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Abstract

Image Processing is any form of signal processing for which the input is an image or video frame; the output of
image processing is set of parameters related to the image. The goal of our research presents a new wavelet
based image denoising method to be compared with curvelet denoising and contourlet denoising. The Multi
resoulution Analysis (MRA) transformation is implemented using the three transforms, Wavelet Curvelet and
Contourlet. The wavelet transformation algorithm is implemented to compresses the essential information in a
signal into few, large coefficients with in time and frequency transformation.

Index Terms- Multi Resolution Analysis, Fourier Transform, Gaussian Scale Mixture.

I. INTRODUCTION:

Wavelets are widely employed in signal and
image processing for the past twenty years. A
wavelet may be a mathematical relation helpful in
digital signal processing and compression . The use
of wavelets for these functions may be a recent
development, though the speculation isn't new. The
principles are just like fourier analysis, that was
initially developed within the early part of the
nineteenth century.In signal processing , wavelets
create a attainable to recover weak signals from noise
. This has proved particularly within the process of
X-ray and magnetic-resonance pictures in medical
applications. Image processed during this approach
are often "cleaned up" while not blurring or muddling
details.Wavelet compression works by analyzing a
picture and changing it into a group of mathematical
expressions that may be decoded by the receiver. A
wavelet-compressed image file is usually given a
reputation suffix of "WIF." Either your browser
should support these files or it wil need a plug-in
program to browse the files.

Il. Wavelet Transform and Multi-scale
Analysis:

One of the basic issues in signal processing
is to seek out an appropriate illustration of the
information which will facilitate an analysis
procedure. A method to realize this goal is to use
transformation, or decomposition of the signal on a
group of basis functions before processed within the
transform domain. Transform theory has a key role
in image processing for variety of years, and it

continues to be a subject of interest in theoretical
additionally as applied to this field. Image transforms
used in several image processing fields, together
with image restoration, encoding and description.

———

(a) discrete
sampling

(b) Fourier
transform

(c) windowed
Fourier transform

(d) wavelet
transform

I11. Continuous Wavelet Transform :
The continuous wave rework could be a
two-dimensional illustration. this means the existence
of redundancy which will be reduced and even
removed by sub-sampling the dimensions parameter
and translation parameter.

IVV. Multi-scale Representations:

Wavelet transforms are a part of a general
framework of multi-scale analysis. Varied multi-scale
representations are derived from the spatial-
frequency framework , several of that introduced to
produce additional flexibility for the spatial-
frequency property or higher adaptation to universe
applications.  Unlike deuce wavelet transform,
moving wavelet transformation packet decompose
the low frequency element ,also because ,the high
frequency element in each sub-bands.
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V. RELATED WORK:

The purpose of this methodology is to
summarize the usefulness of wavelets in various
problems of medical imaging. Wavelet Transform is
one of a best tool for us to determine where the low
frequency area and high frequency area.After the
compression techniques we neglect the weak signal at
the same way of edge detection.

VI. WAVELET DECOMPOSITION:

Originally known as most advantageous Sub
band Tree Structuring (SB-TS) also called Wavelet
Packet Decomposition (WPD) (sometimes known as
just Wavelet Packets or Subband Tree) is a wavelet
transform where the discrete-time (sampled) signal is
approved through more filters than the discrete
wavelet transform (DWT).

For n levels of decomposition the WPD
produces 2n different sets of coefficients (or nodes)
as opposed to (3n + 1) sets for the DWT. However,
due to the downsampling process the overall number
of coefficients is still the same and there is no
redundancy.

Downsampling and Upsampling of the Wavelet Co-
efficients

Discrete  wavelet  transform  theory
(continuous within the variable(s)) associate
approximation to remodel sampled signals. In
addition, the separate sub band transform theory
provides an ideal illustration of separate signals.

VIlI. WAVELET TRANSFORM:

A filter bank structure which will deal
effectively with piecewise pictures with contours.
The resulting image enlargement may be a directional
multi resolution analysis framework composed by
contour segments, and therefore is called contourlet.
In this wavelet transform easily identifying some
time and frequency domain and noisy signal.

| Wavelet

Wavelets generalize the Fourier
transform by using a basis that represents both
location and spatial frequency. For 2D or 3D signals,
directional wavelet transforms go further, by using
basis functions that are also localized in orientation.
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(a)
Wavelet translation in spatial domain

VIII. Selection of Threshold Value:

Given the fundamental framework of de-
noising persecution wave thresholding as mentioned
within the previous sections, it clear that the edge
level parameter T plays a vital role. Values too small
cannot effectively get obviate noise part, whereas
values overlarge can eliminate helpful signal
elements.

Proposed System:

curvelet transformation was implemented.
Being the extention of wave, it did form a spectacular
performance in image denoising and also the result
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shows that it performs a better in image denoising .
The tranditional strategies for image denoising are
“frequency filtering” and “frequency smoothing”.
Those 2 strategies have a similar disadvantage that
the process can lose uncountable image information.
Once applying the second wave transform to a image,
several constant was required the edges. If we tend
to reconstruct the sting of image, it take uncountable
memory. however the curvelet transform overcome
this disadvantage that it takes few nonzero
coefficients to explain the sting,

Curvelet Transform

This shows why it is better than wavelet as
image denoising. We can find that the performance of
the curvelet transform reach is very good. With the
help of image denoising, it is able to identify detail
information of the SAR image. This technology is
powerful and useful. So using this method for
maintain image quality of denoising method.

IX. EXPERIMENTAL RESULT:

The original image is regenerate to the gray
scale so random noise is applied. Finally, SNR price
is calculated using totally different threshold values
for the wavelet transform. This approach is mostly
easy and effective.

(SN = 10.35 4B), (Threshold = 1)

(SNR = 18.72 4B}, (Treshold = 3) (SNR = 19.10 68), (Thveshold = 4)

(SNR = 18.38 4B), (Treshold = 5)

Qb

The process for the duration of this
algorithms is carried  within the transformation
domain. During this approach, the distinct wavelet

transform (DWT) of an indication is calculated .
During this case, the coefficients are smaller than a
definite value are removed. Then the resultant
coefficients will reconstruct the signal. With this
technique, it's doable to obtain noise with very little
loss of details. If an indication has its energy targeted
in a very tiny range of wavelet coefficients, its
constant values are comparatively enormous
compared to the noise that has its energy adjoin an
outsized range of coefficients. The subsequent figures
shows the result of the wavelet transformation with
Thresholds 1-5.

X. Threshold For wavelet noise removal:

A graph showing the Average threshold Vs

Signal to Noise Ratio (SNR) was drawn and found
that a threshold values threshold = 3 is optimum. The

table used for the plot is also listed here.

T'hreshold Vs SNR
16

15

4

3

2

Signal to Noise Ratio (SNR in DB)

"

¢
0 15 2 5 3 s 4 45 5
Threshold for Wavelet Noise Removal
image No Noise SNR for Threshold =
DB 1 2 3 a4 5
1 9.53 10.09 12.22 13.31 12.73 11.96
2 9.55 10.23 13.08 15.25 14.53 14.17
3 9.55 10.10 12.24 13.43 12.89 12.15
4 9.53 10.18 12.89 14.84 14.42 13.65
5 9.57 10.13 12.28 13.38 12.75 11.98
6 9.56 10.25 13.12 15.09 14.43 13.56
7 9.55 10.29 13.71 17.20 17.33 16.60
8 9.54 10.27 13.64 16.71 16.40 15.45
9 9.55 10.04 11.50 12.98 12.68 12.09

Threshold Vs SNR

In this project, several issues were addressed
to improve image denoising using prior models for
spatial clustering. A new model was introduced to
preserve image details better. A joint significance
measure, which combines coefficients magnitudes
and their evolution through scales was introduced.
For the resulting, joint conditional model a simple
practical realization was proposed and motivated.
The advantage of the joint conditional model in terms
of noise suppression performance was demonstrated
on different images and for different amounts of
noise. Some aspects that were analyzed in this paper
may be useful for other denoising schemes as well:
the realistic conditional densities of interscale ratios
obtained via simulations and objective criteria for
evaluating noise suppression performance of different
significance measures.
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The proposed work is to compare the

removal of different noises at different scales using
Wavelet, Contourlet and Curvelet Transforms.
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