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Abstract: Although various denoising algorithms have been proposed, we all know for a fact that still removing noise from images is a
great issue of concern for researchers. The proposed mechanisms have not been able to attain the desirable results. The noise gets
introduced while acquisition or transmission of the image. One of the majorly found noises in images is the Gaussian noise. The
corruption of image with Gaussian noise is a classical problem till date. In this paper | have proposed a new method for the removal of
Gaussian noise. The technique is majorly based on a hybrid of Neigh and Bayes shrink, and Discrete Wavelet Transform. This
technique is a kind of extension of previous techniques. The main aim is to minimize the noise as much as possible. The results have
been compared on various quality parameters such as PSNR, CNR, Standard Deviation and Entropy.
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1. Introduction where the following fig represents a 3 X 3 window

It is not practically possible to get an image without the ® & ©® ©® ¢ ¢
insertion of noise. All devices have traits that make them
susceptible to noise. The noise simply reduces the quality of
the image and makes it visually unpleasant. The major
requirement of denoising the image is to maintain the quality
of image by removing the noise and preserving the main
features [4][15]. There have been developed various methods
regarding this concept. It is important to note that these
methods should not alter the details of the image. But most of
the denoising methods degrade or remove the fine details and
texture of the original image[7]. But then wavelet transforms
emerged during the last decade[12]. There are two main |
types of wavelet transform that is continuous and discrete. r

Where, the Discrete Wavelet Transformation is now wavelet coefficient

considered more suitable over methods like Fourier and to be thresholded

Cosine transforms. Wavelets provide a framework for signal

decomposition in the form of a sequence of signals known as Figure 1: Example of neigh shrink neighbouring window,
approximation  signals with  decreasing  resolution size 3x3

supplemented by a sequence of additional touches called

details[14][10]. The proposed method mainly deals with the

Gaussian noise, that is also known as additive white Gaussian

noise.

3x3 window B i

2. Neigh Shrink

Chen et al. proposed a technique that incorporates
neighbouring coefficients in the field of wavelets that was
named the neigh shrink. The wavelet is accomplished by
applying the low pass and high pass filter on the same set on
low frequency coefficients. That means wavelet is correlated
in a small neighborhood. A large coefficient will probably
have large coefficient at large wavelet coefficient as its
neighbours. The window size may vary i.e. it can be 3 X 3, 5
X 5,7 X 7 etc. But the results have shown that 3X3 is the
most appropriate window size. The shrinkage for Neigh
shrink for an arbitrary 3 X 3 window centred at () is given
by[1]
]
=1- -) (1)
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The flow chart for Neigh shrink is as follows:

[ Originzl image ]
v

[ Add Ganssian neise with g =10, 20, 30 .__100 ]

'

[ Decompose the noise mage usime DWT ]

v

Choose the window size L where the L is positive ]

odd number

v

Find the magnitude of square sum of the entire
wavelets coefficient within the nsighbothood wmdow

v

[ Each wavelet coefficient 15 shnmk by using Neigh ]

Shrmk kespme L unchanzed m zll sub-hands.

v

{Pﬂ'fmm the IDWT to the thresholding wavelet coefficients

assumed. Then a threshold T is tried to find, that minimizes
the Bayesian risk.

The flow chart for Bayes shrink is as follows:

| Dﬂm’ial mare |

[ Add Ganzsizan noise with o =10, 20, 30 ___100 ]

!

[ Decompose the neise mape using DWT ]

[ Find the magnitude of squars sum of wavelst coefficients l

Ezch wavelet coefficient i shrunk by using Neigh Shrink
shrmkzage formula kespme 3 and L unchanged m all sub-bands.

!

[ Perform the IDWT to the thresholding wavelet coefficients l

v

Find the quality perameters znd computation time to evaluste the
performance of the eiven thresholdme scheme.

'

Find the quality parameters and computation tme to
gvaluate the performance of the siven thresholdme scheme

Figure 2: Flow chart for Neigh Shrink

3. Bayes Shrink

Bayes shrink is one of the most efficient existing methods of
wavelet thresholding for the purpose of image denoising[18].
Bayes shrink was proposed by Chang, Yu and Vetterli
[14][4]. It was proposed to minimize the Bayesian risk. It is
different from other thresholding techniques as the results
come from the Bayesian approach but not from soft or hard
thresholding.

o.=vmei(a; - g, 0) @)
where a7 is the variance of the signal.

The threshold value proposed in Bayes shrink is a function of
noise variance and variance of noiseless data and is
independent of the shape parameter [18]. The bayesian rule
directly estimates the y k without using soft or hard
thresholding for a specific level [9]. A generalized gaussian
distribution for the wavelet coefficients in each sub band is

Figure 3: Flow chart for Bayes Shrink

4. Discrete Wavelet Transform

The non linear methods for denoising have gained the
attention of the researchers these days. These methods are
mainly based on thresholding the Discrete Wavelet
Transform (DWT) coefficients, which have been affected by
additive white Gaussian noise[12]. The DWT is basically the
decomposition of the signal that provides better spatial and
spectral localization. When a signal is decomposed, it is
known as analysis, that in mathematical manipulation means
discrete wavelet transform. When this decomposed signal is
reconstructed, it is known as synthesis that mathematically
means inverse discrete wavelet transform. Basically the
denoising algorithms that use wavelet transform: calculating
the wavelet transform of the noisy signal, modifying the
noisy wavelet coefficients and computing the inverse
transform using the modified coefficients.

DWT is basically a tool that separates data into different
frequency components, then these are studied by matching
the resolution to its scale[19].
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Figure 4: Diagram of wavelet based denoising
In the process of decomposition of an image by DWT, the
transform coefficients are modelled as independent
identically distributed random variables with generalized
Gaussian distribution (GGD). The coefficients are then [ Original imaze J
analysed on the basis of thresholding that can be either soft = J’ =
or hard thresholding. Some of the features of DWT are:
[ Decompose with MEHWT ]
e Allows good localization in both time and spatial |
frequency domain. ¢ ¢
Transfi ti f whole i int inherent
o S crzlrilrslgorma ion of whole image introduces inheren Neigh Shrirk Bayes Shrink
o Better identification of what data is important according 4: 4
to human perception. IMFEWT [ IMFHWT
| |
5. Proposed Method
| o-Blendme |

In the proposed method, I have combined the Neigh shrink
and Bayes shrink to get a more productive result, i.e. to get
more denoised image. This hybrid of the thresholdings is
applied on the image using the discrete wavelet transform.
The methodology of the DWT based image denoising has the
steps as shown in figure 4[6]:

e The noisy image is transformed into an orthogonal domain
by discrete 2-D wavelet transform.

e Then hard or soft thresholding is applied on the noisy
detail coefficients of the wavelet transform.

e The denoised image is obtained by applying inverse
discrete wavelet transform.

v

Intenzity Transformations ]

v

l Denoised Image ]

Figure 5: Flow chart for the proposed method

In this method, the original grayscale image is first corrupted
by Gaussian noise. The image is then decomposed. For the
decomposition, the discrete wavelet transform is used. It
decomposes the image to four different frequencies namely
approximate, horizontal, vertical and diagonal (a, h, v ,d).

e Approximation: includes information of the average of the
image.

e Horizontal: includes information regarding the horizontal
edges/details of the image.

e Vertical: includes information regarding the vertical
edges/details of the image.

e Diagonal: includes information regarding the diagonal
details of the image e.g. corners.

For this decomposition there are present different wavelets
like haar, daubechies etc. But here, MFHWT (modified fast
haar wavelet transform) has been used. The MFHWT is an
enhancement of haar wavelet.

The MFHWT reads the image as a matrix. to all the rows and
columns, MFHWT is applied. From the average and
difference of nodes of previous level, the approximate and
detail coefficients are counted. The process is called wavelet
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decomposition and the detail coefficients are called wavelet
transform coefficients. The decomposed image is then passed
through neigh shrink and bayes shrink which convert the
image into a set of frequencies by taking a threshold value
and changing the values below this threshold to 0. This
cleans out the unnecessary details, which are considered as
noise. For the reconstruction of the image, the inverse of
MFHWT is considered that is also called wavelet
reconstruction. It changes the set of frequencies into a proper
image. Here, we get two images, one from neigh and another
from bayes after reconstruction. So to merge these into a
single image, alpha blending is used. Further to enhance the
contrast of image, the intensity transformations are used.
Goal is to modify pixel intensity to improve the visibility of
objects of interest in an image. And hence, we get the
denoised image. The results are compared on various quality
parameters like PSNR, CNR, entropy and standard deviation.

6. Results and Discussions

The experimental results have been carried on different

images. Every image has been corrupted by Gaussian noise. Hybnd
The results show that the hybrid of two very good denoising Figure 6: Example of test image Lena when tested with
methods i.e. Neigh and Bayes shrink gives better output than proposed method.

the result given by them solely. The tables below show the
results for 3 different test images.

Table 1: Results for test image Lena

Type of Quality parameters

method PSNR CNR Entropy Standard
Deviation

Neigh 23.853 80.920 0.458 47.570

Bayes | 24.797 | 65.744 0.454 46.889

Hybrid | 28.763 108.639 5.646 51.545

Table 2: Results for test image Boy

Type of Quality parameters Ongmnal image Noisy mage
method PSNR CNR Entropy Standard
Deviation
Neigh 23.937 57.351 0.386 61.094
Bayes | 25.019 | 41.770 0.352 60.567
Hybrid | 28.484 86.617 5.517 65.374

Table 3: Results for test image Dog

Type of Quality parameters
method PSNR CNR Entropy Standard
Deviation - 3
Bayes | 26.059 | 59.027 0.142 54.569
Hybrid | 29.721 107.591 5.162 59.385
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£ b sl Figure 7: Example of test image Dog when tested with
Ongmnal image Noisy image proposed method.
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7. Conclusions and Future Scope

The paper represents a new technique for image denoising
especially for the image corrupted by Gaussian noise, which
is the most common noise amongst all. It is very clear from
the paper that blending of two types of thresholding
techniques give a better output. The wavelet transform
proves to be an effective technique in denoising the images.
The tables show that the hybrid gives higher values for the
quality parameters than the both.

But we cannot deny the fact that this study of image
denoising will never end. So for better results, we can always
try for new techniques. Thus in future, we can try to merge
some other thresholding techniques with this proposed
method to check for better results.

References

[1] Vikas Gupta, Rajesh Mahle, Raviprakash S. Shriwas.
"Image denoising using wavelet transform method"
IEEE Tenth International Conference on WOTC (2013).

[2] David L. Donoho. "De-noising by soft thresholding"
IEEE Transactions on Information Theory, Vol. 41, No.
3 (1995)

[3] Maarten Jansen and Adhemar Bultheel. “Multiple
wavelet threshold estimation by generalized cross
validation for data with correlated noise". Report
TW250 (1997).

[4] S. Grace Chang, Bin Yu, Martin Vetterli. "Adaptive
wavelet thresholding for image denoising and
compression" IEEE transactions of Image Processing
Vol. 9, No. 9 (2000).

[5] A. Buades, B. Coll, J. M. Morel. " A review of image
denoising algorithms, with a new one". (2005)

[6] S. Kother Mohideen, Dr. S. Arumuga Perumal, Dr. M.
Mohamed Sathik. "Image Denoising using discrete
wavelet transform" IJCSNS Vol. 8, No. 1 (2008).

[7] A. Buades, B. Coll, J. M. Morel. "A non local algorithm
for image denoising" IEEE International Conference on
Computer Vision and Pattern Recognition, Vol. 2
(2005).

[8] Sudipta Roy, Nidul Sinha & Asoke K. Sen. " A new
hybrid image denoising method" International Journal
of Information Technology and Knowledge
Management, Vol. 2, No. 2 (2010).

[9] Aarti, Gaurav Pushkarna. "Comparative Study of Image

Denoising Algorithms in Digital Image Processing"

COMPUSOFT, An international journal of advanced

computer technology, Vol. 3 (2014).

Sachin D. Ruikar, Dharmpal D. Doye. "Wavelet based

image denoising technique". IJACSA, Vol 2, No. 3

(2011).

[11] Florian Luiser, Thierry Blu and Michael Unser. "A new
SURE approach to image denoising: Interscale
orthonomal wavelet thresholding". IEEE transactions on
image processing. Vol. 16, No. 3 (2007).

[10]

[12] J. N. Ellinas, T. Mandadelis, A. Tzortzis, L. Aslanoglou.

"Image denoising using wavelets".
[13] Bela Khurana, Ankita Mittal. "Review on image
denoising usint DWT algorithm". IJSRD Vol. 2 (2014).
[14] Asem Khmag, Abd Rahman Ramli, Syed Abdul
Rahman Al-Haddad, Shaiful Jahari Hashim. "A detailed

study of image denoising algorithms using discrete
wavelet transformation" IJCST Vol. 5 (2014).

[15] Li Hongqiao, Wang Shenggian. "A new image
denoising method using wavelet transform" IEEE
International Conference on IFITA vol 1 (2009).

[16] Yang Qiang "Image denoising based on haar wavelet"
IEEE International Conference on Electronics and
Optoelectronics (2011).

[17] Harnani Hassan , Azilah Saparon "Still image denoising
based on discrete wavelet transform" IEEE International
Conference on System Engineering and technology
(ICSET) (2011).

[18] Masoud Hashemi, Soosan Beheshti "Adaptive bayesian
denoising for GGD signals in wavelet domain" (2012)

[19] M. Kociolek, A. Materka, M. Strzelecki, P. Szczypinski.
"Discrete wavelet transform- derived features for digital
image texture analysis" Proc. of International
Conference on signals and electronic systems (2001).

Volume 3 Issue 10, October 2014
WwWWw.ijsr.net

Paper ID: OCT14372

Licensed Under Creative Commons Attribution CC BY

1299






