For future the recommended 

technique has been broadly expand by modern 

optical coding standards, for example, MPEG, JVT 

etc. This argumentation announced and expands 

extensive attributes of image compression and 

analyses its accomplishment utilizing knowledge 

abstract portions. 
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        Table1. Represent the different seven images 

 

 
 

Fig 1. Image Processing using its different functionality 

 

1.jpg 

 
2.jpg 

 
3.jpeg 

 
4.jpg 

 
5.jpg 

 
6.jpg 

 
7.jpg 



    AIJREAS                   VOLUME 1, ISSUE 6 (2016, JUNE)                   (ISSN-2455-6300) ONLINE 

ANVESHANA’S INTERNATIONAL JOURNAL OF RESEARCH IN ENGINEERING AND APPLIED SCIENCES 
 

ANVESHANA’S INTERNATIONAL JOURNAL OF RESEARCH IN ENGINEERING AND APPLIED SCIENCES                         

               EMAIL ID: anveshanaindia@gmail.com , WEBSITE: www.anveshanaindia.com  

49 
 

 
                                Fig 2. Original Value for DCT              Fig 3. Applying DCT2 Techniques      Fig. 4. Applying IDCT2 Techniques 
 

                                   
 

Fig 5. DWT techniques 

 

 

Image Name MSE values PSNR values 

1.jpg 137.0022 1.00E+03 

2.jpg 144.7019 976.2224 

3.jpeg 858.832 400.7115 

4.jpg 222.4628 787.3307 

5.jpg 40.1126 1.85E+03 

6.jpg 142.5707 983.4918 

7.jpg 291.9428 687.2852 

    

Table 2. Represent the MSE and PSNR values of seven different natural images 
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Fig 6. Represents Graph of MSE and PSNR values 

 


