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ABSTRACT

The Paper Adaptive Nonseparable Wavelet Transform via
Lifting and its Application to Content-Based Image Retrieval.
Adapt a multidimensional wavelet filter bank, based on the
nonseparable lifting scheme framework. The lifting scheme
there are two linear filter denoted P (prediction) and U (
update) are defined as Neville filters of order N and v,

respectively. We are applying the Haar wavelet transform &
wavelet decomposition of the image then we enter the Neville
filter order & optimization the Neville filter. Lifting scheme on
quincunx grids perform wavelet decomposition of 2-D signal
(image) and corresponding reconstruction tools for image as
well as a function for computation of moments. The wavelet
scheme rely on the lifting scheme use the splitting of
rectangular grid into quincunx grid. The proposed methods
apply the genetic algorithm wide range of problems, from
optimization problem inductive concept learning, scheduling,
and layout problem. In this project we did comparison between
separable wavelet and nonseparable wavelet. We calculate the
retrieval rate of separable and nonseparable.Retrieval rate is
more means maximum features can be extracted. This method
is applied to content-based image retrieval (CBIR) an image
signature is derived from this new adaptive non-separable
wavelet transform. In CBIR we are used Texture feature for
retrieving the image. Images are scanned through its particular
characteristics now some degree of freedom is given to the
algorithm to find the image from its weight so term non-
separable lifting is used and through the wavelet transformation
Image primal and dual wavelet is taken into consideration for
the application.

Keywords
Multiresolution analysis, Lifting scheme,Quincunx grid & lifting
scheme, Genetic algorithms, Kullback-leibler Divergence, CBIR.

1. INTRODUCTION

The Adaptive Nonseparable Wavelet Transform via Lifting and
Its Application to Content-Based Image Retrieval. We are
implement wavelet transform using lifting scheme .The wavelet
is nothing but a small wave. Convert a signal into series of
wavelet. It allows signal to be stores more efficiency than Fourier
transform. The wavelet transform is used in so many applications
for flexibility. We apply Haar wavelet transform because Haar
wavelet is simplest wavelet Decompose the signal into two sub-
signals of half its length. Design Multidimensional wavelet filter
bank, based on nonseparable lifting scheme. The lifting scheme
has good properties of wavelet such as biorthogonality and
regularity .The wavelet Lifting Scheme is a method for
decomposing wavelet transforms into a set of stages. Lifting
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scheme algorithms have the advantage that they do not require
temporary arrays in the calculations steps and have less
computation [1].The designing of lifting scheme filter F all the
design degree of freedom ( nhF degrees) are used are used to
make first nF moments of wavelet vanish [2]. Method of
adaptive we use additional degree of freedom to build a more
complex Neville filter Lifting scheme on quincunx grids (LISQ)
performs the wavelet decomposition of a 2Dsignal (image) and
corresponding reconstruction. Prediction (and update) filters can
be chosen from predefined sets, but custom-made filters are
possible too. Additionally, means for the computation of
moments (on both rectangular and quincunx grids) are present
[3]. Genetic Algorithms are easy to apply to a wide range of
problems, from optimization problems like the traveling
salesperson problem, to inductive concept learning, scheduling,
and layout problems. The results can be very good on some
problems, and rather poor on others. If only mutation is used, the
algorithm is very slow. Crossover makes the algorithm
significantly faster. The divergence between two image signature
is defined as a weighted sum of the divergences between the
coefficients distribution in the corresponding subbands of two
image. The kullback- Leibler divergence was used to estimate the
divergence between two wavelet coefficient distribution.The aim
of the CBIR is to retrieve, from a database, images that are
similar to an image placed as a query art in content-based image
retrieval (CBIR) a technique for retrieving image on the basis of
automatically derived features texture.

2. MULTIRESOLUTION ANALYSIS

Short term Fourier transform a fixed time-frequency resolution is
used. By using an approach called multiresolution analysis
(MRA) it is possible to analyze a signal at different frequencies
with different resolutions [4].

3. LIFTING SCHEME

he lifting scheme was developed in 1996, by Sweldens its
satisfy all the desired properties of wavelets by reducing the
problem to a set of simple relations between the wavelet and
scaling filter coefficients, namely the lifting scheme. The lifting
scheme we are called as the second generation wavelet. Is to use
lifting instead of convolution, in order to further reduce the
memory requirements of the transform. Wavelet algorithms are
recursive [5].
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The output of one step of the algorithm becomes the input for the
next step . The initial input data set consists of 2" elements. Each
successive step operates on 2™ elements, were i = 1 ... n-1.
Lifting scheme are divided into three part 1) split step 2) predict
wavelet 3) update step

3.1. Predict Wavelets.

lifting scheme wavelets the predict wavelet transform starts with
a split step, which divides the data set into odd and even
elements. The predict step uses a function that approximates the
data set. The difference between the approximation and the actual
data replaces the odd elements of the data set. The even elements
are left unchanged and become the input for the next step in the
transform. The predict step, where the odd value is "predicted”
from the even value is described by the equation

0ddj+1_i = Oddj_i - P( even;; )

The inverse predict transform adds the prediction value to the odd
element (reversing the prediction step of the forward transform).
In the inverse transform the predict step is followed by a merge
step which interleaves the odd and even elements back into a
single data stream.

3.2 Update step.

The update step replaces the even elements with an average. This
results in a smoother input for the next step of the next step of the
wavelet transform. The odd elements also represent an
approximation of the original data set, which allows filters to be
constructed.
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Figure 1: Lifting scheme forward wavelet transform

The update phase follows the predict phase. The original value of
the odd elements has been overwritten by the difference between
the odd element and its even "predictor”. So in calculating an
average the update phase must operate on the differences that are
stored in the odd elements:even;,,; = even;; + U( 0dd;.1,; )

4. QUINCUNX GRIDS AND LIFTING
SCHEME

Quincunx grids let us consider an image as a two-dimensional
signal. We subdivide the lattice on which the signal has been
defined into two sets on quincunx grids as indicated in Figure 2
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Figure 2: A rectangular grid composed of two quincunx
grids.

This division is also called “checkerboard” or ”red-black”

division [6]. We consider a n-dimensional signal S; € S(S;) asa

function SJ- 3SJ- —> R whereS z",n e N. Wwe transform
sj—1 into a coarser, approximating, signal sj—1 and a detail signal
dj-1  such thatSH gsj

(down  sampling)  and

S;=5;,UD;;S; "D, , = D(splitting). The lifting

scheme can be described by the following algorithm:

Decomposition

Si, T Sj 1 Sj s

d;  =s; 4 D, .;

d; =d,; , — P(s; ,) (Subtract
prediction)

s, ,=5; ,+0Ud; ) (Update)

Where, p — S(S;,.) —>S(D; y)

U =S(D;,) —>S(S;.,)

And ¥ Sy denotes down sampling S(S;) — S(S; ;).

Reconstruction

S; . =5s;,—-U,;,);

J
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=d; ; +P(s;_1);

i— - i

_ j i
s;=s;, Ts'+d, , Ts/;

where T s/ denotes up sampling S(5;4,) —S(S))

The rectangular grid is split into two quincunx grid as in figure
14 .the pixel on the red spots (0) are used to predict the sample on
the b.® k spot( ), while updating of the red spots is performed
by using the detailed data on the black spots. The second order
prediction and update filters are given by

(px)(0, J) =[X( =1 ))+x(0, j=D+x(+L ))+x(1, j+D]/4imod 2 # jmodginction method is

Crossover
Mutation
Until stopping criteria

Hence, in the first step a population having P individuals is
generated by pseudo random generators whose individuals
represent a feasible solution. This is a representation of solution
vector in a solution space and is called initial solution. This
ensures the search to be robust and unbiased, as it starts from
wide range of points in the solution space. In the next step,
individual members of the population are evaluated to find the
objective function value. In this step, the exterior penalty
utilized to transform a constrained
optimization problem to an unconstrained one. This is
exclusively problem specific. In the third step, the objective

G, J) =[x =1 J)+x(@i, j-1)+x(i+1, j)+x(, j+1)]/8,imod 2 jmodginction is mapped into a fitness function that computes a fitness

Neville filter and the lifting scheme in general a prediction filter
P for the quincunx grid can be written as.

value for each member of the

population.

6. KULLBACK-LEIBLER DIVERGENCE

(PX)(i, j) = Zaﬁ(n, m)x(i+n, j+m),imod2= jmod 2,

(n,m)esN

5. GENETIC ALGORITHEM

Genetic Algorithms are a family of computational models
inspired by evolution. These algorithms encode a potential
solution to a specific problem on a simple chromosome-like data
structure and apply recombination operators to these structures as
to preserve critical information [7] . Genetic algorithms are often
viewed as function optimizer, although the ranges of problems to
which genetic algorithms have been applied are quite broad.
Basic Principle

The working principle of a canonical GA is illustrated in below
The major steps involved are the generation of a population of
solutions, finding the objective function and fitness function and
the application of genetic operators. These aspects are described
briefly below.

Genetic Algorithm
Formulate initial population
Randomly initialize population
Repeat
Evaluate objective function
Find fitness function
Apply genetic operators

Reproduction

In probability theory and information theory, the Kullback—
Leibler divergence (also information divergence, information
gain, relative entropy) is a non-symmetric measure of the
difference between two probability distributions P and Q [8]. For
probability distributions P and Q of a discrete random variable
their K-L divergence is defined to be

i P (i)
D, (P|| Q) = P(i)log —=2
< (P 1 Q) Z () log 553

The K-L divergence is only defined if P and Q both sum to 1 and
if Q (i) > 0 for any i such that P (i) > 0 . For distributions P and Q
of a continuous random variable, KL-divergence is defined to be
the integral.

I P ()
D (PIIQ)= [ p()log 563 <

Where p and g denote the densities of P and Q.

7. RETRIEVAL RATE

eature Vector of quary-Feat.vectorof database
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8. CONTENT-BASED IMAGE RETRIEVAL

In recent years, content-based image retrieval (CBIR) is central
re-search field required for quickly searching on large image
database .Traditional retrieval of images by manually assigned
keyword is definitely not CBIR, as the term is generally
understood even if the keywords describe image content.
However, there are two disadvantages in this approach. The first
is that if an image collection in database is very huge, the time
that a person has to spend by assigning keywords to each image
is excessive. The second is more serious which disadvantage is a
subjectivity of human perception. Sets of keywords of image
content that are described by different people cannot be similar.
In order to overcome the mentioned shortcoming of the text
based retrieval systems, content based image retrieval systems
use the keywords substituted by own visual content such as color,
texture and shape . These systems are based on different
techniques describing visual content of images from an image
database . During the retrieving images based on content, the
system matches visual content of an image with content of each
image in the database and select a subset of the image database
whose visual contents are most similar with this image [9].
Current content based image retrieval techniques are divided into
three categories: color, texture and shape.

9. RESULT

All the coding have been implemented in MATLAB.The
proposed method was subjected to various experiments in order
to check its accuracy and feasibility. Adaptive Nonseparable
Wavelet Transform via Lifting And its Application to CBIR we
are implemented comparison between Nonseparable & Separable

Read image

Read Image

Figure 4: Apply the method Separable
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Figure 5: comparisons of retrieval rate

Using Nonseparable: 15907.3585
Using Separable: 537.954
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Figure 6: Graph Precision Vs Recall

10. CONCLUSION

The Paper entitled “ADAPTIVE NONSEPARABLE WAVELET
TRANSFORM VIA LIFTING AND ITS APPLICATION TO
CONTENT-BASED IMAGE RETRIEVAL” has been developed
satisfies all proposed requirements. The system is highly scalable
and user friendly. Almost all the system objectives have been
met. The system has been tested under all criteria. All phases of
development were conceived using methodologies. Existing
System contains a system of searching Image from database
using its texture and shape and therefore the entire database get
scanned and the process is time consuming. It doesn’t consider
the filter bank method to any specific problem and don’t have
lifting scheme for identifying best weights. In Proposed system
some of the drawbacks of existing system removed. The
proposed method we adapt multidimensional wavelet filter bank.
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It allows the design of filter bank with a desired number of
degree of freedom. We are comparison between nonseparable
and separable hence using nonseaprable we get the good retrieval
result compare to the separable. The adaptive nonseparable
wavelet transform via lifting and its application to CBIR it can be
used in software applications which are related Image mapping
techniques and reliable. The maximum features can be extracted
using nonseparable. The Software executes successfully by
fulfilling the objectives of the project. Further extensions to this
system can be made required with minor modifications.
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