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Novel Approaches for Image Denoising using
Augmented Algorithms

SK. Faiz Ahmed, K. Ramesh Reddy

Abstract: Images recurrently received in an impaired quality due
to indigent image capturing, scanning and transmitting devices.
This demands the image denoising. In this paper, we proposed
two novel approaches for image denoising. The first one based on
geometrical pixel location computes the details of the processed
image with modifications in encoding and decoding process. The
input image filtered and the selected geometric positions were
encoded. During the image decoding process, the original
geometric locations were observed for quality of denoising. The
computed parameters are Peak Signal to Noise Ratio (PSNR),
Structural Similarity index (SSIM), Mean Square Error (MSE)
and computation time. The second approach based on an
improved genetic algorithm (GA). The existing techniques mostly
involve non-neighbourhood creates suspicion in the calculation
of the contents of an image .These redundancies further cause
the complications and able to be abused to evacuate the
commotion in the image. Thus, our proposed improved GA
approach based on the scheme called picture denoising
component with enhanced hereditary calculation. The results
obtained shows the superiority of the proposed two approaches in
image denoising.

Keywords: Image denoising, Genetic Algorithm, Geometric
pixel location, Pixel encoder, PSNR, SSIM.

. INTRODUCTION

Denoising an image is a main mechanism task to
correcting noise and its reproduction on a display. The
image basically consists of several features like colour,
contrast, texture, edge etc., The bottleneck in removing the
noise in an image by maintaining at appropriate levels.
Several researchers have done exhaustive research for past
three to four decades and various techniques have been
developed. Major denoising strategies incorporate Gaussian
separating, Wiener sifting, and wavelet thresholding. A lot
more techniques have been created. Detailed analysis and
evaluation of state-of-the-art denoising methods methods are
close to optimal when applied to natural images. By
applying this denoising method directly on the noisy image
still room for enhancement in several directions. For
instance, while these methods manage to correctly remove
most of the noise, then there is an increment in terms of
PSNR and SSIM. Then constructing a denoised image
follows.

1. RELATED WORK

At first, we considered the paper of Lebrun et al. [17] for
a complete description of the image denoising problem, as
well as a detailed analysis and analogy of ultra-modern
denoise mechanism.
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It has been known by Levin and Nadler [20] and
Chaterjee and Milanfar [12] that the advanced denoise
operate routine are close to optimal when applied to natural
images. whereas for many images the noise model is
unknown; in such cases, there is still ample room for
improvement see Lebrun et al. [19] and references therein
for blind denoising algorithms. Different techniques in the
literature in this area and one of the best by Lysaker et
al.[15]. The advancement of novel technologies have created
new functionalities in high speed data internet paths [24]
which are essential for multimedia applications.

1. PROPOSED METHODOLOGY

Many denoising techniques are in literature, the
techniques improved in PSNR and SSIM values. For further
improvement will possible only carrying filtering technique
modification. The proposed methodology improves the
noise reduction simply by encoding and decoding of
denoised image. In the first step of proposed technique, we
applied common denoising technique, then for the denoised
image geometric located encode mechanism for each color
channel is applied. For each color channel apply same
denosing technique which is applied before encoding. After
denoising process for each channel geometric decoder is
applied to retrieve images with as original color. After that
combine all channels to form original image.

A. Geometric Location Encoder and Decoder

Let I(x, y) be the color image, Decompose the image into
three color components R, G and B. The proposed process of
geometric encoder is explained using figure.l1. First for each
color channel pixel location in diagonal wise are rotated then
even rows are moved between nearer columns and even
columns are shifted in forward direction.

Input Noisy Apply Denoised Geometric
lmage Filter Image Location
Encoder
Apply Filter
Denoised Geometric
Image Location
_ Decoder

Figure. 1.Geometric location encoder and decoder based
Image Denoise
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Similarly, the decoder decodes the encoded image in the
according to sequence opposite to encoder as shown in
figure.2.

B. Image Denoise Algorithm

The pixel values of image I(x,y) is indicate by
F(m,n)={1(x,y),x € 1,3,3,4,..m,y€ 1,2,34,..n }

The pixel encode in diagonal rotation is given by
Dr(x, y) = I(y, x) for x=1, 2, 3,.mand y=1,2,3,..n

Then, encoding of pixel done through x direction. Both
odd and even rows considered for this purpose.

Dre(x, y) =Dr(x, y) for x=0, 2, 4,....m and
y=0,1,2,34.....n

Dro(x, y) = Dr(x, y) for x=1, 3, 5,....m and
y=0,1,2,3,4.....n

After pixel encode in row direction, pixel encode by
selecting even and odd columns is given by

Dce(x, y) = De(x, y) for x=0, 2, 4,....m and

y=0,2,4,.....n
Dco(x, y) = De(x, y) for x=1, 3, 5,....m and
y=1,3,5,....n

Then, for each column encoded image and row encoded
the filtered technique is applied. Once the denoising
completes each and every block is mixed to form original
image size through decoding process. The proposed denoise
for color image clearly explained in following algorithm.

C. Proposed Denoised Technique for color image
Input : Image I(X, y), Filter technique F.

Output: Denoise Image.

Initialization: m=number of rows of I(x, y) ,n= number of
columns of I(x, y).

1. C=number of color channels

2. R(X, y) = 1(x, y, 1), Red channel of I(x, y).

3. G(x, y) = I(x, Y, 2), Green channel of I(X, y).

4. B(x, y) = I(x, y, 3), Blue channel of I(X, y).
Fori=1to Cdo

If i==

11(x,y)=R(x.y)

Else if i==

11(x,y)=G(x.y)

Elseif i==

11(x,y)=B(x.y)

End if

for x =1to mdo

fory=1tondo

5. Apply filter F to original image d(x, y) =F(I(x, y))
6. Apply encoder technique and get Dce(X, y) and Dco(X, y)

7. Apply filter F to both the encoded blocks
Dce(x,y),Dco(x,y) and combine

If x= even and y=even
Dr(x, y) = Dce(X, y)
Else if x=o0dd and y=odd
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Dr(x, y) = Dco(x, y) End

8. Decode Dr(x, y) in diagonal rotation to obtain denoised
image

I(x, y)=Dr(y, X)

End for

End for

9. Original color image extraction
1(x,y,1)=11(x,y)

endfor
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Figure. 2. Geometric location encoder
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Figure .3. Geometrical Pixel location decoder

V. IMPROVED GENETIC ALGORITHM

The Genetic Algorithm had a unique feature of fact finding
technique. It also gives best outcomes for the optimization
issues. Chromosomes (cms) is routinely entered in a
progression of segments. Further each part is identified and
known as excellence.

a. Fitness-Function

The fitness function is another parameter associated with
each cms in the health worth. Further, another sophisticated
health worth recommend the cms for outcome.

The (P[o[A]) , probability is determined by the finest
probability consideration.

b Improved-selection

1. Pre-Selection
2. Post-Selection
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The reason to choose the cms from different samples and
structures is shown by the health opinion of the
chromosomes. The selected element covers large area when
the opposing chromosome done better.

pi-F/YM, F;, i=1,2,

The above equation utilized for wellness estimation.

Pi= Standardized wellness estimation of a m" cms and Fi=
Wellness estimation of a cms in the populace. The concept
of Pre and Post selections is an important function in
Genetic Algorithm.

3. Crossover

The crossover utilized to connect subparts of the folks
towards conveys successors. During this process, the
supervisor is expected to associate and bond the streamlined
materials.

4. Mutation

The process of mutation is used to improve the performance
of GA. The salient feature of mutation is the self-
assertiveness in transforming the measure of finest details in
chromosomes.

Algorithm

Step 1: Proposed Algorithm

Step 2 : Initializing population While (not termination
coordination) do:

Step 3 : Mutation with Croosover

Step 4 : Calculating fitness values

Step 5 : Function Local_Search()

Step 6 : Count Iteration

Step 7 : do

Step 8 : Temp <« XC forj « 1 to COUNT_POINT
Step 9 : Change_Bit (Temp [Abs_Point])

Step 10 : Endfor

Step 11 : Chromosome.Fitness

Step 12: Buildng new population

Step 13: End

Two half and halves are proposed to be associated over the
pixel framework of the watchmen.For each new individual,
each and every one of these cross breeds has meet chance to
be picked one-point portion discretionarily describes a
segment of the pixel grid of the individual. All pixels to the
other side of that fragment start from one parent and the
different pixels begin from the other parent

Three changes are proposed to be associated over the
new individual. Yet again, each and every one of them has a
comparative chance to be discretionarily picked darken
applies the effect of cloudiness to the image of the
individual. Each pixel is selected the estimation of a
weighted ordinary among it and its neighbors, making the
image smoother. The strategy associated as dimness affect is
open in unpredictable a little self-assertive trouble can be
associated with 5% of chance to each section of the pixel
organize. Constrain.Expands all the individual pixels of he
picture by a proportionate subjective factor, which helps or
clouds the image as a rule.
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V. RESULTS
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Figure.4. Performance evaluation in PSNR of proposed
mode.
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Figure.5. Performance evaluation in SSIM of proposed
mode.
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Fig. 6 The original image and its histogram
Fig.6. Original images. The image has been then made
noisy by applying the ‘salt and pepper’ and Gaussian

noise
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Noised image

Histogram of noised image

Figure. 7.a. Image with salt and pepper noise

Noised image

Histogram of norsed image

Fig 7.b)
Fig.ure 7.b. Image with Gaussian noise
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Fig 8: PSNR value on the noise variance of the Gaussian
noise

VI. CONCLUSION

This paper showed a novel image denoising procedure using
BM3D filtering method with proposed encoder and decoder
system. The proposed methodology improves the noise
reduction. In the first step of proposed technique, we applied
standard denoising technique, then for the denoised image
geometric located encoding technique for each color channel
is applied. Decompose the image into three color
components R, G and B. For each color channel apply same
denosing approach which is applied before encoding. After
denoising process for each channel geometric decoder is
applied to retrieve original color channels. After that
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combine all channels to form original image.This paper
proposed two algorithms that gives better results appeared
differently in relation to existing methodologies.
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