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Abstract- In this paper proposed blotches and impulse removal in
color scale images using nonlinear decision based algorithm. The
implementation of this algorithm can be obtained by two stages.
In first stage the pixel are detected as corrupted / uncorrupted
using decision rules. In second stage estimate the new pixel value
for corrupted pixels. The algorithm used as a adaptive length
window whose maximum size is 5X5 to avoid blurring due to
large window sizes. The mean filtering is automatically switched
in this proposed algorithm. It also tests the different images. To
analyze the performance of this algorithm as mean square error,
peak signal to noise ratio, computation time and image
enhancement factor compare to other algorithm. The noise level
is effectively removal without any loss it produces the better
result in quantitative and qualitative measures of the image and
also provides better performance.

Index Terms- Median Filter, MSE, Decision based algorithm,
Impulse Noise, Blotches, PSNR.

I. INTRODUCTION

An image is an array or a matrix of square pixels (picture
elements) arranged in columns and rows. An image (from
Latin: image) is an artifact, for the example of a two-
dimensional picture, that has a similar appearance of some
subject usually a physical object or a person.

Images may be two-dimensional, such as a photograph, and
screen display, and as well as a three-dimensional, such as for a
statue or hologram. They may be captured in optical devices such
as telescopes, lenses, mirrors, cameras, microscopes, etc., and
natural objects and phenomena, such as the human eye or the
water surfaces. The word image is also used in the broader sense
of any two-dimensional figure such as a map, a pie chart, a
graph or an abstract painting. In this wider sense and images can
also be rendered manually, such as by painting, drawing, carving,
rendered automatically by computer graphics technology, or
printing, or developed by a combination of methods and
especially in a pseudo-photograph.

Image enhancement is the improvement of digital image
quality (wanted e.g. for visual inspection or for machine
analysis), without knowledge about the source of the
degradation. If the source of degradation is known, one calls the
process of the image restoration. Both are conical processes, viz.
input and outputs are images.

In remote sensing, artifacts such as drop lines, strip lines,
blotches, impulse noise. In this Method the removal of botches
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and the presence of impulse noise is addressed. Blotches are
characterized for being impulsive and randomly distributed, with
irregular shapes of approximately constant intensity. There are
originated by warping of the substrate or emulsion, dust, mould,
dirt or other unknown causes.

Linear filters are not quite effective in the presence of non-
Gaussian noise. In the last decade, it has been shown that
nonlinear digital filters can overcome some of the limitations of
linear digital filters. Mean filtering is a simple, intuitive and easy
to implement method of smoothing images,

That is reducing the amount of intensity variation between
one pixel and the next. It is often used to reduce the noise in
images. The idea of mean filtering is to simply replace each pixel
value in an image with the mean (‘average') value of its
neighbors and including itself. This has been effect of
eliminating pixel values which are unrepresentative of
their surroundings. Mean filtering is most commonly used as a
simple method for reducing noise in an image.

Median filters are a class of nonlinear filters and have
produced good results where linear filters generally fail. Median
filters are known to remove impulse noise and preserve edges.
There are a wide variety of median filters in the literature. In
remote sensing, artifacts such as strip lines, drop lines, blotches,
band missing occur along with impulse noise. Standard median
filters reported in the literature do not address these artifacts.

In the approach is using for median filter of adequate
window size is used for the detection of corrupted pixel. The
difference between the pixel of interest and the median filtered
output is obtained and compared with the threshold obtained
from the minimum and maximum pixel values in the chosen
window. A binary flag image is obtained with its values 1 for the
corrupted pixels and O for the uncorrupted pixels. The corrupted
pixel values are estimated for the new values using the
median/mean filtering.

Il. PREVIOUS ARCHITECTURE
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Figure 1: Flow chart of Previous Architecture

Image processing is a subset of the electronic domain
wherein the image is converted to an array of small integers,
called pixels, representing a physical quantity such as scene
radiance, stored in a digital memory and processed by computer
or other digital hardware.

Suppose the image, a photo, say. For the moment, let’s
make things easy and suppose the photo is black and white (that
is, lots of shades of grey), so no color. Consider this image as
being a two dimensional function, where the function values give
brightness of the image at any given point. Assume that in such
an image brightness values can be any real numbers in the range
0.0 (black) to 1.0 (white). The ranges of x and y will clearly
depend on the image, but they can take all real values between
their minima and maxima.

A digital image differs from a photo in that the x, y, and
f(x,y)values are all discrete. Usually they are take on only integer
values, so the image will have x and y ranging from 1to 256
each, and the brightness values also ranging from 0 (black) to
255 (white). A digital image can be considered by a large array
of discrete dots and each of which has a brightness associated
with it. These dots are called by picture elements, or more simply
pixels. The pixels are surrounding a given pixel constitute its
neighborhood.

A neighborhood can be characterized by its shape in the
same way as a matrix of a 3*3 neighborhood, or of a 5*5
neighborhood. Except in very special circumstances,
neighborhoods have odd numbers of rows and columns; this
ensures that the current pixel is in the centre of the neighborhood.

A. Noise Model

An image is mention by | and the image size for M x N and
x(i,j) is its pixel value at position (i,j).it having 8-bit gray scale
pixel resolution. The blotches are regions of usually different
homogenous gray levels. The blotches are looks like small
coherent image area of pixels with almost similar gray values.
Distortion of the blotches can be well modeled as burst of
impulsive distortion. Assume that each pixel at x(i,j) is corrupted
with probability p independent of whether other pixels are
corrupted or not.

Considered as a noise model,
y(i.j) = x(i,j) x A = b(i,j)) + b(i,j) xn(ij) (1)

where, y(ij) is the observed intensity in the corrupted region
x(i,j) is the original pixel value

b(i,j) is a binary flag pixel value which is set to 1 whenever
pixels are corrupted and O otherwise

n(i,j) is the corrupted pixel intensity

If b(ij) = 1,
then, y(i.j) = x(i,j)( — 1) + 1 x n(i,j) = n(i,j)(2)
If bi,j) =0,

then y(i,j) = x(i.))(1 —0) + 0 x n(i.j) = x(i.,j) (3)

The image corrupted with blotches noise and impulse noise
is now
Modeled as,

n(i,j) with p
y(i.j) =
x(i,j) with 1-p

I1l. PROPOSED ARCHITECTURE

The implementation of the algorithm is developed in two
stages, the first stage is detection of corrupted pixels in the
image, and the second stage for the replacement of only
corrupted pixels with the estimated values, with the uncorrupted
pixels left unaltered.
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Figure 2: Flow chart of Proposed Architecture

A. Detection of corrupted pixels

The corrupted pixel takes RGB value which is substantially
different than the neighboring pixels in the filtering window as
applied in standard median filter. To calculate the threshold value
in such a way that the edges or finer details are not modified as in
standard median filters. The calculated threshold value is ( xmin
+ xmax)/4, where x minimum and x maximum are the minimum
and maximum values of the pixels in the window Wx ij
respectively.

B. Estimation of the new pixel value for corrupted pixels

To obtained the corrupted pixels when the binary flag
image b(i,j) is 1. The replaced pixels are estimated pixel value
using median filter for lesser noise density are mean filter for
higher noise density. The pixels may also other values in the
intensity range for [0,255].

(1) Casel
If the number of corrupted pixels “ n” in the window size is
less than or equal to 4, ie., n<4, that two dimensional window of
size 3X3 sorting, column sorting, and diagonal sorting. The
corrupted pixel value y(i,j) (highlighted) is replaced by the
median value .

(2) Case?

If the number of corrupted pixels “n” in the window WX ij
is between 5 and 12, that is, 5 < n < 12, then 5%x5 median
filtering is performed and the corrupted values are replaced by
the median value.

(3) Case3
If the number of corrupted pixels “n” in the window WX i,j
is greater than 13, that is, n _ 13 increasing the window size leads
to blurring, even with the smaller window sizes, the output may
happen to be noise pixels whenever the noise is excessive. In this
case, the average of uncorrupted pixels in the window is found

and the corrupted value is replaced by the average value instead
of median value.

Corrupled matrix Row sorting Column sorting Diagonal sorting

—
255 214 | 123 123 214 | 255 0 123 (234 0 IEBy
0 |255 214 0 [214 235 0 | 214255 0 }4’ 255
123234 0 0 | 123|234 123|214 | 255 ;}4’ 214 | 255

The corrupted pixel value is replaced by 214. (Case 1)

Corrupted matrix 33 noisy window (highlighted) Estimated pixel value

123 ] 0 | 156 | 255 | 234 1231 0 [ 156|255 | 234 123 0 | 156255 | 234
55500 1850 B8512551 0 |25 0 255|255 0 255 0

0 | 255 | 255 | 255 | 145 0 [255] 255|255 | 145 0 |255) 175 | 255 | 145
199 0 | 255 0 |25 1990 0 J255) 0 |25 1991 0 |255] 0 |255
255 0167 0 | 198 | 178 255|167 0 | 198 | 178 255|167 0 198 | 178

(123+156+234+145+199+167+198+ 178)/8=175, the corrupted pixel value is replaced by 175. (Case 3)

IV. SIMULATION RESULTS

The different varitey of color image tested in the proposed
algoritham. The performance of algoritham is evaluated
quantitatively using the measures viz. peak signal to noise ratio
(PSNR in db), mean square error (MSE), image enhancement
factor (IEF) and computation time in seconds.

1 =M —N . . 2
— M ¥ () — v,
PSNR = 20 x 12910 (p55 / VMSE ) ©)

E;il j;'l-:l{xﬁ:j} - }?(IJ}}E

IEF = 7 5
E;il ?:1{}'1(1Jj} - X(I,j}}‘

(6)

where x(i,j) = original image pixel value, y(i,j) = processed
image pixel value, n(i,j) = noisy image pixel value. The obtained
results are compared with outputs of standard median filter
(SMF) with 5x5 window size, decision based algorithm (DBF).
The proposed algorithm removes blotches and impulse noise
simultaneously with edge preservation and reduced blurring in
the output image. As seen the proposed algorithm has better
subjective quality when compared with the other algorithms.
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Figure 3: Output of the Color Image
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Figure 4: Output Performance Analysis
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Table 1: Different Noise Densities Performance For color Image
Noise density | MSE PSNR(db) Correlation Computation  time in
seconds

10% 12.27 37.24 0.84 37.82
20% 16.23 36.56 0.81 49.82
30% 18.55 35.21 0.79 52.08
40% 19.28 35.05 0.78 53.87
50% 20.47 35.01 0.77 54.23
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Figure 3: Noise Densities Performance for Color Image
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V. CONCLUSION

The removal of blotches and impulse noise in the
images is developed using non linear based algorithm. it is using
two different stage algorithm, In first stage pixels are detected as
corrupted or uncorrupted. The detection is based on the concept
of switching threshold technique with help of binary flag. The
pixels are uncorrupted mean they are left unaltered; the
processing is done only if the pixels are corrupted in the second
stage. The estimate of the new pixel value is calculated using
median or mean filter depending on the number of corrupted
pixels. The algorithm of performance is analyzed using PSNR,
MSE, IEF and computation time. The obtained results are
compared with other algorithms. The simulation results and
subjective analysis so that the proposed algorithm gives better
performance as compared to other algorithms.
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