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Abstract

In digital processing of image, image-noising is to estimate a clean version of a giversynimage,
utilizing prior knowledge of the statistics of nedliimages. The challenge of evaluating such linststhat
constucting proper models of natural image statistiesaalong standing and yet unsolved problTo resolve this
problem, this work aims to presentse new proposed algorithm to deal with the prolslemamely, poor imag
enhancement at high noise densityich is frequently enhanced in the Improved Me#arf(IMF). In this pape
Improved Mean Filtering is used for enhancing thakpsignal to noise ratio (PSNR) and image enhaenefactor
(IEF) both. The performances of proposed ‘ImproMashn Filter’ IMF) are quantitatively vies as well as the vis

and human perception vies shows better resulttim tmnditions as compared to other existing fil

Keywords: Improved Mean filter (IMF), peak signal to noisdioa(PSNR), Improved Mean Filter (IMFimage

enhancement factor (IEF)

I ntroduction

Digital images play an important role both in d¢
life applications such as satellite television, metge
resonance imaging, computer tomography as we
in areas of research and technology such
geographical information systems and astronc
Data sets collected by image sensors are geni
contaminated by noise. Imperfect instrume
problems with the data acquisition process,
interfering with natural phenomena can all degt
the data of nterest. Furthermore, noise can
introduced by transmission errors and compres:
Thus, denoising is often a necessary and the -
step to be taken before the image data is analyiz
is necessary to apply an efficient -noising
technique to comgnsate for such data corrupti
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Figure:-1 Image M odel

I mage Denoising
Image dedoising is an important image process

task, both as grocess itself, and as a componen
other processes. There are many ways -noise an
image or a set of data exists. The main propeofies
good image dawoising model are that it will remoy
noise while preserving edges. The-noising method
aimsto attenuate noise through two phases nar-

1. Noise detection

2. Noise removal

The noise detection is a process in which, we cl
the image's pixel is noise or noise free. Aftest
noise removal replaces the corrupted pixels of
input image by the mgpropriate values which a
computed from the specified vali

Figure:-2 Denoise |l mage

The object of image deeising is to estimate a cle
version of a given noisy image, utilizing pr
knowledge of the statistics of natural images.
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problem has been studied intensively v
considerable progress made.
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Figure:-4 Resolution of GRAY image.

Classification Of Denoising Algorithm
The denoising methods are classified as .-
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Figure: - 5 Classification of denoising method.

Multiwavelets

Cross Validation

Different Types Of Noises
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An image passes through several media
transmission channels before it reaches

processing phase. During this time, the image nee
subject to interference from several sout
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Figure: - 6 Noise addition in an image.

The different types of Noise are followil-
*  Amplifier noise (Gaussian nois
* Impulse noise(Salt & pepper noi
* Shot noise (Poisson noi
e Speckle noise
* Brownian Noise

Figure:- 7 (a) Original image (b) Noisy image

First Order Neighborhood M ean Filter

The proposed noise removal using First Ol
Neighbourhood Mean Filter (FONMF) algoritt
processes each and every pixel of an image
detecting the noisy pixel in the image. This alton
is based on windowing technique so a least
window 3 x3 is taken to reduce the complexity. H
the pixel of interest is the centre pixel known
processing pixel P(i, j). Processing pixel is chest
whether it is noisy or noise free by verifying thhae
pixel lies between maximum (255) and minimum
graylevel values. If the pixel is in between the rai
of gray level then the pixel is noise free othepntise
pixel is corrupted pixel and it is processed to
replaced with the noise free pixel value. Uncored
pixels that lie in the range are left uanged. In this
work RGB color model is chosen to represent
color image. Noisy color images are formed
adding salt and pepper noise independently to e
these color components.
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Experimental Resultsand Analysis

For simulation of proposed methwe have
to use MATLAB 8.0 software. To perform our n
approach we have to take a 'Mandrill', 'Lena’ &
some other images of size 256x256 as a refer
image for testing purpose. The testing images
artificially corrupted by Salt and Pepper impu
noise by using MATLAB and images are corrup
by different noise density varying from 10 to 90
The performance of the proposed algorithm is te
for different gray scale image.
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Figure: - 8 FONMF algorithm

De-oising performances are quantitatively meas!
by the PSNR.

(255)2
MSE
Where MSE (Mean square error) is
S B lY@D-P ()Y
mxn

PSNR = 101log;,

MSE =
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And the IEF (Image Enhancement Facta

Yit Xi-a{n(@ ) = Y@, DY

IEF =

Fig:-9.4 (a) Original image (bP% Noise densit (c) Restored image

Figure: - 9 Standard LENA image
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Figure: - 10 Graphical Representation of PSNR value

Conclusion
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Mean filtering is a simple, intuitive and easy

implement method of smoothingmages, i.e.

reducing the amount of intensity variation betw
one pixel and the next. It is often used reduce
noise in images. The idea of mean filtering is $in
to replace each pixel value in an image with them
(Caverage') value of its neighbors, incllg itself.
This has the effect of eliminating pixel values @
are unrepresentative of their surroundi

The new proposed algorithm has b
proposed to deal with the problems, namely, |
image enhancement at high noise density, wts
frequently enhanced in the Improved Mean fi
(IMF). In this paper Improved Mean Filtering is ds
for enhancing the peak signal to noise ratio (PS
and image enhancement factor (IEF) both.
performances of proposed ‘Improved Mean Fil
(IMF) are quantitatively vies as well as the visual
human perception vies shows better result in
conditions as compared to other existing filti
Results reveal that the proposed filter exhibit&dn
performance in comparison with MF, AMF, DB
MDBA, MDBUTMF, MNF filters in terms of highe
PSNR and IEF. Indifference to AMF and otl
existing algorithms, the new algorithm uses a si
3x3 window having only eight neighbors importan
better edge preservation as well as more b
Human & visual presgtion. The New algorithn
filter also shows reliable and stable performa
across a different range of noise densities var
from 10% -90%. The performance of the propo:
method has been tested at low, medium and
noise densities on gray scalesfect at high nois
density levels the new proposed algorithm gi
better performance as compare with other exis
denoising filters of the corrupted pixel that he
higher connection; this provides more el
information.

Merits Of Proposed Method
This method has the following advantay
1. The mean value is reducing the blurring
restoring image as compared to other filt
Because we are not using simple mean v
but use trimmed mean value which gi
better results than simple me
2. Most of the filtering algorithms used tod:
are not able to remove high density salt
pepper noise. By using a filtering syst
based on improved trimmed mean filter i
possible to remove noise efficiently w
better preservation of image detz
3. It does notrequire to increase the size of |
filtering window in other filtering
techniques they are increasing the size o
filtering window. But if the window will
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process by improving mean filter it giv
better result.
The Less complex algorithnequires a few second
precede at lower as well high noise density lew
our proposed algorithm easy to implement
industrial level.

Future Work

Image noise is present in most of the fie
of image applications like surveillanceemote
sensing, medical imaging etc. The system cat
implemented on an FPGA with dedicated DSP
to speed up the demising process. With moi
memory it's possible to deeise images of largs
resolution. Edge detection can also be implemei
but with a high noise density it is difficult to dete
the edges satisfactorily.

This method can have great applicatiol
the field of communication, because large amour
noise introduced during the transmission of d
With the help of immed mean processing we ¢
speed up the process and reduce execution
Because of its easy hardware implementation,
method can replace the existing-noising methods.
It can be used in GPS system as well with s
modification and can give Wet picture quality a
high noise environment.
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