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Abstract 
Image compression is the main technique for dropping data redundancy and this method will 

decrease the storage space of the image. Image compression by using different Wavelet transform like 

Haar wavelet, Daubechies wavelet, Coiflet Wavelet and Symlet Wavelet is obtained in this paper. 

Qualitative analyses have been performed to obtain the compressed edition of original image by 2D 

DWT technique and it will maximize the Signal to Noise Ratio and Compression Ratio. This result 

offers a good orientation for request developers to choose a good wavelet density system for their 

application. 

 

Keywords: Image Compression, MATLAB, Discrete Wavelet Transform, Haar Wavelet, Daubechies 

Wavelet, Coiflet wavelet and  Symlet Wavelet 

 

1. Introduction 
Compression is one of the major image decomposition techniques. It is the best part helpful 

and commercially successful skill in the field of digital image processing. Image compression is the 

design of an image in digital form with as little bits as potential while keep a satisfactory level of 

image quality. The proficient ways of storing great amount of data and due to the bandwidth and 

storage limits, images have to be compressed previous to transmission and storage. Wavelet analysis 

is a mathematical technique used to represent data or function. Discrete wavelet transforms is the 

majority accepted transformation technique adopted for image compression. So the proposed style of 

this document is to get high compression ratio in images during implement Haar Wavelet Transform, 

Daubechies wavelet transform, Coiflet Wavelet Transform and Symlet Wavelet Transform using 

software tool MATLAB. 

 

2. Discrete wavelet transform 
The Discrete Wavelet Transform, which is based on sub-band coding, is found to give way a 

quick calculation of Wavelet Transform. It is easy to implement and reduces the computation time 

and resources required. The decay of the signal into dissimilar frequency bands get successive high 

pass g[n] and low pass h[n] filter of the time domain signal. The DWT has become an influential tool 

in a large range of application with image/video processing, numerical psychoanalysis and 

telecommunication. The benefit of DWT performs multi resolution psychoanalysis of a signal with 

localization together time and frequency area. The image to be transformed is stored in 2 D array. 
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3. Various Wavelets Used For Image Compression 
Some families of wavelets that have established to be particularly helpful are built-inin the 

MATLAB Software. This paper has used three wavelets: Haar, Daubechies, Coiflet, Symlet wavelet 

for image compression. The information of this wavelet family has been shown below: 

 

A. Haar Wavelet 

Haar wavelet is the most important and simplest. Haar wavelet is irregular, and resembles a 

step function. It represents the same wavelet as Daubechies db1.Haar use these function to give an 

example of an orthonormal structure for the space of square-integrable purpose on the unit time [0, 1]. 

A Haar wavelet is the simplest kind of wavelet. In discrete form, Haar wavelets are linked to a 

mathematical process called for the Haar transform. Figure 1 shows the Haar transform serve as a 

prototype for all extra wavelet transforms. Similar to all wavelet transforms, the Haar transform decay 

a discrete signal into two sub-signals of half its length. One sub-signal is a process average or trend; 

the other sub-signal is a operation difference or fluctuation.  

 

 
Figure1. Haar Wavelet 

 

B. Daubechies Wavelet 

Ingrid Daubechies, one of the brightest stars in the world of wavelet research, invented what 

are called compactly supported orthonormal wavelets - thus making discrete wavelet analysis 

practicable. Figure 2 shows the Daubechies family wavelets are written db N, where N is the order, 

and db the ―surname‖ of the wavelet. The db1 wavelet, as mentioned above, is the same as Haar 

wavelet. Here is the wavelet functions psi of the next nine members of the family. 

 

 
Figure 2. Daubechies Wavelet 

 

This wavelet type has balanced frequency responses but non-linear phase responses. Daubechies 

wavelets use overlapping windows, so the high frequency coefficient spectrum reflects all high 

frequency changes. Therefore Daubechies wavelets are useful in compression and noise removal of 

audio signal processing. 
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C. Coiflet Wavelet 

Coiflets are discrete wavelets designed by Ingrid Daubechies, at the request of Ronald Coif 

man, to have scaling functions with vanishing moments. Figure 3 shows the Coiflet wavelet is near 

symmetric, their wavelet functions have {\display style N/3} N/3 vanishing moments and scaling 

functions {\display style N/3-1} N/3-1, and has been used in many applications using Calderon-

Zygmund Operators. 

 

 
Figure 3. Coiflet Wavelet 

 

 

D. Symlet Wavelet 

 The symlets are nearly symmetrical wavelets proposed by Daubechies named to the db 

family.Figure 4 shows the properties of the two wavelet families are similar. Here is the wavelet 

functions psi. You can obtain a survey of the main properties of this family by typing wave info ('sym') 

from the MATLAB command line. 

 

 
Figure 4. Symlet Wavelet 

 

4. Existing Technology 
The Simulation that gives the values of PSNR and Compression Ratio at different level of 

decomposition is discussed in [8]. Compression Technique gives better Performance for other 

traditional Technique. It provides high Compression Ratio with no appreciable Degradation of image 

quality. The Effectiveness and Robustness of this approach is justified in [6]. Wavelet based 

compression algorithm (WCP) produces consistently better images and a higher PSNR (Peak signal to 

noise ratio) than the JPEG, GIF compression algorithm at the same compression percentage [1]. DWT 

is used for N X N image, which is decomposed using DWT hierarchical of blocks the decomposition 

is carried out until the sub block size of size is 8 x 8. The Computation complexity of the DWT 

architecture can be further reduced by designing Subsystems, Selection of appropriate data path 

operators and state Machine of data flow logic [9]. SPIHT has also been used here for this purpose. 

Biorthogonal and Coiflets wavelets have the same type of wavelets giving better results for both. This 

involves the state of art techniques but wavelet decomposition remains the initial step for all these 

including wavelet packet technique. Therefore there was a need to exploit the inherent ability of 
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wavelets [4]. The coefficients are produced by convolving the digital signal, with each filter, and then 

decimating the output [10]. In case of image compression DWT is no need to divide the input coding 

into non-overlapping 2-D blocks, it has higher compression ratios avoid blocking artifacts. Image 

quality is measured, objectively using peak signal-to-noise ratio, Compression Ratio and subjectively 

using visual image Quality [11].In this paper, we compared Discrete Wavelet transform 

(Haar&Biorthogonal Wavelet) and lifting scheme on DWT [7]. Image quality is measured 

objectively, using peak signal-to-noise ratio or picture quality scale, and subjectively, using perceived 

image quality. The effects of different wavelet functions, image contents and compression ratios are 

assessed [2].  Both quantitative and subjective evaluations were performed on images compressed 

with the wavelet compressor, and comparisons were made with images compressed with JPEG 

compression. It is concluded that wavelet compression is a better choice over JPEG compression, 

especially when very high compression ratios are required [3]. More specifically we explore the major 

issues concerning the wavelet based speech and image compression which include choosing the 

optimal wavelet, decomposition levels and thresholding criteria [5]. The effectiveness of the 

algorithm has been justified over some real images, and the performance of the algorithm has been 

compared with other common compression standards [12].  

 

5. Proposed Technology 
  DWT based image compression has been performed to get the desired results of the 

proposed work. The work has been done in MATLAB software using image processing and Wavelet 

toolbox that helps to exploit the various features of wavelet based image analysis and processing. 

Comparative analysis of Haar wavelet, Daubechies Wavelet, Coiflet Wavelet, Symlet Wavelet for 

image compression system.  Quantitative analysis has been presented by measuring the values of 

attained Peak Signal to Noise Ratio and Compression Ratio at different decomposition levels. The 

intermediate image decomposition windows from various low pass and high pass filters. PSNR: Peak 

Signal to Noise ratio used to be a measure of image quality. The PSNR between two images having 8 

bits per pixel or sample in terms of decibels (dBs) is given by: 

Error(MSE) Square log10 10 MeanPSNR   

Generally when PSNR is 40 dB or greater, then the original and the compressed images are virtually 

indistinguishable by human observers. There is need to carry out study that involves different images 

and different decomposition levels to get more accurate results. 

 

6. Block Diagram 
Block diagram follows quantization approaches that divide the input image in 4 filter coefficients 

as shown below, and then performs further quantization on the lower order filter or window of the 

previous step. Figure 5 shows this quantization depends ahead the decomposition level and utmost 

numbers of decomposition levels to be entered are 2 for DWT. DWT exploit inter pixel redundancies 

to make outstanding decorrelation for most normal images.  

 
Figure 5. Block Diagram of Wavelet Decomposition & Compression 
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7. Result Analysis 
 DWT based image compression has been performed to get the desired results of the proposed 

work. Figure 6 shows   Input image is to be compressed to a certain level using DWT based by 

maintained a good signal to noise ratio. Figure 7 shows the Qualitative analysis of the compressed 

version of the input image by DWT technique and comparing it with the input image used. 

Quantitative analyses have been presented by measuring the values of attained Peak Signal to Noise 

Ratio and Compression Ratio at different decomposition levels.  
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 Level Decomposition 2
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1. Original Image 

 

 
 

2. Db2 

 

 

 

 

3. Haar 

 

 

 

 

4. Coiflet 
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5. Symlet 

 

 

 

 

Figure 6. Wavelet Decomposition output 

 

 
Figure 7. Qualitative Output 

 

8. Conclusion 
 This paper explains different wavelet based image compression technique. The effect of 

different wavelet functions, filter orders, number of decompositions, image contents and compression 

ratios are examined. Wavelets are better suited to time limited data and wavelet based compression 

technique maintains better image quality by reducing errors.DWT enables high compression ratios 

while maintaining good visual quality. Finally with the increasing use of multimedia technologies, 

image compression requires high performance as well as feature that can be provided using DWT.  
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