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ABSTRACT

Image play a very important role in every aspect of life and it play a vital role in the area of research of digital image
processing. This paper describes type of image and type of noise that can effect an image .1t also evaluates the cause
of noise in an image. Ever filter has its own property and it must be effective for a specific type of noise.so here we
have taken wiener filter as our restoration filter and used various noise to show which noise can be effectively reduced
by wiener filter Wiener filter applies an effective noise reduction technique i.e. it uses statistical knowledge of the
noise field. The transfer function of the Wiener filter is chosen to minimize the mean square error using statistical
information on both image and noise field. The choice of window size of Wiener filter also r depends upon the noise
variance of image.

KEYWORDS: Noise, blurring, filter, de-blurring, PSNR(Peak signal to noise ratio ), SNR(Signal to noise ratio),
MSE(Mean square error).

INTRODUCTION

The most important sensor of humane body is vision system .The Image processing deals with the image i.e. to produce
the appropriate processed image for various applications in day-to-day life. It play vital role in many field such as
astronomy, medical image and image for forensic laboratories. Image used for this aspect must be noise free. So noise
detection and its reduction play an important role in all aspect of life.

An Image is a two-dimensional function f(a , b), where a and b are spatial coordinate, and f is the amplitude at any
pair of coordinates (a, b) which is also called intensity or grey value of image. When spatial coordinate and amplitude
all are in finite discrete quantities, then the image is called digital image [1].

TYPE OF DIGITAL IMAGE
Binary Image: Binary Image [2] contains only two possible values for each pixel, that may be either 1 or 0. In binary
image we need 1 bit per pixel.

binary image

Fig-1: Example of Binary Image
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Grey scale Image: A grey scale image is represented by 0 to 255 pixel value, where 0 is the extreme lowest value
which gives a black colour as an output and 1 is the pick value which makes the pickles into white. In grey scale image
each Pixel in the image can be shown by eight bits, that it exactly of one byte.

Fig-2.Example of grey scale image

RGB Image: A RGB image is described by the quantity of red, green and blue value in an image. In each of the
component has a range from 0-255, this means that this means that this gives a total of 2563 different possible colour
value.

| Red GREEN BLUE |

Fig-3: Example of RGB Image

Noise Model: Noise is an unwanted signal or information which destroys image quality and causes degradation in
image quality[3]. A digital image is corrupted by noise during image acquisition or during image transmission. An
image is affected by variety of reason such as environmental condition during image acquisition or quality of sensing
element themselves. During acquisition of image the camera lenses, sensor temperature and light level are major factor
of degradation or creation of noise in image. we can define noise in an image

glx,y) = fx,y) »h(x,y) + n(x,y) 1)
Degradation glxy) Restoration
3 — | fle
Degraded - oh
e fnction [_ .\'f /,L—. Restoration filter |

vonxy)

Fig-4: Restoration process of an Image
Here f(x , y)=Original pixel value
g(x, y)=noisy/contaminated pixel value
f(x, y)=Restored pixel value
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_ Since f(x, y)# fx,y) 2
e(x,y)=lf (x,y) — f(x,¥)| 3

The main objective of restoration filter is to optimised the error e(x , y), because the less the error better the filter.
Again Image restoration is a process where image De-blurring and noise suppression (filtering) take place.

Type of Nolse

Uniform nolse

Sal & pepper nolse

Gaussian noioe

Spackel nolse

Gamma nolse

Fig -4: Noise Model

Every noise has its own characteristics and effect on the image to different extends. Generally our focus is to remove
certain kind of noise by applying wiener filter and to find out which noise is best reduced by this filter.

Salt & pepper noise:The Impulse noise is also called salt and pepper noise. Black and White dotes appears in the
image .As a result it is called as salt-and-pepper noise [4]. Image having salt and pepper noise will have dark pixel in
bright area that contain the extremely low value 0 and bright pixel in dark areas that contain the extremely high value
1. The noise arises in the image because of sharp and sudden change in image signal.

The PDF of impulse noise is given by

Pa for z=a
P(Z): Pp for z=b 4
0 otherwise

Fig-5: Original Image figure Fig-6: salt & pepper noise with 0.2 noise variance

Gaussian noise: It is a statistical noise that has a probability density function (PDF) of the normal distribution also
called as Gaussian distribution [4]. In this noise each pixel in the noisy image is the sum of the true value and a random
Gaussian distributed noise value. The noise is independent of intensity of pixel value at each point. The PDF of
Gaussian random variable is given by
F(g)=1N2m02 e~(9-m?* 202 5
F (g) = Gaussian distribution noise in image
o = Standard deviation
m = mean value
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Fig-7: Gaussian Noise with variance 0.2

Speckle noise: This noise can be modelled by random value multiplications with pixel values of the image and can

be expressed as
J=1+n* 6

Where, J is the speckle noise distribution image, | is the input image and n is the uniform noise image by mean o and
variance v. This noise deteriorates the quality of] images. This noise is originated because of coherent processing of

back scattered signals from multiple distributed points.

Fig-8: Speckle noise with 0.02 variance

Image restoration: Image restoration[6] play a very important in noise reduction in an image. The main objective of
restoration process is to extras noise pixel from the number of pixel in an image restoring the file detail of the image.
Image restoration [6] is a process where image de blurring and noise suppression take place. Here by applying wiener
filter we are going to restore some noise and examine their property.

d(n)
+

I(n) W) o) [ 4 ¢(n)

Fig-9: Image of wiener Filter

In the above 1(n) and d(n) are discrete-time random signal. The filter output y(n) and e(n) is the estimation error. Here
the input signal I(n) is passes through wiener filter w(z) and again the result is added with another signal d(n) to obtain
a filtering error e(n)[7].

The wiener filter is expressed as

H*(x,)

S = !

Here H(x,y) = Degradation function
H"(x,y) = complex conjugate of degradation function
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Sn(X,y) = Power spectral density of noise
St(X,y) = Power spectral density of un degraded Image

For noise estimation a small filtering window is selected initially. Then the window size is changed or selected
according to the amount of noise present in that picture which have to be noise free. Below a wiener filter is used for
filtering of salt and pepper noise. Here also various masks having different size are used.

Algorithm for Restoration by wiener filter:

STEP 1: Take an original image.

STEP 2: Convert the image into grey scale image.
STEP 3: Create noised image with various density.
STEP 4: Create Wiener filter of different mask size.
STEP 5: Compute the mean and standard deviation.
STEP 6: Compute the PSNR,SNR , MSE of that image.
STEP 7: Show the Restored image.

STEP 8: End of the process.

PERFORMANCE PARAMETER: For comparing original image and uncompressed image, we calculate
following parameters.

MSE(Mean square error): The most frequently used image quality measures are deviations between the original and
processed images of which the mean square error(MSE)[8]. The effectiveness of the algorithm stands in minimizing
the mean square error. If F(X, Y) is the original clean image, G(X, Y) is the corrupted image and £(X, Y) is the de-
noised image then MSE is given by

MSE=_ i BYoa (F () = £ () 8

SNR(Signal to noise ratio): SNR(Signal to noise ratio):It is one of the most important statistical parameter for
measurement of quality of an image [9]. Signal-to-noise ratio is defined as the measurement of signal power to noise
power of a corrupted signal. When the ratio of SNR is higher, it indicates more noise in an image.

SNR s calculated as SNR=Lsignal 9

Pnoise

PSNR(Peak signal to noise ratio): PSNR[10] is the ratio between maximum possible power of a signal and the power
of distorting noise which affects the quality of its representation. Larger PSNR indicate a smaller difference between
the original uncorrupted image and the de-noised image. This is the most widely used objective image
quality/distortion measure. The main advantage of this measure is ease of computation. PSNR is calculated using

PSNR:ZOIOglo(fm“"/ e 10

Where, Fmax= 255 for an 8-bit image.

RESULT: all the above discussed noise are restored by wiener filter and the result are analysis.
Tablel: A Comparative table for PSNR, SNR, MSE of Noise variance 0.02

Noise PSNR SNR MSE
Salt & | 22.2217 16.6339 2.4326
pepper
noise
Gaussian 20.0422 14.4544 106.5223
noise
Speckle 22.6421 17.0542 68.1277
noise
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Fig-12: Restoration of Speckle noise of variance 0.02 by using wiener filter

CONCLUSION

In this paper, we have discussed different types of image and different type of noise occur inan images during image
acquisition or transmission. Light is also thrown on the causes of these noises and their major sources. In the fourth
section we describe about wiener filter and its techniques that can be applied to de-noise the images. Experimental
results presented, insists us to conclude that wiener filter performed well for salt & pepper noise. Where as it’s
performed worst for Gaussian noise.
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