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Abstract— Image de-noising plays an important role in
satellite communication and signal processing applications.
This paper presents significant work in the area of image de-
noising. For better de-noising in SAR images, we perform
Non-local means (NLM) technique and have used few filters
such as min-max filter and average filter. By performing the
above technique, the de-noising ratio is increased, at the same
time the image resolution is enhanced. All these filtration
transform techniques were observed on multiplicative noise
in synthetic aperture radar (SAR) images. The performance
of NLM is compared with previous techniques in terms of
quality parameters like Peak signal to noise ratio(PSNR),
Mean square error(MSE), Percentage of Spoiled Pixels
(PSP), structural similarity index measure (SSIM).
Keywords: Synthetic Aperture Radar (SAR), Non-local
Means (NLM), De-noising, Impulse Noise

|I. INTRODUCTION

RADAR is Radio Detection and Ranging. Estimation of
separation in radar can be estimated by transmitting an
electromagnetic signal towards an object and getting an echo
reflected from the same object. Speed of electromagnetic
waves is almost similar to that of speed of light. Thus it just
finds the time consumed by the radar in order to reach the
object and coming back, in order to note the range to the
article. At the point when the spread or propagation time is
approximated, it is easy to find the division among object and
the radar. As the signal takes off from the radar to the object
and sometime later over from the item to the radar after
reflection, the division passed by the signal is twofold the
partition between the object and the radar.

In this, for de-noising of SAR images Non-local
means (NLM) is used. With this technique, de-noising ratio
is amplified and the image resolution is improved [1].

The proposed methodology mainly focuses on
reduction of high density impulse noise from any received
SAR image. For comparison purpose image corrupted with
different levels of density is considered. Image is first pre-
processed in order to remove some part of impulse noise at
the initial stage.

Il. LITERATURE SURVEY

Jing Dong et.all [2] proposes a method to handle the issue of
multiplicative noise by changing over it to additive model by
applying logarithmic transform. Noise is removed by
utilizing dictionary learning. This technique considers
logarithmic transform of certain patches to frame an analysis
dictionary. With the help of this word dictionary images are
reestablished in log domain. Proposed technique was tried on
genuine SAR pictures. This technique was successful in
removing the noise, thereby maintaining the features of
images. The drawback of the technique as saw from its trial
results is that, the image was more smoothened. .

Manohar Annappa Koli [3] exhibited a review on
removing impulse noise. In this paper around ten most
common procedures are realized and considered. Outcomes
of all computations are dismembered and capability of
estimations is figured. Calculations are tried utilizing
distinctive kinds of pictures for example X-ray, space, and
Television pictures and so on. This outline gives complete the
process of learning of reduction of noise and besides it
empowers experts in picking best inspiration to impulse noise
reduction algorithm.

Pooja Pandey [4] proposed a DWT method for
removal of noise. Each present calculation performs well,
when the image show thinks about to the count doubts,
however neglects to hold fine structure of images and it also
creates few artifacts. This paper displays a survey of some
basic work in the domain of image de-noising. After a brief
introduction, some notable systems are portrayed into
different calculations and a diagram of various computations
and examination is given. Bits of information and potential
future examples in the region of de-noising are in likewise
analyzed.

Narayan P. Bhosale [5] proposed a paper which is
the study of effect on noisy images using different types of
filters. . Results were seen on RS image (picture) that is
affected by two types of noises. i.e. salt and pepper, and
Gaussian noise. By using different filters like median,
average, unsharp and wiener, the results were estimated and
discussed.

Alenrex Maity et.all [6], proposed a study on
correlation of various procedures of removal of noise. The
paper centers around the comparison of distinctive strategies
utilized for noise deduction in SAR images especially speckle
noise, medical images. This is mainly based on soft
computing approach. The after the effects of correlation of
execution using different filters shown on Lena image
demonstrated that, median filter and averaging filter have
more PSNR values (i.e 24.4083 db and 26.1435db) compared
to Gaussian and Wiener filters.

I1l. METHODOLOGY

The assumptions to be considered for study of algorithms and
for comparing it with other methods are Mat lab has to be
installed, Signal processing, Mathematical and Image
processing toolboxes has to be installed.

The original image is pre-processed by passing
through a min-max filter to remove commotion up to some
25-30%. Then it is segmented into 4 sub images in this
methodology. Generally it can be segmented into N number
of sub images, depending upon the requirement. But here we
have taken it as 4. Later for each sub image, non-local means
algorithm is applied. NLM works better for sub images. Once
the NLM is applied for each sub image, parametric analysis
has to be done once for better enhancement, i.e. if noise has
not reduced much, them recursive NLM can be applied. Then
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the sub images are aggregated. Here some 70-80% of the
noise will be reduced. Then finally remove remaining amount
of noise in the image, average (mean) filter can be used,
which removes possible remaining amount of noise in the
image. Finally parameters are found and compared with
previous algorithms such as SVM and ANN. The few
parameters found are PSNR, MSE, SSIM, MAE and PSP.

The overall various steps to be followed for de-noising of any

SAR images is as follows,

1) Original SAR image is taken as input.

2) Then the RGB image is converted to grey image.

3) The impulse noise is added to grey level image, therefore
which is a noisy image.

4) Then the preprocessing comes, here we use a min-max
filter to remove impulse noise from the noisy image.
Min-max filter reduces 25-30% of the noise from the
noisy images.

5) Then the image is segmented into sub images.

6) Non local means algorithm is applied to each sub image.
Once all the sub images are done with applying NLM.

7) Aggregation of all the sub images are done.

8) Finally averaging (mean) filter is applied to reduce the
further amount of noise in the image.

9) Finally the different parameters are found and compared
with the existing algorithm.
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Fig 1: Block diagram of the proposed methodology

IV. EXPERIMENTAL RESULTS

Various parameters can be used to define the performance of
this technique. The results of this method can be compared
with other methods by few parameters like

A. Mean Square Error (MSE)

The Mean Squared Error (MSE) is a measure of how close a
fitted line is to data points. Small value of the Mean Squared
Error, represents closer the fit to the data.

B. Peak Signal to Noise Ratio (PSNR)

PSNR is a term that determines the ratio between the
maximum possible power of a signal and the power of
corrupting noise. Higher the PSNR gives lower the noise in
the image i.e. higher image quality.

C. Percentage of Spoiled Pixels (POSP)

It is the measure of the number of unaffected original pixels
swapped with a different gray value after filtering.

D. Structural Similarity Index (SSIM)

Structural similarity (SSIM) index method measures as
perceived change in structural information. The SSIM index
is calculated on various windows of an image. The measure
between two windows of same size NxN.
1) Image-1:

Original Image

Moisy Image

Table 1: Parameters before and after de-noising
2) Image-2:

Original Image

MNoisy Image

LR
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Pre-processed Image

output image
. e

Fig. 3: Results of de-noising (before and after de-noising)

Table 2: Parameters before and after de-noising

V. CONCLUSION

This paper focusses on de-noising, which is carried out in
three stages. The very first stage is preprocessing using Min-
Max filter. In this preprocessing step 25%-30% of the noise
can be removed. Images affected by high density impulse
noise can be removed by filtering. And the noise cannot be
removed fully by filter, so the next steps to remove noise are
first the image is segmented into 4 sub images. This has to be
done because NLM works better for sub patches. Then the
next step is applying NLM for each sub image separately and
checking for the performance. If required recursively NLM
can be applied. Then the sub images can be aggregated. Here
we can parallely check for the performances after each stage.
And also can be compared with the other algorithms. After
this stage image will be improved, but in less quantity. The
last stage includes applying an average filter to remove noisy
pixels in the image. After this last stage, the results can be
compared with another few techniques using PSNR, MSE,
and SSIM values.

The estimated parameters will have different value
depending upon the image and noise variance. That can be
seen by calculating the parameters like PSNR, MSE, SSIM

and PSP.
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