E-ISSN: 2321—9637
Volume 1, Issue 5, December 2013

| nter national Journal of Research in Advent Technology

Available Online at: http://www.ijrat.org

TEXTURE EXTRACTION FOR IMAGE
RETRIEVAL USING PYRAMIDAL WAVELET
TRANSFORM

Sachin P. Kale
Department of Electronics, Walchand College of Engineering, Sangli

ABSTRACT

Content based image retrieval which provides suitable way to retrieve images from large database. Content
based image retrieval (CBIR) is used in many applications. This technique is used to retrieve smilar images
to user defined specification. The goal of this technique depends on content properties such as shape, color
and texture. This paper suggests an algorithm for texture extraction using pyramidal wavelet coefficient of an
image and its feature vectors. This algorithm gives features extraction by using energy, standard deviation
and a combination of both features. For similarity measurement between query image and database images
distance metric is used. The experimental results shown that the above technique is better than traditional
CBIR
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1. INTRODUCTION

In current era fast worldwide takes place tigtouinternet where we require large numbetaté to be placed
over and retrieved. In digital imaging image in foem of data which needs to be retrieved. In digitrary for
searching required image such as flowers, aninptdsit etc. In face recognition it givestched face
form large database. In medical imaging disgg is carried out and also multimedia databasegsapidly
increases hence efficient search algorithm neée tbeveloped. Retrieval of image data has traditiptveen based
on human insertion of some text describing the scearhich can then be used for searching by usinygvéels
based searching methods. However in many situatioisstraditional method is incomplete. So, contbased
image retrieval (CBIR) technique is proposed by ynaumthors. CBIR first coined in 1992 by T.Kato,

Image retrieval is the technique in which quenagm compared with large database and gives similar
results of query image. Image retrieval also castumportant characteristics of query image andliste images.
Image retrieval based on content uses differerestyqf features such as texture, color and shaps.pHper we
concentrate on texture feature. Texture is thaatmmproperty of all surfaces that describes vigpaterns, each
having properties of homogeneity. It contains intgor information about the structural arrangeménhe surface,
such as; clouds, leaves, bricks, fabric, etc. $balescribes the relationship of the surface tosiiveounding
environment . Overall it is a feature that des@itie distinctive physical composition of a surface

Texture provide important characteristics for aoef and object identification .These texture featur
derived from either Gabor Wavelet or pyramidal Wavé&ansform but Gabor wavelet transform suffenirthree
main drawbacks are it requires large space foagtgrnot efficient algorithm and require lot of qartation time.
To overcome this drawback new transform is usektaals pyramidal Wavelet transform. In CBIR comgami of
guery image and database image takes place bystifféeature like standard deviation, energy andhioation of
feature vectors. All possible combinations represgnsing Manhattan distance and Euclidean distance

The paper is organized as follows: In section 2/8lt Transform is discussed in brief. Image retids
proposed in section 3.Experimental results areigiog in section 4, which follows by the conclusion

2. WAVELET
Wavelet means wave + let i.e .scaling of singledifferent time period. Wavelet is small wave witharying

frequency and limited duration. Wavelet is powetd! for analysis and synthesis of signadlscalization and sharp
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transition of signal in spatial and frequency damean by carry out successfully very efficient witlavelet. An
attractive feature of wavelet transform is sub baeding and multi-resolution analysis. Wavelet sfanm is
comparatively new and fast developing method falysis of images .Wavelet transform split inputnsilginto two

component one contain low frequency (LP) part plirsignal and other is high frequency (HP) paithptit signal.
Decomposition of wavelet the continuous wavelatgfarm of 1-D single f(x) is defined as,

(War) () = [ £(3) w,,(x) dx 1)

Where, ¥ 5 p (X) is computed from mother wavelet by dilation arahslation

1
Y6 (%) :ﬁ ;11 ((x—a)/b) (2)

The equation (1) can be discredited by restraiailggb to discrete latticeq = 2b ,bEI)

Resolution of the signal is the measure of amafntletail information signal changed by filtering
operation and scale is changed by up sampling amch gampling. up sampling means adding a new saamle
down sample means to reducing sample rate.

Subsampling is a combination of up samgphnd down sampling. Subsampling procedure start
with passing this signal through half band dibiow pass filter after passing signal througha#f band low
pass filter. Half of sample can be eliminated. Resmn is halved after filtering operation. Sub sdimg operation
after filtering does not affect resolution half gpmment can be discarded which are greater thanff dutquency
the signal is then sub sample by 2.
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Figure 1. Subband Coding Algorithm

This procedure can be mathematically be expressed a




E-ISSN: 2321—9637
Volume 1, Issue 5, December 2013

| nter national Journal of Research in Advent Technology

Available Online at: http://www.ijrat.org

Y[n] = Xii-w hlk]. x[2h — k] @)

Discrete wavelet transform employs twts ©f function called scaling functions and wavélections which
are associated with low pass and high pass fitgpectively decomposition of signal is obtainedbgcessive high

pass and low pass filtering of time domain sigidler filtering half of samples can be eliminatetcomposition
mathematically expressed as follows:-

Yiign[K] = > X{n]. g[2k —n] (4)

YooKl = 3 X(r1l. h[2k- 1] (5)

Y,..[Kl andY,,[K] are output of high pass and low pass filter respelgt.However this operation doubles
frequency resolution The original signal x[n] issfipassed through half band high pass filter gig] low pass filter
h[n]. A powerful but conceptual simple structureg fepresenting images at more than one resolutoimage
pyramid. That pyramidal wavelet invented by Burtlgkddson in 1983. In pyramidal wavelet transformnsil is
passed through a low pass and high pass filtefib@doutput decimated by two.

Figure 2 shows a three level pyramidal wavelebdemosition of an image S1 of size axb pixels. tatfi
level decomposition one low pass sub images S2taee orientation selective high pass sub imayggsigy W)

are created. In second level low pass image furttemomposed in one low pass and three high pass sub
images( Wt WZW4).
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Figure 2. Pyramidal decomposition
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This process is repeated on low pass sub imagdsrito higher level of decomposition. Three si
decomposition will create three low pass sub imageknine high pass directional sub images. Lows pab imag!
are low resolution version of original image atfeliént scale the vertical, horizontal, diagonal subges providi
information about changa corresponding direction respective

3. IMAGE RETRIEVAL

Figure3 shows image retrieval technique in whighuiimage (query image) is given to extract featurg
using texture analysis and construct the featuceove

Extract features Matched results

|

Query inage
Queryimage

Similarity
measure

T
LDDDD

| Features database

Image
database

Figure 3 Basic Image Retrieval System
Image database consist of different types of imageh as faces, flowers, etc .Construct featursovéar

these images and stored in features database. @ieorphetween feature vector of input image andlutste
images done at similarity measure by using Manhatistance(L1) and Euclidean distance(L2) is gibg

Dgi = Xj=1| gy — £ | (6)

Dgi = J 201y — E)° ()

Wheret,; andt,; are the feature of the query and database imapeactgely. We know that distance

image from itself is zero. The distances are stareédcreasing order and depending upon distaresest set ¢
images will be retrieved.

4. ALGORITHM

Step 1: Give the queignage (input image) size of 51512.

Step 2 Each image from database and query image are diuide 128x128 non overlapping sub images by u
pyramidal wavelet transform. These subimages aterdposed into three leve

Step 3 : Calulate feature vector by using energy, standaréatles and combination of bot
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Step 4 : Measure the similarity between featureguefy image and database images by using L1 or L2.
Step 5 : Matched images will be retrieved.

5. EXPERIMENTAL RESULTS

Texture database used in experimentation consigtOofmages which can downloaded randomly from
internet. Size of each image 512x512 is divided sikteen 128x128 non overlapping sub images, theate a
database of 640 patterns. The 128x128 image psteme decomposed into three levels. In pyramidaleleh
transform for three level decomposition we get &¥3) bands of wavelet transform. The Haar and Detiiks are
use for computing coefficients of pyramidal wavdieinsform with feature parameters such as enestgyndard
deviation and combination of both. These featureaupaters at each decomposition level are use tetrm a
feature vector. The length of feature vectors isaétp (12x number of feature parameter use in éoation).Figure
4 shows a top 9 matches images are taken fronevatriThe performance measure in terms of numbéextiéire
patterns is similar with query image. Table 1 pdeg a detail comparison of performance with difiefeatures
with different wavelet coefficient such as Haar4@nd db8.

In Table 1 it shows that combination of energy atahdard deviation as well as energy features will
improve the retrieval performance. But length aftéee vector for combination of both features igda so it
requires more computation time as compare to erfeajyre vector. Tablel clear that Manhattan destdanction
L1 gives better result than Euclidean distancetfond-2. Hence energy with Haar pyramidal wavetstféicient
gives best performance in image retrieval.

Figure 4 Retrieved Images
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Tablel
Features Haar DB4 DB8

L1 L2 L1 L2 L1 L2
Energy 80.00% 50.00% 70.00% 50.00% 70.00% 40.00%
Std deviation 70.00% 20.00% 50.00% 30.00% 60.00% 40.00%
Energy + std 80.00% 50.00% 80.00% 50.00% 70.00% 40.00%
deviation

6. CONCLUSION
Image retrieval using wavelet transform based atute feature extraction is proposed. Texture feaéxtraction

is done by three level decomposition using pydal wavelet transform which gives detailed camédfint. A
detailed comparison of query image and liketa images depends on standard deviation, eaedyy
combination of both by using Manhattan distanceébtl) Euclidean distance(L2).In Euclidean distancg(L2
distances in each dimensions are squared béf@esummation due to this great emphasis on tteagere give
large dissimilarity. we found more modern approbglusing Manhattan distance in which swhabsolute
difference feature vectors is taken. Hence Maahatflistance with Haar wavelet transform givan 80%
result which is better than Euclidean distance.
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