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Abstract
Noise present in the image hides necessary details. It compromises 
with the level of quality of image. It is necessary to remove 
the noise from the image. Noise removal is one of the pre-
processing tasks in several images processing technique. Many 
different type of filter used to remove different type of noise 
from image. Different noise models are used like additive and 
multiplicative. They include Gaussian noise, salt and pepper noise, 
speckle noise and Brownian noise. Selection of the denoising 
algorithm is application dependent. Hence, it is necessary to have 
knowledge about the noise present in the image so as to select the 
appropriate denoising algorithm. In this paper I make a survey on 
the comparison of various image denoising filter and conclude 
which is better.
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I. Introduction
Image denoising is one of the most important concerns in the 
digital image processing. Noise may occur due to poor sensor, 
imperfect instrument, and problem with data acquisition process. 
It is necessary to detect the noise present in the image. On the 
other hand, image denoising from natural and unnatural images 
is still a challenging problem in image processing. Images are 
often received in defective conditions due to poor scanning and 
transmitting devices. Consequently, it creates problems for the 
subsequent process to read and understand such images. A digital 
image is an array of real numbers represented by a finite number 
of bits. The implementation using two steps i.e. Detection of Noise 
and Filtering the Noise. But they are effective for some images 
only. As noise level increases resultant image will not be clear 
for human visual perception. The main property of good image 
denoising method is that it will remove noise. While preserving 
edges. Basic operation of image processing can be shown with 
the help of fig.1.

                 
Fig. 1: Basic Operation of Image

In sometimes images are not of good quality, due to both hardware 
and software inadequacies. Before processing the image we have 
to remove the unwanted data from it, it means we have to remove 
the noise from the image. There are different types of noises each 
having different statistical properties. Various techniques are used 
to remove noise from image.

Fig. 2: Noisy and Denoisy Picture

In this paper, we carried out a survey on the comparison of various 
images denoising filter and conclude which is better and type of 
noise removed by various filter.

II. Survey on the Comparison of Various Available 
Denoising Filter
Noise removed can be done on image by filtering and by wavelet 
analysis.  While comparing the various denoising filter. We classify 
the filter into two classes: spatial and transform domain.

A. Spatial Domain
In spatial domain we classify spatial domain filter into broad 
categories are linear and non linear. A mean filter belongs to the 
class of  linear filter and median filter belongs to the class of non 
linear filter.

1. Mean Filter
A mean filter belongs to class of linear filter. A mean filter work 
directly on the input image. It works directly on the original image. 
A mean filter [Um98] acts on an image by smoothing it, that is, it 
reduces the intensity variation between adjacent pixels. The mean 
filter is nothing but a simple sliding window spatial filter that 
replaces the center value in the window with the average of all 
the neighboring pixel values including it. It is implemented with 
a convolution mask, which provides a result that is a weighted 
sum of the values of a pixel and its neighbors. It is also called a 
linear filter. The mask is a square matrix. Often a 3×3 matrix is 
used.  The mean filter is used in applications where the noise in 
certain regions of the image needs to be removed. In other words, 
the mean filter is useful when only a part of the image needs to be 
processed. The median filter provides a solution to this, where the 
sharpness of the image is retained after denoising. This filter is 
good for removing noise that is impulsive in nature.

2. Median Filter
A median filter belongs to the class of non linear filter. The median 
filter also follows the moving window principle similar to the 
mean filter. A 3×3, 5×5, or 7×7 kernel of pixels is scanned over 
pixel matrix of the entire image. The median of the pixel values 
in the window is corrupted, and the center pixel of the window is 
replaced with the corrupted median. Median filtering is done by, 
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first sorting all the pixel values from the surrounding neighborhood 
into numerical order and then replacing the pixel being considered 
with the middle pixel value. The median is more robust compared 
to the mean. The median filter is much better at preserving sharp 
edges than the mean filter. 

B. Transform Domain
The transform domain filtering methods can be subdivided 
according to the choice of the basis functions.

1. Spatial-Frequency Domain Filtering
Spatial-frequency filtering refers use of low pass filters using Fast 
Fourier Transform (FFT). In frequency smoothing methods [11] the 
removal of the noise is achieved by designing a frequency domain 
filter and adapting a cut-off frequency when the noise components 
are decorrelated 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.

2. Wavelet Domain
Filtering operations in the wavelet domain can be subdivided into 
linear and nonlinear methods

(i).  Linear Filters
Linear filters such as Wiener filter in the wavelet domain yield 
optimal results when the signal corruption can be modeled as a 
Gaussian process and the accuracy criterion is the Mean Square 
Error (MSE) [14-15]. However, designing a filter based on this 
assumption frequently results in a filtered image that is more 
visually displeasing than the original noisy signal, even though 
the filtering operation successfully reduces the MSE.

(ii). Non-Linear Threshold Filtering
The most investigated domain in denoising using Wavelet     
Transform is the non-linear coefficient thresholding based 
methods. The procedure exploits  property of the wavelet 
transform and the fact that the Wavelet Transform maps white 
noise in the signal domain to white noise in the transform domain. 
The procedure in which small coefficients are removed while 
others are left untouched is called Hard Thresholding [5]. But the 
method generates artifacts, in the images as a result of unsuccessful 
attempts of removing moderately large noise coefficients. To 
overcome the demerits of hard thresholding, wavelet transform 
using soft thresholding.

(iii). Non Orthogonal Wavelet Transforms
Non-orthogonal Wavelet Transform (UDWT) has also been used 
for decomposing the signal to provide visually better solution. 
Since UDWT is shift invariant it avoids visual artifacts such as 
pseudo-Gibbs phenomenon. Though the improvement in results is 
much higher, use of UDWT adds a large overhead of computations 
thus making it less feasible .In [20] normal hard/soft thresholding 
was extended to Shift Invariant Discrete Wavelet Transform. In 
[21] Shift Invariant Wavelet Packet Decomposition (SIWPD) 
is exploited to obtain number of basis functions. Then using 
Minimum Description Length principle the Best Basis Function 
was found out which yielded smallest code length required for 
description of the given data. Then, thresholding was applied to 
denoise the data.

(iv). Wavelet Coefficient Model
This approach focuses on exploiting the multiresolution properties 
of Wavelet Transform. This technique identifies close correlation 
of signal at different resolutions by observing the signal across 
multiple resolutions. This method produces excellent output 
but is computationally much more complex and expensive. The 
modeling of the wavelet coefficients can either be deterministic 
or statistical.

Fig. 3: Various Denoising Filter

III. Conclusion
Performance of denoising algorithms is measured using 
quantitative performance measures such as Peak Signal-to-Noise 
Ratio (PSNR), Signal-to-Noise Ratio (SNR) as well as in terms 
of visual quality of the images. Many of the current techniques 
assume the noise model to be Gaussian. An ideal denoising 
procedure requires a priori knowledge of the noise. limitations 
iproviding sparse representation of data. Wavelet Transform is the 
best suited for performance because of its properties like sparsity, 
multiresolution and multiscale nature. In addition to performance, 
issues of computational complexity must also be considered. 
Thresholding techniques used with the Discrete Wavelet Transform 
are the simplest to implement. Non-orthogonal wavelets such as 
UDWT and Multiwavelets improve the performance at the expense 
of large overhead in their computation. Among all traditional 
filters wavelet transform is best suited as it provides high degree 
of performance. It has various favourable properties like multi 
resolution and multi scale. It is simple to implement when we are 
using discrete wavelet whereas on the other hand due to various 
limitations in data representation FFT is not suitable for removing 
noise from images.
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