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ABSTRACT
This paper describes the noise reduction technique of
Synthetic Aperture Radar(SAR) imaging and comparing
with various modified filtration approaches. This evolved
technique results in reducing the Speckle noise in the SAR
images which affects the image to lose information and
blurring. Here 10 sample SAR images were simulated to
observe the outcomes and tabulated the performance
parameters, graphical analysis of different techniques on
performance parameters can also be found. This proposing
method showcases the best outcome in Entropy and PSNR
values and almost equivalent in all other parameters.
Proposing approach is comprised of the following
techniques

the image to normal condition. The representation of the
speckle noise b(x, y) is given in equation 1 for input image
representing by a(x, y).

Here E(a) representing random function for the size of the
input image(an(x, y)) is completely depending on the
theorem 1.
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1. INTRODUCTION
Synthetic Aperture RADAR images have an inherited
presence of SPECKLE noise, this is causing by using
hardware or by radiation of other sources respectively. The
effect of speckle noise in images is as follows the random
displacement of conspicuously bright or dark from
Atlantis Scientific Inc [1& 4]. For the purpose of noise
reduction earlier various techniques were proposed some
of them are Lee, Frost, refined map and map.
The multiplicative or speckle noise destructs the image,
based on environmental conditions. To apply this noise a
noise estimator ‘Variance’ represented by , is
considering with a representing values of 0.2, 0.5, 0.7 and
1. These values were approximated and only helps in
resulting the simulations and values can be changed but
the approximation crosses the limit it will results more
noise in the image and there is no probability of retrieving
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To reduce inter-pixel association and AWGN noise which
was assumed by the author as a multiplicative noise,
SUBSPACE technique used as a tool. But in this case,
pre-processing stage the SAR noised image is undergone
to Cholesky factorization approach for improving the
intensity of the image. But the drawback of the system in
this approach only can highlight the edges and there will
be no improvement found in PSNR, MSE parametric
values. For edge enhancement, we can access this method
proposed by NorashikinYahya, Nidal S. Kamel and
AsmirSaeed Malik 2014 [2].
Konstantin Dragmiretskiy and Dominique Zosso
proposing algorithm reduces the complex calculation part
of EMD and attains band limited Intrinsic Mode function.
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This provides the mathematical proof of reducing noise
and is considering as our main technique [3].
Previously discretization is carried out by using fft & dct
& dwt. The dating analysis is carried out by time vary
amplitude at an instantaneous frequency(W1).
Discretization helps in translating data from continuous
time domain to samples from which is discontinuous in
the time period.For this process, an optimal analytical
solution is required for a length of N-expansion.This made
possible by exponentially convergent and is considered as
O (1/NN). This helps in minimizing the memory and also
reduces the error of discretization during change of
representation [7,8]
Here the discretization is called out by the spatial domain
parameters.
Hy, Hx →resolution of the image
X, y → changes of grid values.
This results in the 2D mesh plot and helps in
discretization i.e, converting spatial domain values to the
frequency domain. As an example H x → f x (i.e,fx=1/Hx)
and vice versa frequency domain conversion based on
discretization is carried out byFrequency x = x-0.5-f x &
Frequency y = y-0.5-f y
Here a discretization sample 0.5 for change in values is
considered.
Now converting the discretization data into conventional
linear frequency data using Fourier shift process by wiener
filtering this leads to limit the decompositions mocks of
data. A Heterodyne demodulation is caused by [8]

2. LITERATURE REVIEW
The attempts to undertake the study of three types of noise
such as Salt and Pepper (SPN), Random variation
Impulse Noise (RVIN), Speckle (SPKN). Different noise
densities have been removed between 10% to 60% by
using five types of filters as Mean Filter (MF), Adaptive
Wiener Filter (AWF), Gaussian Filter (GF), Standard
Median Filter (SMF) and Adaptive Median Filter (AMF).
The same is applied to the Saturn remote sensing image
and they are compared with one another. The comparative
study is conducted with the help of Mean Square Errors
(MSE) and Peak Signal to Noise Ratio (PSNR). So as to
choose the base method for removal of noise from the
remote sensing image. Digital image processing is the
most important technique used in remote sensing. It has
helped in the access to technical data in digital and multiwavelength, services of computers in terms of speed of
processing the data and the possibilities of big storage[2].
Adaptive Wiener Filter (AWF) changes its behavior based
on the statistical characteristics of the image inside the
filter window. Adaptive filter performance is usually
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superior to non-adaptive counterparts. But the improved
performance is at the cost of added filter complexity.
Mean and variance is two important statistical measures
using which adaptive filters can be designed [2].
In medical image processing, image de-noising has
become an essential exercise all through the diagnose. The
medical image is usually corrupted by noise in its
acquisition & transmission. Speckle noise is a random
interference pattern formed by coherent radiation in a
medium containing many sub-resolution scatterers.
Speckle has a negative impact on ultrasound images as the
texture does not reflect the local echogenicity of the
scatterers. In this paper, M-band discrete wavelet
transform (MDWT) and Wiener filter for speckle noise
suppression of ultrasound images are used. Assuming
multiplicative model for speckle noise, by applying a
logarithmic transform to noisy observation multiplicative
noise is converted to additive one. Further speckle noise is
reduced by taking the M-band wavelet transform of logtransformed observation and employing an adaptive
thresholding technique. In order to improve the
performance of this denoising approach, a preprocessing
stage which exploits Wiener filtering is proposed.
Through this stage log transformed observation is
separated into two images, each of which is then denoised
individually in M-band wavelet transform domain. This
procedure is also used for Gaussian noise and salt &
pepper noise [3].
Noise is the result of errors in the image acquisition
process that results in pixel values that do not reflect the
true intensities of the real scene. Noise reduction is the
process of removing noise from a signal. Noise reduction
techniques are conceptually very similar regardless of the
signal being processed, however, a priori knowledge of the
characteristics of an expected signal can mean the
implementations of these techniques vary greatly
depending on the type of signal. The image captured by
the sensor undergoes filtering by different smoothing
filters and the resultant images. All recording devices,
both analog, and digital have traits which make them
susceptible to noise. The fundamental problem of image
processing is to reduce noise from a digital color image.
The two most commonly occurring types of noise are i)
Impulse noise, ii) Additive noise (e.g. Gaussian noise) and
iii) Multiplicative noise (e.g. Speckle noise). Images are
often degraded by noises. Noise can occur during image
capture, transmission, etc. Noise removal is an important
task in image processing. In general, the results of the
noise removal have a strong influence on the quality of the
image processing technique. Several techniques for noise
removal are well established in color image processing.
The nature of the noise removal problem depends on the
type of the noise corrupting the image. In the field of
image noise reduction, several linear and non-linear
Page 53

International Journal of Emerging Trends & Technology in Computer Science (IJETTCS)
Web Site: www.ijettcs.org Email: editor@ijettcs.org
Volume 5, Issue 6, November - December 2016
filtering methods have been proposed. Linear filters are
not able to effectively eliminate impulse noise as they have
a tendency to blur the edges of an image. On the other
hand, non-linear filters are suited for dealing with impulse
noise. Several nonlinear filters based on Classical and
fuzzy techniques have emerged in the past few years. For
example, most classical filters that remove simultaneously
blur the edges, while fuzzy filters have the ability to
combine edge preservation and smoothing. Compared to
other non-linear techniques, fuzzy filters are able to
represent knowledge in a comprehensible way[4].
Almost every system or signal that scientists and
engineers deal with can be viewed in several different
ways. They can exist as a function of space, defined by
physical parameters like length, width, height, color
intensity, and others. They can exist as a function of time,
defined by changes in any measurable characteristic. They
can also exist as a function of frequency, defined by the
composition of periodicities that make up light, sound,
space, or any other dynamic system or signal.
Furthermore, since analysis techniques differ depending
on which domain the signal is being analyzed in, spatial
and temporal signals can be converted into the frequency
domain, or vice-versa, for mathematical convenience or
more effective data acquisition. Fourier and Laplace's
transforms are the functions used for the conversion
between these domains. Frequency domain analysis is
performed by considering the individual frequency
components of the full range of frequencies that one such
signal is comprised of. A useful application for this
method is in considering problems like motion blur in
images. Since devices such as cameras don’t capture an
image in an instant, but rather over an exposure time,
rapid movements cause the acquired image to have blur
that represents one object occupying multiple positions
over this exposure time. In a blurred image, edges appear
vague and washed out meaning that over those areas their
frequency components will be similar. Ideally, the edges
would be sharp and that would be reflected by a
significant frequency difference along those edges. The
overall approach consisted of taking an image, converting
it into its spatial frequencies, developing a point spread
function (PSF) to filter the image with, and then
converting the filtered result back into the spatial domain
to see if blur was removed. This was performed in several
steps, each of which built from having a greater
understanding of the one preceding it. The first step was
taking a normal (i.e. not blurred) image, creating a known
blurring PSF, and then filtering the image so as to add
blur to it. The next step was removing this blur by various
methods, but with the information about the PSF that was
used to create the blur. After that, de-blurring was
performed without knowing anything about nature of the
blurring PSF, except for its size. Finally, an algorithm was
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developed for removing blur from an already blurry image
with no information regarding the blurring PSF[5].

3. METHODOLOGY
The inverse filtering is a restoration technique for
deconvolution, i.e. when the image is blurred by a known
low-pass filter, it is possible to recover the image by
inverse filtering or generalized inverse filtering. However,
inverse filtering is very sensitive to additive noise. The
approach of reducing one degradation at a time allows us
to develop a restoration algorithm for each type of
degradation and simply combine them. The Wiener
filtering executes an optimal tradeoff between inverse
filtering and noise smoothing. It removes the additive
noise and inverts the blurring simultaneously.
The Wiener filtering is optimal in terms of the mean
square error. In other words, it minimizes the overall
mean square error in the process of inverse filtering and
noise smoothing. The Wiener filtering is a linear
estimation of the original image. The approach is based on
a stochastic framework. The orthogonality principle
implies that the Wiener filter in Fourier domain can be
expressed as follows:

Figure 1 Block Diagram of proposing Scheme.
Proposing technique comprised with Savitzky Golay filter,
ORTHOGONAL WIENER FILTERING, multi-resolution
analysis, direction smoothing filter, Direction dependent
mask were applied on SAR images to reduce
multiplicative noise with an efficient threshold approach.

Figure 2 SAR image with named LIBCONG
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The input images (I(x, y)) were considered from SAR
department with the help of our research guides. The
images considered here are libcong, pentagon. In the
second stage of our approach pre-process is carried here
image is converted into grayscale (GS) by using
luminance preserving (Y). This also can be converted
using gamma luminance coefficient factor and is given by
(1).

For converting fromRGB image
luminance values
were identified and threshold limit will tune the image in
a grayscale image (GS).

Figure 4 Multiplicative noises on Gray Image
To the noised image smoothing operation
TABLE 2 5X5 image patch based differentiate with its
coordinate system.

Image data is represented by using d(i), these values are a
column vector.

Figure 3 Converted Image into gray from RGB

And then jacobian of order 3 was calculated on the images
and smoothing operation is performed as a multiplicative
agent.

Noise generator will generate a visual variation randomly
and increases the color differential with bright values and
low contrasting values. Here speckle noise was used as a
medium of noise generator (N).

An additive noise is observed in equation (2) the noise is
applied on grayscale. But as per the nonlocal problem data
is speckled i.e., multiplicative noise is affecting the image
and represented by equation (3).

Figure 5 Savitzky- Golay filter
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The median is calculated by first sorting all the pixel
values from the surrounding neighborhood into numerical
order and then replacing the pixel being considered with
the middle pixel value. (If the neighborhood under
consideration contains an even number of pixels, the
average of the two middle pixel values is used.)

ISSN 2278-6856

The disadvantage of this implementation is that when the
inverse filter is singular, we have to use the generalized
inverse filtering. People also suggest the power spectrum
of the original image can be estimated based on a model
such as the
model.

TABLE 3 Neighbourhood values

where
are respectively power
spectra of the original image and the additive noise, and
is the blurring filter. It is easy to see that the
Wiener filter has two separate part, an inverse filtering
part and a noise smoothing part. It not only performs the
deconvolution by inverse filtering (highpass filtering) but
also removes the noise with a compression operation
(lowpass filtering).
Implementation
To implement the Wiener filter in practice we have to
estimate the power spectra of the original image and the
additive noise. For white additive noise, the power
spectrum is equal to the variance of the noise. To estimate
the power spectrum of the original image many methods
can be used. A direct estimate is the periodogram estimate
of the power spectrum computed from the observation:

where Y(k,l) is the DFT of the observation. The advantage
of the estimate is that it can be implemented very easily
without worrying about the singularity of the inverse
filtering. Another estimate which leads to a cascade
implementation of the inverse filtering and the noise
smoothing is

which

is

Figure 6 ORTHOGONAL WIENER FILTERING
Up to now smoothed operations were performed on the
Speckle noise images, now the operations were carried on
the multi-resolution analysis. Here SWT decomposition is
carried out in figure 7.

A

B

a

straightforward result of the fact:
The power spectrum
can be
estimated directly from the observation using the
periodogram estimate. This estimate results in a cascade
implementation of inverse filtering and noise smoothing:
C
Figure 7 non-decimated 2-d wavelet transforms
decomposition
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It eliminates unnecessary details. Brute force thresholding
provides thresholding locally. The threshold value to be
considered is specified manually by the user and then
converted to a binary image. The brute force thresholding
eliminates the noise present in the image before
converting the image into black and white pixels.
Accuracy is comparatively more as it eliminates some
background noise. This algorithm produces output in 2
seconds. This method works with variable illumination.
The region of interest is more.
The reconstruction image is showcased below:

Figure 9 Despeckled image from decomposed image.
Input SAR image with noise factor considered from
equation 3
and (x, y) indicates the resolution of the
image. Our work is comprised with noise level
management. Therefore the reduction of speckle noise
from input SAR image a novel algorithm with a hybrid
approach developed. This is a combination of Variable
mode decomposition and curvelet.
Figure 8 Despeckled image from decomposed image.
The BM3-D calculation contains two noteworthy strides.
The first contains change space hard thresholding to
fabricate a generally clean picture for evaluating
measurements, and the second one is having picture
denoising utilizing wiener sifting as a part of the same
change space. In both the cases, comparability between a
gathering of squares will be assessed like in nonlocal
approach.
The extent of the gathered gathering will create diverse
reactions. A blend of change space and spatial area picture
denoising calculations is introduced in BM3D calculation
[13].
The choice of these thresholding levels fluctuates the
nature of yield pictures and the choice of sub-band in
change area assumes a noteworthy part in denoising the
picture.

In curvelet, transformation image is representing by
rotation and translation equations specifically denoted by
this represents curvelet family for decomposition, j is
the scale value for decomposition, l is the angular value
for decomposition and k is the spatial location of the
decomposed positions
Based on parabolic scaling relation width of the plane is
always equivalent to square of the length of the image
Rectangular positions of curvelet decomposition were
given by
Based equation (7) the relation acquired was provided by
using
. The frequency translation of curvelet
decomposition on an image is given by the following
equation

4. ENHANCEMENT
The next level enhancement is carried out by using the BF
threshold to VMRCT [15] and this results in more
contrast enhancement compared to the results in section 3.
The results were discussing below:
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5.RESULTS
TABLE 2.WAVELET BF HRESHOLDTRANSFORM

C

D

A
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F
Figure 10 A) Original Image, B) Noise Image, C)
Savitzky- Golay filter, D) ORTHOGONAL WIENER
FILTERING, E) Decomposed Image for 1st level, F)
Reconstruction
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B

Table 3: VMRCT BF THRESHOLD

C
Figure 12 for result showcase we use capital and china
lake sar images. A-Original image, B- Noisy image C.
Restored image using Orthogonal Wiener Filtering.

7.CONCLUSION
Two approaches were discussed in this paper based on
threshold approach image enhancement and fusion based
noise removal. The experimental values of these
approaches were tabulated in Table 2 and Table 3. These
clearly showcases the enhancement of the image in
information and reduction of noise. As image
representation Figure 10 and Figure 11 demonstrates the
step by step procedure and their enhancement at each
level. Here for DWT-BFT 1st level decomposition traced.
11 performance parameters were evaluated and vice versa
for VMRCT-BFT approach. As future scope error rate and
Standard Deviation can be minimized by using Multiresolution fusion depends on frequency mode.

6.RESULTS

A
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