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ABSTRACT

degraded
images can be applied in many application areas : of this paper
is to analyze various image restoration or i i
original image from the degraded ima
possible.

INTRODUCTION

In modern age, visual 4 i i form of digital images, but the
i ed with noise which is the undesirable and

ceiver, thereby diminishing the quality of

received image before it can be used in

Image, image restoration or denoising is required

of the image data resulting into a noise free image. An image
e to various reasons like - improper opening of the shutter,
ssing, motion between camera and object etc. In this paper
an filter, median filter and adaptive filter is studied restoring

DIFFERENT TYPES OF NOISES IN DIGITAL IMAGES

Image noise is the random variation of brightness or color information in images produced by the
sensor and circuitry of a scanner or digital camera. Image noise is considered as an undesirable
by-product of image capture. The types of noises are as follows :-
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1 Gaussian Noise

Gaussian noise is one type of noise which is evenly distributed over the signal. This means that
each pixel in the noisy image is the sum of the true pixel value and a random Gaussian
distributed noise value Asoke Nath, 2013 [2]). As the name indicates, this type of noise has a
Gaussian distribution, which has a bell shaped probability distribution function.
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This noise can be depicted with the

2 Salt and Pepper
ise which is actually the

mission. The salt and pepper

ixel elem@gts in the camera sensors, faulty

memory locations, rocess. Salt and pepper noise is shown as
below. e

Figure 2. Salt and Paper Noise (Asoke Nath, 2013)

3 Speckle Noise
The third type of noise is Speckle noise. It is multiplicative noise unlike the Gaussian or Salt and
Pepper type noise. Speckle noise occurs in all coherent imaging systems such as laser, Synthetic
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Aperture Radar (SAR) or in acoustics (Muthukumar et al., 2010 [6]). Speckle noise follows a
gamma distribution function. The figure below shows speckle noise.

4 Brownian Noise

Brownian noise comes under the cétego
called fractal Brownian motion. Fractal B
that follows a normal di ution. Brownia
obtained by integratin

igure.4 Brownian Noise (Asoke Nath, 2013)
VARIOUS IMAGE RESTORATION FILTERS

Most images are affected to some extent by noise, which is unexplained variation in data. Image
analysis is often simplified if this noise can be filtered out. Just as filters are used in chemistry to
free liquids from suspended impurities by passing them through a layer of sand or charcoal;
engineers working in signal processing have extended the meaning of the term filter to include
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operations which accentuate features of interest in data. Employing this broader definition, image
filters may be used to emphasize edges that is, boundaries between objects or parts of objects in
images. Filters provide an aid to visual interpretation of images, and can also be used as a
precursor to further digital processing, such as segmentation. Image Restoration or Denoising is
the process of obtaining the original image from the degraded image given the knowledge of the
degrading factors as shown in Figure 5. It is used to remove the noise from the corrupted image
while retaining the edges and other details as much as possible.

In restoration process, degradation is taken to be a linear spatiallyMperator given by the

equation (1).

Restoration A
il f>[(.r‘_\‘)

DEGRADATION RESTORATION

where, if g(x, y) is
h(u, v) as the restggétion fi ( Al-Nauimy, 2012 [1])
ear and non-linear filtering approaches. In

able to reduce noise levels without simultaneously blurring
oundations are far less secure and they can produce features
efore care must be taken in using them. Some of the denoising
or filtering techni een discussed below:

MEAN FILTE

Mean filter is an averaging linear filter (Asoke Nath, 2013). Here the filter computes the average
value of the corrupted image in a pre-decided area and the center pixel intensity value is then
replaced by that average value. This process is repeated for all pixel values in the image.
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Figure.6 Mean filter used on Salt and pepper noise (Rw Jahid AR013)

\er !

Figure.7 Mean filter*aussian noise (Ro ma, ané Jahid Ali, 2013)

an filt d for Speckle noise (Rohit Verma, and Jahid Ali, 2013)
The above Figure shows the effect of using mean filter of size 5X5 on different types
of noise (Rohit Ver d Jahid Ali, 2013 [7])

MEDIAN FILT

Median filter is a best order static, non-linear filter, whose response is based on the ranking of
pixel values contained in the filter region. Here the center value of the pixel is replaced by the
median of the pixel values under the filter region (Al-Nauimy, 2012; Rohit Verma, and Jahid Ali,
2013). Median filter is good for salt and pepper noise. These filters are widely used as smoothers
for image processing, as well as in signal processing. A major advantage of the median filter
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over linear filters is that the median filter can eliminate the effect of input noise values with
extremely large magnitudes.

aintaining the sharpness of the image while removing the noise
2013) Figure 9-Figure 11 (Rohit Verma, and Jahid Ali, 2013)

In the present work rent image denoising filters and the merits and demerits of all those
filters is discussed afong with different noise models such as Gaussian noise, salt and pepper
noise, speckle noise and Brownian noise. Depending on the noise present in an image a
particular algorithm is to be selected.

To summarize, it is concluded that filters are an important engineering technique which help to
produce a good quality image by removing noises from an image which are bound to creep into
an image because of various reasons which may be controllable or sometimes uncontrollable.

The filtering approach to be adopted for a better result depends upon the kind of noise which
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exists in an image. For salt and pepper noise, the median filter is optimal compared to mean filter
and adaptive filter. The adaptive filter proves to be better than the mean filter but has more time
complexity. The median filter has no noise present in it and is close to the high quality
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