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Abstract – Wavelet filter bank, based on the lifting scheme
framework. The lifting scheme there are two linear filters
denoted Adapt a multidimensional P (prediction) and U
(update) are defined as Neville filters of order N and Ñ,
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 schemes 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.
We used 260 image databases. There are 5 classes. 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 – CBIR, Lifting Scheme, Multiresolution
Analysis, Wavelet Transform.

I. INTRODUCTION

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 [1]. The wavelet transform is used in so
many applications for flexibility.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 scheme algorithms have the advantage that they do
not require temporary arrays in the calculations steps and
have less computation [2]. The designing of lifting scheme
filter F all the design degree of freedom ( nF degrees) are
used are used to make first nF moments of wavelet
vanish. Method of adaptive we use additional degree of
freedom to build a more complex Neville filter [3]. Lifting
scheme on quincunx grids (LISQ) performs the wavelet
decomposition of a 2Dsignal (image) and corresponding
reconstruction. The dimensions of the grid on which the

image is defined need not be dyadic. 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. 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.

We propose to apply novel wavelet adaptation method
to CBIR. 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 images on the basis of
automatically-derived features such as color, texture and
shape. The proposed methods apply in the project texture
features to retrieve the image.

II. METHODOLOGY

2.1 Adaptive Nonseparable Wavelet Transform via
Lifting and its Application to Content-Based Image
Retrieval the Architecture:

Fig.1. Architecture Adaptive Nonseparable Wavelet
Transform Via Lifting And its Application To CBIR.

2.1.1. Optimization Module:
In this Module a query Image is fired on the application

and Output Images are displayed which are following
Non-Separable Lifting Schemes for particular weights.
These Weights are defined using wavelet transformation
algorithm.
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2. 1.2 Signature Module:
This Module is basically obtained by inner and outer

algorithms where weights of image in particular bands are
calculated and using that weight and filter Images are
obtained. Inner generic algorithm gives finds weights
using lifting scheme and outer generic algorithm gives
wavelet filter bank using multiresolution analysis.
2.1.3. Output Display Module:

Images are then displayed using the CBIR technique this
technique is generally taken with the similarities of the
system using its texture.
2.2 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.
The wavelet analysis calculates the correlation between
the signal under consideration and a wavelet function (t).
The similarity between the signal and the analyzing
wavelet function is computed separately for different time
intervals, resulting in a two dimensional representation.
The analyzing wavelet function (t) is also referred to as the
mother wavelet. The higher dimensions )2( d the

refinement relations involve down sampling by a dilation
matrix )( ZmD d denoted, )(M where d ZD denotes the set

of d -by- d matrices: ddd ZttZDZ ,.  . Equations are
generalize as follows:
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2.3 Lifting scheme
The 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[4]. 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. The output of one step of the algorithm becomes
the input for the next step . The initial input data set
consists of 2n elements. Each successive step operates on
2n-i elements, where i = 1 ... n-1. Lifting scheme are
divided into three part 1) split step 2) predict wavelet 3)
update step
2.3.1Split step

Divide the input data into odd and even elements. In a
finite data set the odd elements are moved to the second
half of the array, leaving the even elements in the first
half.
2.3.2 Predict Wavelets

One way to view the predict step is through the lens of
data compression. If our objective is to compress a set of
data and the odd elements can be absolutely predicted
from the even elements using the equation odd=even*2;
the odd elements can be replaced by zero. If we apply a

compression algorithm like run length encoding the odd
elements will be reduced to a count and zero, compressing
the original data set by almost 50%. If the data set consists
of points on a line, then it can be reduced to something
close to a single element and the length of the data set. In
most cases the data set is more complex and it cannot be
entirely represented by a starting condition, a length and
an equation. However, a more compact representation
might be arrived at by approximating the data in a local
region using a function. The predict stage replaces an odd
element with the difference between the odd element a
function calculated from the even elements. The simplest
example of such a predict stage takes a single even
element as its argument to calculate the predicted value of
the odd element:
oddj+1,i=oddj,i-P(evenj,k)

Here the function P() is the predict function. Wavelet
algorithms are recursive, so the recursive step j generates
data for the next recursive step j+1. The subscript iindexes
the odd part of the array. The subscript k indexes the even
part of the array. One of the simplest predict functions is
simply
oddj+1,i=evenj,k

If the split step had not divided the odd and even
elements, the predict step predicts that the odd value is
equal to its even predecessor.
ai+1=ai;

The predict step replaces the odd elements with the
difference between the actual odd value and the predicted
value:
oddj+1,i=oddj,i-evenj,k

Fig.2. Odd elements can be replaced by zero

Fig.3. Lifting scheme forward wavelets transform

If the data shows a trend (in the language of statistics the
data shows autocorrelation), then the odd element can be
predicted from the even element, to some degree. As a
result, the difference between the odd element and its
predictor (the even element) will be smaller than the odd
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element itself. Smaller values can be represented in fewer
bits, so some level of compression can be achieved. The
process of "predicting" the odd elements from the even
elements is recursive, as long as the number of data
elements is a power of two. After the first pass, the odd
(upper) half of the array will contain the differences
between the prediction and the original odd element
values. The next recursive pass divides the lower half of
the array into odd and even halves. The difference
between the prediction and the odd element value is stored
in the new odd half. The recursive passes continue until
the last step where a single odd element is predicted from
a single even element. This is shown in “Fig.a”the odd
elements can be replaced by zero. If we apply a
compression algorithm like run length encoding the odd
elements will be reduced to a count and zero, compressing
the original data set by almost 50%. If the data set consists
of points on a line, then it can be reduced to something
close to a single element and the length of the data set. In
most cases the data set is more complex and it cannot be
entirely represented by a starting condition, a length and
an equation. However, a more compact representation
might be arrived at by approximating the data in a local
region using a function. The predict stage replaces an odd
element with the difference between the odd element a
function calculated from the even elements. The simplest
example of such a predict stage [5] takes a single even
element as its argument to calculate the predicted value of
the odd element:
2.3.3 Update step

The update step replaces the even elements with an
average. This result in a smoother input for the next step
of the next step of the wavelet transforms. The odd
elements also represent an approximation of the original
data set, which allows filters to be constructed. 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. 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:
evenj+1,i = evenj,i + U( oddj+1,i )
2.4 Quincunx grid

Quincunx grids let us consider an image as a two-
dimensional signal. We subdivide the latticeon which the
signal has been defined into two sets on quincunx grids as
indicated in “Fig.4”.

This division is also called “checkerboard” or ”red-
black” division [9]. We consider a n-dimensional signal

)( jj sss  as a function Rss jj : where ., Nnzs n 

We transform sj−1 into a coarser, approximating, signal
sj−1 and a detail signal dj−1 such that jj ss 1 (down

sampling) and   11,11 jjjjj DSDSS (splitting).

The lifting scheme can be described by the following
algorithm:

2.4.1 Decomposition
;:s 11j 

 jj ss (3)

;:d 11j 
 jj Ds (4)

)(:d 111j 
 jj sPd (Subtract prediction) (5)

)(:s 111j 
 jj dUs (Update) (6)

Fig.4. Rectangular grid composed of two quincunx grids.
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2.4.2 Reconstruction
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Where js denotes up sampling )()( 1 jj SSSS 

The rectangular grid is split into two quincunx grid as in
the pixel on the red spots (0) are used to predict the sample
on the black 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

,4/)]1,(),1()1,(),1([),)((  jixjixjixjixjipx

,2mod2mod ji  (10)
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Neville filter and the lifting scheme in general a
prediction filter P for the quincunx grid can be written as
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2.5 Content Based Image Retrival
2.5.1 Content-Based Image Retrieval (CBIR)

CBIR is a very active research topic in all the fields
where images carry relevant information, particularly in
medicine, where imaging is present for diagnosis, therapy
or education. The principle of CBIR is to use images as
queries to access relevant information in databases.
Precisely, the goal is to retrieve similar images from these
databases. The central point of CBIR is to define a
similarity measure between images. In that purpose,
relevant features from both the query image and images
stored in the database are extracted. Typically, features
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characterizing shapes, edges in particular, color, or texture,
are extracted. Then, the distances between feature vectors
(also referred to as image signatures) are computed, and
images minimizing the distance to the query are retrieved.
Relevance feedback is sometimes applied, in order to
enhance the semantic meaningfulness of retrieved images.
Recently, CBIR has been extended to the retrieval of
multimodal documents, such as image series with
metadata or video with sound and text.

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 [11]. 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. Current content based image
retrieval techniques are divided into three categories:
color, texture and shape. Shape information of images is
used for special image retrieval systems. Color and texture
based retrieval techniques are used for universal and quite
automatic systems.
2.5.2 Face Database (FD)

The database consists of 400 images: ten photographs of
40 distinct subjects1. For some of them, the images were
taken at different times, with different lightings, facial
expressions (open / closed eyes, smiling / not smiling) and
facial details (glasses / no glasses). All the images were
taken against a dark homogeneous background with the
subjects in an upright, frontal position. Images have a
definition of 92 pixels/row for 112 rows/image. “Fig.5”
shows the 7 face images of a subject. We consider that
images belong to the same class if and only if they
represent the same subject

Fig.5. Image sequence of the same person’s face

III. RESULT

All the coding have been implemented in MATLAB.
The 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.

Fig.6. A GUI of Adaptive Nonseparable Wavelet

Fig.7. Retrieval result based on separable Transform via
Lifting and its Application to CBIR
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Fig.9. Retrieval result based on Nonseparable
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Fig.11. Retrieval rate Nonseparable & separable

IV. DISCUSSION

In this project a novel method to adapt a
multidimensional wavelet filter bank to any specific
problem. The proposed method is based on the non-
separable lifting scheme framework. It allows the design
of filter banks with a desired number of degrees of

freedom, while controlling the regularity of the primal and
dual wavelets. The regularity of the wavelets is controlled
by setting the number of low order moments that should
vanish. The support of the wavelet functions is closely
related to the sum of the number of degrees of freedom for
adaptation and of the number of vanishing moments. The
complexity of the system calibration (related to the
number of degrees of freedom) and of the wavelet
transform (related to the filters support) can thus be
controlled independently. We use the genetic algorithm;
Genetic Algorithms are easy to apply to optimization
problems & number of degree of freedom. The proposed
method is applied to content-based image retrieval
(CBIR): an image signature is derived from an adapted
non-separable wavelet transform, using quincunx lattices.
The performances of the adapted wavelet filter bank over
the non-adapted wavelet filter bank are higher for every
database. The system is compared to a similar CBIR
system, but using an adapted nonseparable wavelet
transform. The performances of the non-separable wavelet
based system are notably higher.

In future studies on CBIR, we intend to apply the
proposed wavelet adaptation scheme to signals of higher
dimensions, such as CT scans, MRI, temporal MRI, etc.
Also, the ability to adapt the wavelet, while maintaining a
desired amount of zero moments, makes our framework
potentially interesting for combined compression and
retrieval. Development of new data fusion algorithms to
support text-based and content-based retrieval combining
information of different heterogeneous formats; this
potential shall be explored in future works.

V. CONCLUSION

The system is compared to a similar CBIR system, but
using a separable wavelet transform. The performance of
adaptive nonseparable wavelet based system is notable
higher on database.

The nonseparable method ‘db’ wavelet more relevant
image can be retrieved as compare to the ‘haar’ wavelet.

The separable method haar wavelet has better resolution
for smoothly changing time series, fast & conceptually
simple.

We have used genetic algorithm Nonseparable method
its general purpose optimization algorithm. Means more
degree of freedom in Nonseparable method.

The performance of adapted wavelet filter bank over the
nonadapted wavelet filter bank is higher for database.

The retrieval rate nonseparable transform is higher as
compare to the separable transform.

The disadvantage of the method is required computation
time is more.
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