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Abstract - Image Denoising is an important pre-processing task which is used before further processing of image. The
purpose of denoising is to remove the noise while retaining the edges and other detailed features. This noise gets
introduced during the process of acquisition, transmission & reception and storage & retrieval of the data. Due to this
there is degradation in visual quality of image. The noises which are of major considerations are Additive White Gaussian
Noise (AWGN) and Impulsive Noise.
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I. Introduction

Image processing is a method to perform some operations on an image, in order to get an
enhanced image or to extract some useful information from it. It is a type of signal processing in which
input is an image and output may be image or characteristics/features associated with that image.
Nowadays, image processing is among rapidly growing technologies. It forms core research area within
engineering and computer science disciplines too.
Image processing basically includes the following three steps:
Importing the image via image acquisition tools.
Analyzing and manipulating the image.
Output in which result can be altered image or report that is based on image analysis.

There are two types of methods used for image processing namely, analogue and digital image

processing. Analogue image processing can be used for the hard copies like printouts and photographs.
Image analysts use various fundamentals of interpretation while using these visual techniques. Digital
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image processing techniques help in manipulation of the digital images by using computers. The three
general phases that all types of data have to undergo while using digital technique are pre-processing,
enhancement, and display, information extraction. Image denoising is one of the important and essential
components of image processing. Many scientific data sets picked by the sensors are normally
contaminated by noise. It is contaminated either due to the data acquisition process, or due to naturally
occurring phenomenon. There are several special cases of distortion. One 2 of the most prevalent cases is
due to the additive white gaussian noise caused by poor image acquisition or by communicating the image
data through noisy channels. Other categories include impulse and speckle noises. The goal of denoising
algorithm is to remove the unwanted noise while preserving the important signal features as much as
possible. Noise elimination introduces artifacts and blur in the images. So image denoising is still a
challenging task for the investigators. Several methods are being developed to perform denoising of
corrupted images. The two fundamental approaches of image denoising are the spatial filtering methods
and transform domain filtering methods. Spatial filters operate a low-pass filtering on a set of pixel data
with an assumption that the noise reside in the higher region of the frequency spectrum. Spatial low-pass
filters not only provide smoothing but also blur edges in signals and images. Whereas high pass filters
improve the spatial resolution, and can make edges sharper, but it will also intensify the noisy
background. Fourier transform domain filters in signal processing involve a trade-off between the signal-
to-noise ratio (SNR) and the spatial resolution of the signal processed. Using Fast Fourier Transform
(FFT) the denoising method is basically a low pass filtering procedure, in which edges of the denoised
image are not as sharp as it is in the original image. Due to FFT basis functions the edge information is
extended across frequencies, which are not being localized in time or space. Hence low pass-filtering
results in the spreading of the edges.

Il. Performance Evaluation in Image Denoising

Objective image quality measures play important roles in various image processing applications.
Basically there are two types of objective quality or distortion assessment approaches. The first is
mathematically defined measures such as Mean Square Error (MSE), Root Mean Square Error (RMSE)
and Peak Signal-Noise Ratio (PSNR). The second considers Human Visual System (HVS) characteristics
in an attempt to incorporate perceptual quality measures.

In practice, however, the HVS is more tolerant to a certain amount of noise than to a reduced
sharpness. Moreover the visual quality is highly subjective and difficult to express objectively. In
addition, the HVS is also highly in tolerant artifacts like “blips” and “bumps” on the reconstructed image.
In the absence of accurate mathematical model for the complete HVS there is no reliable standard
measure of image quality that is consistent with human perception and that provides qualitative as well as
quantitative measurements. In spite of the lack of such an ideal measure, there are “acceptable” image
guality measures that have been consistently used in the literature. One commonly used image quality
measure is known as Root Mean Square Error (RMSE). Although it does not always correlate with human
perception it is considered as “good” measure of fidelity of an image estimate.

1. Sources of Noise

Researchers are mainly concerned with the noise in a transmission system; usually the
transmission channel is linear but dispersive due to a limited bandwidth. The image signal may be
transmitted either in the analog form or in digital form. When an analog image signal is transmitted
through a linear dispersive channel, the image edges get blurred and image signal gets contaminated with
AWGN since no channel is noise free. The noise introduced in the transmission channel of a
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communication system will be considered in analog form. If the channel is so poor that the noise
variances is high enough and make the signal excursive to very high positive or high negative value, the
thresholding operation which is done at the front end of the receiver will contribute to saturated maximum
and minimum values. Such noisy pixels will be seen as white and black spots. Therefore this type of noise
is known as Salt and Pepper Noise (SPN). If analog image signal is transmitted the signal gets corrupted
with AWGN and SPN as well. Thus there is an effect of mixed noise. If the image signal is transmitted in
digital form through a linear dispersive channel, then a noise is introduced due to Bit Error called Inter
Symbol Interference (I1SI) which takes place along with AGWN which makes the situation worse. Due to
ISI and AWGN, it may happen that 1 may be recognized as 0 and vice versa. Under such circumstance,
the image pixel values have changed to some random values at random positions in the image frame.
Such type of noise is known as Random-Valued Impulse Noise (RVIN). Such kinds of error are taken
care by the proposed Switching Weighted Adaptive Median (SWAM) Filter.

IV.  Denoising Methods

There are two basic approaches to image denoising, spatial domain filtering methods and transform
domain filtering methods.

Spatial Domain Filtering Methods:

A traditional way to remove noise from image data is to employ spatial filters. Spatial filters are
further classified into linear filters and non-linear filters. Linear filters process time-varying input signals
to produce output signals, subject to the constraint of linearity. These results from systems composed
solely of components (or digital algorithms) classified as having a linear response. In signal processing,
a nonlinear (or non-linear) filter is a filter whose output is not a linear function of its input. That is, if the
filter outputs signals R and S for two input signals r and s separately, but does not always output aR +
BS when the input is a linear combination ar + Bs.

Transform Domain Filtering Methods:

The Transform Domain Filtering methods can be classified according to the choice of the basis or
analysis function. The analysis functions can be further classified as Spatial Frequency Filtering and
Wavelet domain

Spatial Frequency Filtering refers to low pass filters using Fast Fourier Transform (FFT). In
frequency smoothing methods the removal of the noise is achieved by designing a frequency domain filter
and adapting a cut-off frequency to distinguish the noise components from the useful signal in the
frequency domain. These methods are time consuming and depend on the cut-off frequency and the filter
function behavior. Furthermore they may produce frequency artifacts in the processed image. Noise is
usually concentrated in high frequency components of the signal which corresponds to small detail size
when performing a wavelet analysis. Therefore removing some high frequency (small detail components)
which may be distorted by noise is adenoising process in the wavelet domain. Filtering operations in
wavelet domain can be categorized in to wavelet thresholding, statistical wavelet coefficient model and
un-decimated. Wavelet domain transform based methods
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V. Conclusion

In this paper | have briefly described image processing concept with image nosining. Image
denoising is a process to remove the noise that gets captured during image accusation process. The paper
describes basic fundamentals of image denoising.
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