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Abstract--This paper presents a new method for the de-noising
and enhancement of color images, when images are corrupted
by color valued impulse noise (salt and pepper noise). This
method gives a better output for salt and pepper impulse noise
as compare to the other famous filters like Standard Median
Filter (SMF), Decision Based Median Filter (DBMF) and
Modified Decision Based Median Filter (MDBMF) and so on.
According to this proposed algorithm the noisy pixel is replaced
by trimmed mean value. Firstly, the color image is sub-divided
into three parts, i.e. the Red, Green and Blue color pixel
matrices, then these three matrices are checked for error. When
previous pixel values, 0’s and 255’s are present in the
particular window and all the pixel values are 0’s and 255’s
then the noisy pixel is replaced by mean. Different color images
are tested via proposed method. The experimental result shows
better Peak Signal to Noise Ratio (PSNR) value, mean square
error (MSE) and with better visual and human perception.

Index Terms-- Blurring, salt and pepper noise, RGB Format,
Modified Nonlinear filter, Peak Signal to Noise Ratio and
Image enhancement factor.

I INTRODUCTION

Image noise is random variation of brightness or color
information in images, and is usually an aspect of
electronic noise. It can be produced by the sensor and
circuitry of a scanner or digital camera. Image noise can
also originate in film grain and in the unavoidable shot
noise of an ideal photon detector. Image noise is an
undesirable by-product of image capture that adds spurious
and extraneous information. In the field of image
processing, digital images are mainly corrupted by the
impulse noise [1]. Impulse noise is usually characterized
by some portion of image pixels that are corrupted, leaving
the remaining pixels unchanged [2]. There are two types of
impulse noise a i.e.

1) fixed-valued impulse noise and

2) randomly valued impulse noise. In this paper, fixed
valued impulse noise removal technique is shown. Fixed
valued impulse noise is also called salt-and-pepper noise
or spike noise. An image containing salt-and-pepper noise
will have dark pixels in bright regions and bright pixels in
dark regions. The salt and pepper noise corrupted pixels of
image take either maximum or minimum pixel value Salt
and pepper noise. Fixed valued impulse noise are
producing two color level values 0 and 255. In salt and
pepper noise (sparse light and dark disturbances), pixels in

WWw.ijspr.com

the image are very different in color or intensity unlike
their surrounding pixels. Salt and pepper degradation can
be caused by sharp and sudden disturbance in the image
signal. Generally this type of noise will only affect a small
number of image pixels. When viewed, the image contains
dark and white dots, hence the term salt and pepper noise
[3]. Typical sources include flecks of dust inside the
camera and overheated or faulty (Charge-coupled device)
CCD elements.

There are various filetrs have been designed for denoising
the color image from salt and pepper noise and the
performance have been improved with each new
development, So far, both mean and median filters have
been a great approach in noise removal, The another filters
such as standard median filter[4][5], vector median filter,
adaptive vector median filter, decision based median filter,
weighted median filter[9], centre weighted median
filter[10], recusive weightded median filter[11], weiner
filter, fuzzy filters have been designed for the same
purpose. The performance of median filters also depends
on the size of window of the filter. Larger window has the
great noise suppression capability but image details (edges,
corners, fine lines) preservation is limited, while a smaller
window preserves the details but it will cause the reduction
in noise suppression. Noise detection is a vital part of a
filter, so it is necessary to detect whether the pixel is noise
or noise free. However, further reduction in computational
complexity is enviable.

1. NOISE MODEL

Salt-and-pepper noise is one common noise type of digital
image processing. The noisy image y can be modelled as-
Y. with probabilty 1-p

BN 21
(Xij)= Z  with probabilty p

Where j is the 2D pixel position vector, Xj is the j’th pixel
value in the clean image x and sj the j’th pixel value in the
noise image, which is usually an iid random process with
the binary value range of {0, vmax(255)} with P(sj =
vmax) = q for q € [0, 1]. Although in practice more noise
types are present, in this paper we will work only the salt
and pepper noise model. Impulse noise is modelled as
salt-and-pepper noise. Pixels are randomly corrupted by
two fixed values, 0 and 255 generated with the equal
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probability. We can mathematically represent salt-and-
pepper impulse noise as:

N(x) = 1-B for---x=W(i, j) . 29
B for---x=00r255

Where W; ; is the color level value of the noisy pixel.
Ill.  RELATED WORKS

Image noise is an unavoidable side-effect occurring as a
result of image capture, more simply understood as
inaudible, yet inevitable fluctuations. In a digital camera, if
the light which enters the lens misaligns with the sensors,
it will create image noise. Even if noise is not so obviously
visible in a picture, some kind of image noise is bound to
exist. Every type of electronic device receives and
transmits some noise and sends it on to what it is creating.

Various types of filters have been developed for color
image de-noising. Linear filter used to remove certain
types of noise. Averaging or Gaussian filters are
appropriate for this purpose. Linear filters also tend to blur
sharp edges, destroy lines and other fine image details, and
perform poorly in the presence of signal-dependent noise.
An adaptive process of filter accomplished with the wiener
function applies a Wiener filter (a type of linear filter) to
an image adaptively, tailoring itself to the local image
variance. If the variance is large, wiener performs little
smoothing. If it is small, wiener performs more smoothing.
This approach often produces better results than linear
filtering, but not in high density noises. In recent years, a
variety of nonlinear median type filters such as standard
median filters, vector median filters, weighted median,
rank conditioned rank selection, and relaxed median have
been developed to overcome this shortcoming. The
standard median filter is providing most consistence
performance, but it fails in case of high density noisy
image, 1image enhancement and original image
preservation cannot b done properly. Adaptive median
filter shows better result over SMF but in case of high
density noise it cause image blurring. In order to avoid
this problem, “switching” strategy is usually used. This
method distinguishes noise

pixels from noise-free pixels. If a central pixel is
considered to be noise, this pixel is replaced by the output
of vector median filter (VMF) filter and if not, the pixel
remains without change [6]. The following filters are
constructed based on the same technique: the adaptive
vector median filter (AVMF) [7], fast peer group filter
(FPGF) [8], and vector lower—upper—middle smoother
(VLUM). Recently, a new filter as modified switching
median filter “MSMF” has been suggested [14]. This filter
is actually an improved filter of AVMF, and it preserves
thin lines, fine details, and image edges. Another filter
known as Progressive Switching Median Filter [13] had
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been in work. This method uses two threshold values
which are obtained using trial and error method. One of the
exciting filter used in salt and pepper noise removal is
signal-dependent rank ordered mean (SDROM) Filter [12].
In the above mentioned techniques, the blurring problems
of images, edges destroying, and remaining of noise are
not often resolve.

In order to overcome the problems of previous filers
outputs, a new filter has been designed. In this filter, the
color image is filtered for salt and pepper noise, the results
are improved in comparison to other filters. The next
section will show the proposed method.

V. PROPOSED METHOD

In this filtering technique, at first the three primaries of a
color image (R, G and B) are separated in three different
matrices and each matrix is traced for error separately.
Then, the error is replaced by the mean value of the
neighbourhood pixels. Once, all the noisy pixels are
denoised, the three matrices are mixed together to get the
noise free original image.

Fig.1 Image De-noising
ALGORITHM

Step 1. First a color image is taken and fixed valued
impulse noises (Salt and Pepper noise) are added to this
image.

Step 2: In second step, the noisy color image is separated
in the three primaries (Red, Green and Blue) color image
pixel matrices

Step 3: In the third step, all the pixels of the three different
colors are examined whether they are lying in between 0 to
255 ranges or not. Here two cases arises.

Case 1 X(ij) = 0<P(ij)<255
Y(ij) = 0<P(ij)<255
Z(ij) = 0<P(ij)<255
Case 2 X(ij) # 0<P(ij)<255

Y(ij) # 0<P(ij)<255
Z(ij) # 0<P(ij)<255

Where X(ij), Y(ij) and Z(ij)is the image size of the red,
green and blue respectively..
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Case 1- If Pixels are lying between 0< P(ij)<255 then they
are noise free and move to restoration image.

Case 2- If the pixels are not lying between in the range
then they are moved to step 4.

Step 4: In the fourth step noisy pixels of step3 is taken as
the targeted pixel W(ij) of a window of size 3 x3

Step 5: If the preferred window contains all elements as
0’s and 255’s. Then take the mean of all the 0’s and 255°s
from the window and send to restoration image.Now find
the median of the remaining pixels. Replace W(ij)jwith the

mean value. This noise free pixel is restored in de-noised
image at the 7th step.

Step 6: Steps 3 to Sare repeated until all pixels in all the
three basic color matrices are processed.

Step 7: Till now all the noisy pixels have been removed
and the noise free pixels are restored in the respective
color window. In the last step, the three basic color
windows are combined together to get the noise free color
image.

Hence a better de-noised image is obtained with improved
PSNR and also shows a better image with very low
blurring and improved visual and human perception.

V. RESULTS

In this section, the result of the proposed method for
removal of fixed valued impulse noise is shown. For
simulation of proposed method, MATLAB12.0 software is
used. A ’Lena’, “Cameraman’ and ‘mandrill” image of size
256X256X3 has been taken as a reference image for
testing purpose. The testing images are artificially
corrupted by Salt and Pepper impulse noise by using
MATLAB and images are corrupted by different noise
density varying from 10 to 90 %. The performance of the
proposed algorithm is tested for color scale image.

The quality of image can be quantitavely calculated by
PSNR values.

The PSNR is expressed as:

PSNR =10log,, &5 ... )

Where MSE (Mean Square Error) is

mn ",
;1 ng(I! J) —Y(l, J)}
MSE = =15

mxn

The PSNR values of the proposed algorithm are
compared with other existing algorithms by variable noise
density of 10% to 95%.
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In the above table 1 and figure 2 shows the graphical
comparison of proposed result on different noise density
and different parameters. The parameters are peak signal to
noise ratio, mean square error and time taken to run this
algorithm. Now discuss the result comparison of proposed
method with different previous method on ‘Cameraman
image’. In the below table 2 and table 3 shows the
comparison of proposed method.

Proposed Method Results on 'Lena’
Image

800
700
600
500
400
300
200
100

0 —mul IIII [ 1 I T T -] | II‘

PSNR MSE

Noise
percentage

elapsed time
{inseconds)
Fig. 2 Shows Graphical comparison of ‘Lena image result ’

Table 1 shows the comparison of PSNR values of different
de-noising methods for color Lena image.

Noise e'lapse.d

percentage (%) PSNR MSE time (in

seconds)
10 38.2436 9.8849 9.83
20 35.1627 19.8890 12.28
30 33.3050 30.4582 13.27
40 31.4948 46.1731 13.63
50 30.0894 63.7848 14.87
60 28.4352 93.8486 15.40
70 26.9142 133.2787 15.21
80 24.8250 217.1904 15.57
90 22.0081 416.4509 16.60

Table 2 shows the comparison of MSE values of different
de-noising methods for color ‘Cameraman’ image.

MSE

N
o oo |52 oY | o
%

10 | 2148 |47.91 | 4361 39.17 |33.65 | 32.99
20 |282.8 |103.84 | 101.78 | 94.98 |70.48 | 58.07
30 (377.61 |174.73 | 149.41 | 130.78 | 96.44 88.1
40 |507.5 |275.54 | 215.66 |198.52 |140.73 | 118.9
50 | 786.8 |386.1 |300.98 |254.68 |188.1 |157.06
60 |1294. |509.3 |419.25 |340.39 | 2359 |212.26

1JSPR | 3



INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH (lIJSPR)

Issue 147, Volume 49, Number 01, July 2018

ISSN: 2349-4689

31PSNR (dB)

70 |2208. | 731.2 |560.25 |487.92 |340.2 |292.33
80 |4377. | 1059. [910.51 |819.76 |457.6 |418.54
90 | 1034 |1763. |1729.3 |1442.57 |643.2 | 7124

In the above table 2 shows comparison of mean square error
(MSE) of proposed filter at different noise density in
between 10% to 90%. In the above table clearly see that
MSE value of proposed filter is lower as compare to other
previous filter. Mean square error (MSE) are try to as lower
as possible.

2000 MSE
1500
1000
il il
o .lII -III| -IIII --I|II -.IIII
DBA DBUTMF MDBUTMF Base Paper Propesed

filter

Fig. 3 Shows Graphical comparison of MSE ‘Cameraman
image result”’

In the above figure 3 is the graphical representation of
table 2 in which compare the mean square error (MSE)
of proposed filter with different previous methods. In
similar way compare the peak signal to noise ratio
(PSNR) in the below table 3 and figure 4. In this table
form of result compare the PSNR value of proposed filter
and compare with different other filters, after that shows
the graphical representation of PSNR of proposed method
as compare to other method. PSNR value shows the
improvement of restored image, therefor higher value of
PSNR shows good result. In the below figure 4 and table 3
PSNR value of proposed filter is higher as compare to
other previous filter.

TABLE 3- Comparison of PSNR values with varying
noise densities result of various filters

(a) Standard Noise free Camera man image
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(b) 10% noise density

(™ MD

| e | omn | 000 | 80| e | o
o MF

10 | 2484 | 36 | 3177 | 32.24 | 32.89 | 32.943
20 | 2365 | 28 | 28.09 |28.39 | 29.68 | 30.49
30 | 2239 | 2574 | 2642 | 27 | 2832 | 286
40 | 2111 | 23.76 | 24.83 | 25.19 | 26.68 | 27.37
50 | 193 | 223 | 2338 | 241 | 2542 | 2617
60 | 17.04 | 211 | 21.94 | 22.85 | 24.44 | 24.86
70 | 1472 | 1952 | 2068 | 2128 | 22.85 | 23.47
80 | 11.75 | 17.92 | 1857 | 19.03 | 2156 | 21.91
9 | 802 | 157 | 15.79 | 1657 | 2008 | 19.6

PSNR

10 20 10 a0
- rADBUTRAE
- DA - PAF

PFroposecd - Base Paper

1 DBLITRF

Fig.4 PSNR (dB) Vs Noise Density %

The proposed ALGORITHM shows a better result as
compare to other existing algorithms at different noise
densities as shown in Table-2 and table 3. The result of
new method is better not only in terms of PSNR , but also
show a good result in visual and human perception is also
shown in the these shows the visual quality of the image.
Graphical plots of PSNR values of different noise density
compression with different filters against noise densities
for Lena image is shown in Figure 1. Now shows the
visual result of proposed color impulse removal using
proposed filter and previous filters.

(c) restored image at10%
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(0) restored image at 70%

o r—

(p) 80% N0|se den3|ty (q) restored image at 80% (r) 90% Noise density  (s) restored image at 90%
Fig. 5 (a—s) Shows the visual result of proposed method at different noise density between 10% to 90%
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(e) 80% noise density resorted
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(f) 90% noise density resorted

Fig. 6. Results of different filters for grayscale cameraman image (a) Noise corrupted image. (b) Output of MF. (c)
Output of DBA. (d) Output of DBUTMF. Row 1 and row 2 show processed results of different filters for image corrupted
by 80% and 90% noise densities respectively

Fig. 7 (a—i) Shows the visual result of proposed method on ‘Pepper Image’ at different noise density between 3% to 20%

VI. CONCLUSION

A new algorithm has been proposed to deal with the salt
and pepper noise at high noise density, which cause poor
image quality, and is frequently enhanced in the PSNR. In
this paper Improved Mean Filtering is used for enhancing
the peak signal to noise ratio (PSNR). The performances of
proposed filter shows better result in quantitative as well as
the visual and human perception manners, as compared to
other existing filters. Results reveal that the proposed filter
exhibits better performance in comparison with SMF,
WMF, AMF, DBA, RWM, SD ROM and PSMF filters in
terms of higher PSNR. Indifference to AMF and other
existing algorithms, the new algorithm uses a small 3x3
window having only eight neighbours of the corrupted
pixel that have higher connection; this provides more edge
information, more important to better edge preservation as
well as more better human and visual perception. The new
algorithm filter also shows reliable and stable performance
across a different range of noise densities varying from
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10% - 90%. The performance of the proposed method has
been tested at low, medium and high noise densities on
color scales. In fact at high noise density levels the new
proposed algorithm gives better performance as compare
with other existing de-noising
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