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ABSTRACT

Compressing an image is significantly different than compressing raw binary data. Generalhpurposé compression
programs can be used to compress images, but the result is less than optimal. _Fhis,is because images have certain
statistical properties which can be exploited by encoders specifically designed for them. Also, some of the finer
details in the image can be sacrificed for the sake. offSaving a little more bandwidthfor storage space. This also
means that lossy compression techniques can e used inithis area. The ‘discrete_wavelet is essentially sub band
coding system and sub band coders have heen quite successful in speech and image compression. In this paper we
have implemented Haar, Daub & Coif Wavelet Transform¢The resultsuinsterms of PSNR (Peak Signal Noise Ratio),
MSE (Mean Square Error), RMSE (Root Mean Square, Error) & Compression Ratio shows that the Haar
transformation can be used fordimage compression. It<is cleap that DWT has potential application in the
compression problem and use of\Haar transform is ideally suited. Images requires substantial storage and
transmission resources, thus image compression-is advantageous to reduce these requirement. The objective of this
paper is to evaluaté aset of wavelets fox image compression. Image compression using wavelet transforms results in
an improved compressionyratio. Wavelgt\transformation is the technique that provides both spatial and frequency
domain information. Thisipaper presents thescomparative analysis of Haar, Daub & Coif wavelets in terms of
PSNR; Compression Ratio MSE &RMSE susing discrete wavelet transform. Discrete wavelet transform has various
advantages over'kourier transform based techniques. DWT removes the problem of blocking artifact that occurs in

DCT. DWT provides better image quality than DCT at higher compression ratio.

Keywords: DWT, MSE;PSNR, RMSE, CR

I. INTRODUCTION

One of the important factors for image storage or transmission over any communication media is the image
compression. Compression makes it possible for creating file sizes of manageable, storable and transmittable

dimensions. A 4MB image will take more than a minute to download using a 64kbps channel, whereas, if the image is
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compressed with a ratio of 10:1, it will have a size of 400KB and will take about 6 seconds to download. Image
Compression techniques are classified into two categories: Lossless and Lossy.

In Lossless techniques the image can be reconstructed after compression, without any loss of information in the entire
process. Lossy techniques, on the other hand, are irreversible, because, they involve performing quantization, which
results in loss of some information. Some of the commonly used techniques are Transform coding (Discrete Cosine
Transform, Wavelet Transform & Gabor Transform), Vector Quantization, Segmentation and Approximation
methods, Spline approximation methods (Bilinear Interpolation/Regularization), Fragtal"cading etc. Wavelet based
image compression introduces no blocky artifacts in the decompressed image. /he decompressed image is much
smoother and pleasant to eyes. Also, we can achieve much higher compressiof ratios much regardless of the amount
of compression achieved.

| present Haar, Daub & Coif Wavelet Transformation for image compression in thisiresearch work. The wavelet
transform is similar to the Fourier transform (or much more to the windowed Fourier transform) with a completely
different merit function. The wavelet transform is often compared,with the Feufiémtransform, in”which signals are
represented as a sum of sinusoids. The main difference is that wavelets“are localized in both time and frequency
whereas the standard Fourier transform is only localized imfrequency. The Short-time/Fourier transform (STFT) is
more similar to the wavelet transform, in that it'is also a time and frequencyglocalizéd, but there are issues with the
frequency/time resolution trade-off. Wavelets often give a better signal representation using Multi-resolution analysis,
with balanced resolution at any time and Frequency-\Fourier analysis consists of breaking up a signal into sine waves
of various frequencies. Similarly, wavelet analysis is the'oreaking up of a signal into shifted and scaled versions of the

original wavelet.

Il. DISCRETE WAVELET TRANSFORM(BWT) FAMILY

DWT now becemes<a standard tool in‘image compression applications because of their data reduction capabilities.
DWT cangprovide higher eompression \ratios with better image quality due to higher de-correlation property.
Therefare, DWT has potentiality, for good representation of image with fewer coefficients. The discrete wavelet
transform uses filter banks for the construction of the multi-resolution time-frequency plane. The Discrete Wavelet
Transform analyzesithe signalgatdifferent frequency bands with different resolutions by decomposing the signal into
an approximation and detail information. The decomposition of the signal into different frequency bands obtained by
successive high-pass g (n) and low-pass h (n) filtering of the time domain signal. The basis of Discrete Cosine
Transform (DCT) is coSine functions while the basis of Discrete Wavelet Transform (DWT) is wavelet function that
satisfies requirement of multi-resolution analysis. DWT processes data on a variable time-frequency plane that
matches progressively the lower frequency components to coarser time resolutions and the high-frequency
components to finer time resolutions, thus achieving a multi-resolution analysis. The introduction of the DWT made it
possible to improve some specific applications of image processing by replacing the existing tools with this new

mathematical transform. The JPEG 2000 standard proposes a wavelet transform stage since it offers better
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rate/distortion (R/D) performance than the traditional discrete cosine transform (DCT). Advantages Compared with
DCT, the coefficients of DWT are well localized in not only the frequency, but also the spatial domains. This
frequency spatial localization property is highly desired for image compression. Images coded by DWT do not have
the problem of block artifacts which the DCT approach may suffer.

The main properties of wavelet functions in image compression are compact support (lead to efficient

implementation), symmetry (useful in avoiding de-phasing), orthogonally (allow fast algorithm), regularity, and

response (FIR) filters and, thus, lead to efficient implementation.

Algorithm for Wavelet Transforms
Step 1: Take the original color image.

Step 2: Apply DWT transform (haar, daub2 and coif4).
Step 3: 2D DWT is performed by applying the 1D DW

Step 4: Perform 1 level of decomposition.

ew wise and then column wis!

f each component.

(a) Divide the image into four sub-band
(b) LLZ1 represent a 2:1 subsampled for vertic
(c) LL1, LH1, HL1, HH1 represent a down-sal d of original image needed for perfect reconstruction of
original image.

Step 5: stop

mpression

Algorithm for

scale image.

to perform compression.

Step 2: Apply Inverse DWT (haar, daub2 and coif4) on compressed image.
Step 3: Obtained the decompressed image.
Step 4: stop.
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I1l. PERFORMANCE PARAMETERS

The performance of image compression techniques are mainly evaluated by Compression Ratio (CR), PSNR, MSE &
RMSE. The work has been done in MATLAB software. The compressed images are reconstructed into an image
similar to the original image by specifying the same DWT coefficients at the reconstruction and by applying inverse
DWT.

Mean square error (MSE) is defined as

-1

N—
ZZ {(m.n) — #{m.n)*

AN R 1
MSE =T

Where M * N is the size of the original image.

Root Mean Square Error (RMSE)

RMSE =
Where M and N are the matrix dimensions in x and y respectively

Peak-signal-to-noise-ratio (PSNR)

PSNR is the evaluation standard of the“reco an important measure of image

compression. The objective performance is measure oise-ratio (PSNR) of the reconstructed

image. PSNR measured in decibels (dB) is given by:

Erri
PSNR =10 log,q (%) :

ssible valunat can be attained by the image signal. Higher the PSNR

Where nl is the number’of bits original image and n2 is the compressed image.
IV. RESULTS AND DISCUSSION

DWT technique is used for obtain the desired results. Different wavelets are used at 1* level of decomposition and

comparative analysis of Haar, Daub and coif family are displayed. Quantitative analysis has been presented by
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measuring the values of attained Peak Signal to Noise Ratio and Compression Ratio, MSE & RMSE at 1%
decomposition levels. Qualitative analysis has been performed by obtaining the compressed version of the input
image by DWT Technique and comparing it with the test image. Our results shows that Haar, Daub and Coif wavelet
gives better result in each family and Haar wavelet gives best result as compare to coif wavelet in terms of MSE &
PSNR Values.

Qualitative Analysis

We have taken three test images. The Results of Compression & Reconstruction ages using Different Wavelets

techniques are shown below

Test Image (LENA.JPG (256 X 256))
The original image screen which comes when the project is started is as shown below.
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Lena Image using haar, daub2 and coif4 wavelet filter. The Compression
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Fig.2 Original & Compressed Images

131 |Page

WWw.ijarse.com




International Journal of Advance Research In Science And Engineering http://www.ijarse.com
IJARSE, Vol. No.3, Issue No.10, October 2014 ISSN-2319-8354(E)
Decompression

The decompression is performed on Lena original image using haar, daub2 and coif4 filter. The Decompression

results for different Wavelet Techniques are shown below.
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Fig.3 Original & Reconstructed A S,LSi i avelet techniques.

Degradation of Image
The degradation in the original i is measured by comp gconstructed & Original images. The degradation
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Fig.4 Degraded Images
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Test Image (BABOON.JPG (512 X 512))
The original image screen which comes when the project is started is as shown below.
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Fig.6 Original & Compressed Images
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Decompression
The decompression is performed on original Baboon image using haar, daub2 and coif4 wavelet filter. The

Decompression results for different Wavelet Techniques are shown below.
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Fig.7 Original & Reconstruct

Performance Evaluation for Test Images
The performance evaluation is done on the basis of

Table-1 arison for LENA.JPG
Wavelet Filters

25.6138 119.2700 13.3613

16.7385 119.2700 37.1208

14.9452 136.1345 45.6331
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Graph 1: MSE for Lena Image
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Graph 2: PSNR for Lena Image
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Table-2 MSE, PSNR, CR & RMSE Comparison for BABOON.JPG

Wavelet Filters MSE PSNR CR RMSE
Haar 63.3516 30.1132 123.4451 | 7.9594
Daub?2 1.2251e+003 17.2491 123.4451 35.0014
Coif4 2.0114e+003 15.0957 142.0138 448491
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Results show that'Haar, Wavelet Provides Lowest MSE & Good PSNR values as compared to other Wavelets. Coif 4

3
A

Provides Good CompressiensRatio.

V. CONCLUSION & FUTURE SCOPE

In this paper, the results are obtained at 1 level of decomposition. PSNR, CR, RMSE & MSE results for each
wavelet are compared. From results we conclude that results obtain at 1% level of decomposition gives better results in
terms of PSNR, CR & RMSE and results of Haar wavelet is better than Daub and Coif family. Results show that Haar
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Wavelet Provides Lowest MSE & Good PSNR values as compared to other Wavelets. Coif 4 Provides Good CR

(Compression Ratio).
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