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Abstract

Many of the women in worlds die because of breast cancer and early detection will
save the lives of many women. A mammogram is a special medical image in the breast.
The mammogram image contains artifacts and wedge.

In this paper the mammogram image enhances by applied the Wiener filter to remove
noise and apply Contrast Limited Adaptive Histogram Equitation (CLAHE) to improve a
quality of mammogram image. Before applying them made number step to remove
artifacts and wedge, background and pectoral muscle these know. The result indicted
obtain mammogram image only breast profile, with a nice smooth, safe edge, and high
quality.

These results prove that effective and convenient assistance for medical diagnosis.
Hence, the proposed method definitely can be considered for automated detection of
abnormality like benign, malignant and micro calcifications.

Keyword: breast cancer, Contrast Limited Adaptive Histogram Equitation, mammogram,

wiener filter.
1. Introduction cancer death and caused 22.9% of all types of
In recent days, the great development in the cancers in women[2¢ 3].

medical images prompted researchers to study
and provide computerized methods that provide
support and assistance to people who deal with
diagnosis medical images [1].

A common breast cancer has become a
widespread disease around the world in young
women and leading cause of

In D.Surya Gowri focused on Image enhancement
techniques like smoothing, filtering, denoising,
and histogram equalization. Contrast
enhancement is frequently referred to as one of
the most important issues in image processing.
Histogram equalization (HE) is one of the
common methods used for improving contrast in
digital images [4].
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In they investigated the use of the Anscombe
transformation and the adaptive Wiener filter for
mammography denoising and an MTF-based
inverse  filter for ~mammographic image
restoration. This image restoration technique
could be used as a preprocessing module in
computer aided detection systems to improve the
detection of tumor in breast cancer screening [5].

In this paper, we enhancement the suspicions
region by using wiener filter and CLAHE by
improve a quality of mammogram image and
remove noise.

2. Method and Marital

2.1 DATASET USED

For testing and analysis of the proposed
algorithm, randomly selected number of
Mammographic Image Analysis Society (mini-
MIAS) database, organized by J Suckling et al.in
1994 [6]

2.2 Wiener filter

It is a discrete time linear filter. This has been
widely used in reconstruction of one-dimensional
signals and two-dimensional images. Although
Wiener filter is sensitive to noise, yet it can be
used for good restoration of the original image.
The elegance of Wiener filter lies in the fact that
it incorporates the prior knowledge about the
noise embedded in the signal and the spectral
density of the object being imaged. As a result,
Wiener filter provides a better and improved
restoration of original signal since it takes care of
the noise process involved in the filtering. The
discrete version of the Wiener filter is a
straightforward extension to the continuous

Wiener filter.

e?={[f(xy) - f (xy) I} (1)

is minimized, where E{.} is the expected value of
the argument. The resulting estimate is also called
MMSE estimate.
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(2)

fo,y) = wx,y) *gx,y) ®)

g(xy) = h(x,y) * f(x,y) + n(x,y)

Since we have assumed that H is linear shift
invariant and f is stationary, applying fourier

transform leads to

Hx(k1])

F(k l):[|H(k,l)|"2 +S_u(kl)/s_x(k1l)

1G(k1) (4)

where S_x is the signal power spectrum and S_u
is the noise power spectrum.The Wiener filtered
result. This will help in making use of the
information content in other frames in restoring a

particular frame[7].

2.3 Contrast Limited
Histogram Equalization

Adaptive

The properties of pixels vary spatially,
thus using a single global histogram mapping
does not enhance the local contrast optimally. In
medical imaging local details are important. Local
histogram approach working on small sub-

windows is effective in such applications.
Ketcham et al. [28] were the first to propose a
local technique called Adaptive
Equalization (AHE). This method first divides the

image into blocks, then mapping functions for

Histogram

each block is used to improve the contrast. The
main disadvantage of this approach is slow speed
and the presence of histogram spikes. The
variation of this approach CLAHE overcomes
over-enhancement and noise amplification by
clipping spikes and also improves computation
speed[8].

the procedure of CLAHE is started br the
following steps:
i. The image is divided into blocks.

ii. Histogram is computed for each block

iii. The derived histogram for each block is
clipped and renormalized.
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iv. The desired mapping function is calculated
only at a sample of pixels and the mapping
function for other pixels is obtained by
interpolating mapping functions associated with
its four neighboring blocks.

v. The mapping functions are applied to get a
contrast enhanced image[8].

3 Processes and Method

3.1 Preprocessing

The goal of this stage is to decrease the number of
objects which must be assessed by extracting the
relevant breast region and minimizing the area of
the mammogram image to be examined. Figure of
(2) shows the subsidiary steps of the
preprocessing stage.

“Remove Labels And

N nput
v,mmmoqram/- Wedges . __
/ Image

o

Reduce Size By Ignore
Dark Area

1

S--a)'ﬁﬁrEs"s--r:on Of Pectoral
Muscle _

/0 4
/ Qutput /

“Breast Pro fl'hj_

Figure (2) the Preprocessing process

The stage starts with the removal of
extraneous objects from the mammography
image, such as wedges and labels, by using a
global threshold when transforming the image
into binary image [0, 1]. To suppress labels and
wedges, the physical area of each object in the
binary image is calculated, and the object with the
largest area is taken to be the breast profile itself.
And so, after this, the process is to remove all the
objects except the largest one. After the resultant,
uncluttered, image is obtained, the area of the
image is reduced by ignoring the surrounding
dark area .this will reduce the time taken for next
operations.

Then third stage was used to reduce the
pectoral muscle part by using modified region
growing technique. The seeded region growing is
one of the image segmentation methods, it works
in two ways based on selected pixel locational
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value and other is selection of seed point. The
seed point may be selected adaptively or
manually. In the proposed method, seed point is
selected automatically by considering the
orientation of the mammography. This approach
determines the neighboring pixels of seed point
and examines whether the next pixels should be
added to the region or not. The process is iterated
till to extract the complete ROI

3.2 Enhancement

Fourth stage applied the wiener filter, lastly
stage applied the CLAHE as shown in figure (3).

WA Ealeddly |
h;wm el | QU o

Figure (3) the Enhancement process

1) Wiener filter

It implantation on mammogram image by create
a two-dimensional Wiener filter mask size with a
SNR 0.2 applied to the image, as show in eq.4
in part of (2.2)

P _ H(k])
Fk.D= [|H(k,l)|"2 +S_u(kl)/S_x(kl)

16k

Where G(k,l) is input image after applied the
Fourier transform , H(k,1) the mask the F(k.l)
resulte is of mammogram image, and the
S_u(k,1)/Sxx1y assume value is equal to 0.2

ii) Contrast Limited Adaptive
Histogram Equalization

The CLAHE is an adaptive contrast
enhancement method. It is based on adaptive
histogram equalization (AHE), where the
histogram is calculated for the contextual region
of a pixel. The CLAHE can improve the detection
of simulated speculations in dense mammograms
in a laboratory setting.
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4. Result

In this paper, enhancement the mammogram
image to help radiology for detection tumor, The
input mammogram image consists of a
background (a dark area), an extraneous object
(label), a pectoral muscle, and a breast profile, as
shown in figure(3)

Figure (3) architecture of mammogram image

the first step remove extra objects convert to
binary image then calculate area of each object
then delete all object except the largest object as
shown in figure(4)

o

Figure(4) (a) Original image, (b) Binary Image
(c) Extract breast profile (d) multiplied image ¢
with image a.

second step ignore dark area as shown, third step
elimination the pectoral muscle by used seed
region growing by select position as refer in
(2.1)in figure(5).
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Getting only the Breast

Figure(5) Get ROl from mammogram image

then using wiener filter by choose array of
convolved [3 3] , and PSNR equal =0.2
PSF=fspecial(‘average',[3 3]); is the point-spread
function with which | was NSRP=0.2; is the
noise-to-signal power ratio of the additive noise.
NSR can be a scalar or a spectral-domain array of
the same size as I, J=deconvwnr(l, PSF,SNR);
returning deblurred image J, as shown in figure

(6).

Weiner Filter

Figure(6) apply wiener filter
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The CLAHE applied adapthisteq (i); with a
default value with num_tiles equal[8 8] with clip
levels 0.01, Nbin is 255, as shown in figure (7).

CLAME

figure (7) apply the CLAHE

The figure (8) comparing among the wiener
filter , gaussian filter and median filter base on
single to noise, It show the wiener filter best than
gaussian filter , median filter.
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Figure 8 Comparison (wiener filter, gaussian filter
, median filter)
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5. CONCLUSIONS

Breast cancer is leading cause of death for
women. This early detection may save the life of
the patient. The proposed method of pre-
processing presented with removal of background
artefacts, pectoral muscle suppression and image
quality helps much in early detection. Our results
show that, significant wiener filter and CLAHE
are influencing factors for enhancement of
mammography. The complete pectoral muscle
was reduced by modified region growing
techniques. The proposed method tested on
images of MIAS database, ROI extracted from all
the images accurately and proved to be suitable
for CAD system of early detection of breast
cancer. Collectively, these results prove that
effective and convenient assistance for medical
diagnosis. Hence, the proposed method definitely
can be considered for automated detection of
abnormality like benign, malignant and micro
calcifications.

References

[1] Alcala-Fdez, J., Alcala, and Herrera, F.A
fuzzy association rule-based classification model
for high-dimensional problems with genetic rule
selection and lateral tuning. IEEE Transactions on
Fuzzy Systems, 19(5), 857-872(2011).

[2] McCarthy, A. M., Yang, J., & Armstrong, K.
(2015). Increasing disparities in breast cancer
mortality from 1979 to 2010 for US black women
aged 20 to 49 years. American journal of public
health, (0), e1-e3.

[3] Kharazmi, E., Forsti, A., Sundquist, K., &
Hemminki, K. (2016). Survival in familial and
non-familial breast cancer by age and stage at
diagnosis. European Journal of Cancer, 52, 10-18.

[4] D.SURYA GOWRI , Dr. T. AMUDHA “A
Review on Mammogram Image Enhancement
Techniques for Breast Cancer Detection” 2014
International Conference  on Intelligent
Computing Applications



Journal of AL-Qadisiyah for computer science and mathematics
ISSN (Print): 2074 — 0204

Vol.9 No.2 Year 2017

ISSN (Online): 2521 — 3504

[5] Larissa C. S. Romualdo & Marcelo A. C.
Vieira & Homero Schiabel & Nelson D. A.
Mascarenhas & Lucas R ‘Mammographic Image
Denoising and Enhancement Using the Anscombe
Transformation, Adaptive Wiener Filtering, and
the Modulation Transfer Function’ J Digit
Imaging (2013) 26:183-197 DOI
10.1007/s10278-012-9507-

Thekra .A / M..Nafea

[6] http://peipa.essex.ac.uk/info/mias.html.

[7] Acharya, Tinku ,Ajoy K. Ray. Image”
processing : principles and applications “.A
Wiley-Interscience Publication.” Includes
bibliographical references and index. ISBN-13
978-0-471-71998-4.

[8] S.M. Pizer, E.P. Amburn, J.D. Austin, R.
Cromart, A. Geselowitz, T. Greer, et al. Adaptive
histogram equalization and its variations, J.
Comp. Vis. Grap. Img. Proc., 39 (1987) 355-368

CLAHES Wiener il aa ol a galall g

s Ao jua g S

thekra.abbas@yahoo.com
‘j\)ﬂ‘ cL"JM\ :\a.ale ce\g&ﬂ\ :L:\.‘S ¢ &,Ijuu‘ e\gﬂﬁ eu';‘n

nafaamustafa@yahoo.com

:‘JM\

el preatll bl e moell sha M Saal) Sl gl s s (O 5 gy alladl 8 elidll (e aaal)
Gladle g gl Bhlia <8 AdA ¢ Jal e (g ging ol ja el B geall (o3l & Bald dpka 3 ) a4 Al
Sopa guad Gl sda G ) Al 5 A Huall Gllae 5 bl e seladl leal dxiiadll ASAN Ailel)
Dla¥ly ol Gauadl (CLAHE) Gakais ) saall 35l 5aaaly | slia saall A1 3Y wiener _ild (gadaly ol s salll
) Adlay) il A1) s s Preprocessing <bleas ol cang ol ja galal) 3 ) geall Gauadl 56l ja sl ) guall
Gl ol (Ml ol (el Allad Ll i il sda, (Rl cUmally Adally Agleall il

AR S 5l 5 Bl yand) Jio D sl BLU e 1 RIS (8 oty (f (S 2Kl A i

102


mailto:nafaamustafa@yahoo.com
mailto:nafaamustafa@yahoo.com

