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Abstract— Image compression has become a necessary step 

for making better use of available storage requirements and 

transmission bandwidth during the past decades. Advances in 

wavelet transform and quantization methods have produced 

the algorithm capable of surpassing the existing image 

compression. Using wavelet packet transform improves mean 

square error and peak signal to noise ratio at Threshold values 

for decomposition.  
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I. INTRODUCTION 

The fundamental goal of image compression is to obtain the 

best possible quality, for a give storage or communication 

capacity. Wavelet based image coding algorithms are very 

popular in recent years because wavelet transform provides 

an efficient maltier solution representation of the signal. 

In wavelet transform, the successive decomposition 

is performed in the low frequency region. If an image 

contains information in mid and high frequency region, then 

wavelet transform is not an optimal tool to represent the 

image.  

Wavelets provide a powerful method for lossy 

compression offering excellent localization properties in both 

space and frequency domain. Image compression is the 

application of data compression on digital images. The 

objective of image compression is to reduce redundancy of 

the image data in order to store or transmit data in an efficient 

form. 

Information content is lost in lossy compression and 

is not completely reversible but is capable of achieving a 

Compression Ratio higher than that attainable with lossless 

methods. Wavelets provide a powerful method for lossy 

compression offering excellent localization properties in both 

space and frequency domain. Image compression is the 

application of data compression on digital images. The 

objective of image compression is to reduce redundancy of 

the image data in order to store or transmit data in an efficient 

form. 

Wavelets, a concept devised in the past are recently 

being used in the field of image compression [1]. Wavelets 

have the capability to exploit the correlation structure present 

in the images to a greater extent. This property of the wavelets 

along with a good quantization scheme is theorem. 

II. IMAGE COMPRESSION 

Image compression is a type of data compression applied to 

digital images, to reduce their cost for storage or 

transmission. Algorithms may take advantage of visual 

perception and the statistical properties of image data to 

provide superior results compared with generic compression 

methods. 

A. Lossy and lossless Image compression 

Image compression may be lossy or lossless. Lossless 

compression is preferred for archival purposes and often for 

medical imaging, technical drawings, clip art, or comics. 

Lossy compression methods, especially when used at low bit 

rates, introduce compression artefacts. Lossy methods are 

especially suitable for natural images such as photographs in 

applications where minor (sometimes imperceptible) loss of 

fidelity is acceptable to achieve a substantial reduction in bit 

rate. Lossy compression that produces negligible differences 

may be called visually lossless. 

III. WAVELET PACKET TRANSFORM 

A wavelet packet transform is a simple generalization of a 

wavelet transform. The introduction of multi resolution 

image representations has been one of the most important 

developments in image analysis and coding. The idea of 

analysing a signal locally at different scales has resulted in a 

multidisciplinary boom in research on wavelets. 

The principle behind wavelets is that shifts and 

dilations of a prototype function, also known as the mother 

wavelet function (t), are chosen as basic functions to 

represent a signal, while the scaling function ¦(t) is used to 

approximate the function at different scales.  

In the case of the wavelet transform of a signal f of 

length N, the approximation space Vj of the signal at a 

resolution 2-j is decomposed into a lower resolution space 

and a detail space. 

This is done by dividing the orthogonal basis of into 

two bases using low pass and high pass filters h[n]and g[n], 

respectively, in a two-channel filter bank. 

A more general form of the wavelet basis, known as 

the wavelet packet basis, adaptively segments the frequency 

axis.  

The scale, frequency and position indices of the 

wavelet packet function are denoted using d, n and l 

respectively. The coefficients correspond to the low pass and 

high pass filters respectively for a two-channel filter bank. 
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IV. VECTOR QUANTIZATION 

Vector quantization (VQ) is a classical quantization 

technique from signal processing that allows the modelling of 

probability density functions by the distribution of prototype 

vectors. It was originally used for data compression.  

It works by dividing a large set of points (vectors) 

into groups having approximately the same number of points 

closest to them. Each group is represented by its centroid 

point, as in k-means and some other clustering algorithms. 

The density matching property of vector 

quantization is powerful, especially for identifying the 

density of large and high-dimensioned data. Since data points 

are represented by the index of their closest centroid, 

commonly occurring data have low error, and rare data high 

error. This is why VQ is suitable for lossy data compression. 

It can also be used for lossy data correction and density 

estimation. 

V. PROPOSED BLOCK DIAGRAM 

 

VI. FLOW CHAT 

 

VII. EXPERIMENTAL RESULTS 

 
Flow Diagram 1: Simulation of program processed step by 

step outcomes images 

 
Flow Diagram 2: Simulation of program processed step by 

step outcomes images 

VIII. OTHER IMAGE ANALYSIS 

 

 

 

Images 
Wavelet Transform 

At level 2 

Wavelet Packet 

Transform at level 2 

 PSNR MSE PSNR MSE 

1 21.0809 55.6778 31.1295 50.5339 

2 21.9601 41.4071 32.5695 35.9857 

3 21.1738 24.5573 49.9083 60.6419 

4 22.4375 37.9624 33.1318 31.6153 

5 21.6199 44.8111 32.0839 40.2515 

6 22.7882 34.21853 32.0839 24.1336 

7 21.1640 49.5293 32.5116 36.4689 

8 21.8439 42.5293 36.3609 15.0312 
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9 22.5756 35.9353 33.7896 54.2260 

10 21.4793 46.5441 31.8856 42.1227 

Table 1: Performance of proposed algorithm for wavelet 

transform vs. Wavelet packet transform at level 2 

Ima

ges 

PSN

R 
MSE 

MAX

ERR 

SSI

M 

Origi

nal 

size 

(KB) 

Compre

ssed 

size 

(KB) 

1 
20.5

709 

570.1

494 
153 

0.36

42 
92.2 71.2 

2 
17.9

360 

1459.

435 
208 

0.40

26 
133 80 

3 
20.9

008 

528.4

462 
147 

0.78

86 
90 66 

4 
24.4

812 

231.7

195 
165 

0.34

38 
216 87.7 

5 
17.6

529 

1116.

353 
196 

0.32

40 
80 58.8 

6 
20.1

813 

623.6

648 
202 

0.35

33 
89.6 71.3 

7 
20.0

297 

645.8

147 
196 

0.34

84 
91.8 72.9 

8 
21.5

930 

450.5

936 
153 

0.44

73 
84 67 

9 
17.5

363 

1146.

674 
251 

0.81

97 
91 66 

10 
16.1

230 

1587.

456 
151 

0.37

17 
121 76.3 

Table 2: Performance of proposed algorithm for wavelet 

packet transforms using vector quantization 

IX. CONCLUSION 

To improve the effectiveness is the primary purpose of    

image compression encoding. It means to represent the image 

with as few bit as possible and maintain quality of the restored 

image. 

Based on the wavelet packet transformation result 

demonstrated that the algorithm is made some progress in 

both the mean square ratio (MSE) and peak signal to noise 

ration (PSNR) and it has better effect in the reconstructed 

image. 

X. FUTURE SCOPE 

 The present research mainly focused on the effective 

image compression techniques using Wavelet Packet 

Transform techniques.  

 While performing experiments, the images considered 

were of high quality and noisy image. Future research 

methods, can consider images with different intensity 

and frequency using Vector Quantization techniques.  

 Vector Quantization work would be to increase the 

PSNR value with less computation time and also used 

three effective code book generation approaches for 

efficient image compression techniques. 
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