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Abstract: Breast cancer is detected and prevention is also adopted and care by the technological
solutions. The human health care processes are advanced with the modern technology and computation.
Estimation of breast percent density and stages of cancer predicated based on the level of affected density
using mammography density of the breast predicated based on the fuzzy ¢ means clustering and Support
vector machine
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1. INTRODUCTION

Mammogram is the special type of x-ray. It is effective, low cost and efficient method to detect
breast cancer early. Digital image consists of discrete picture elements called pixels which can be
associated with digital number represented as DM that depicts the average radiance of relatively
small area within a scene. The quantity of fibro glandular tissue content in the breast as estimated
mammographic ally commonly referred to as breast percent density (PD %), is one of the most
significant risk factor for developing breast cancer.[1].Furthermore, most studies Published to
date investigating computer-aided assessment of breast PD% have been Performed using digitized
screen-film mammograms, while digital mammography is increasingly replacing screen film
mammography in breast cancer screening protocols. Digital mammography imaging generates
two types of images for analysis, raw (i.e., “FOR PROCESSING”) and vendor post processed
(i.e., “FOR PRESENTATION”), of which post processed images are commonly used in clinical
practice.[2]. Development of an algorithm which effectively estimates breast PD% in
mammography images.
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3. DATASET

The data for estimating the breast percent density is digital mammogram images. The
mammogram images should be 12-to- 14 gray levels depth.

4. IMAGE PREPROCESSING

Image is collected from on line and then preprocessing to be done. Preprocessing is always a
necessity whenever the data to be mind in noisy and incomplete and preprocessing improves the
effectiveness of the data mining techniques. The applied the techniques to the images, which is
called by the name cropping.

The cropping operation removes the unwanted parts of the digital image (i.e) this proposed
method using initial level of digital mammogram (mammogram with cancer tissues).

5. Fuzzy CLUSTERING

Clustering of numerical data forms the basis of many classification and system modeling
algorithms. The purpose of clustering is to identify natural groupings of data from a large data set
to produce a concise representation of a system's behavior. The Fuzzy Logic is equipped with
some tools that allow you to find clusters in input-output training data. You can use the cluster
information to generate a Sugeno-type fuzzy inference system that best models the data behavior
using a minimum number of rules. The rules partition themselves according to the fuzzy qualities
associated with each of the data clusters. This type of FIS generation can be accomplished
automatically using the command line function, fcm.
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6. SVM CLASSIFIERS

The SVM is predictor variable is called an attribute, and a transformed attribute that is used to
define the hyper plane is called a feature. The task of choosing the most suitable representation is
known as feature selection. A set of features that describes one case (i.e., a row of predictor
values) is called a vector. So the goal of SVM modeling is to find the optimal hyper plane that
separates clusters of vector in such a way that cases with one category of the target variable are on
one side of the plane and cases with the other category are on the other size of the plane. The
vectors near the hyper plane are the support vectors.
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7. ANALYSIS AND IMPLEMENTATION

7.1. Standard Dataset

The standard dataset which is used for evaluating the breast percent density is shown below:
a) Calculate the total no of pixels in each image.

b) Selection of affected image from the segmented image which is high density pixels and then
identify the non-zero element combination of set value to determine the percentile of affected
particles in particular image.

C) Calculate the sum in corresponding to non-zero elements which is occurred in the segments
sub image for each and every high resolution images.

Breast Density % Fibrogland. Tissue Volume (CM3) |  Breast Tissue Volume (CM3) Compression Thickness
tee | Rec | imio [Rmio | tce | e [ oo [Rmio | tee | Rec | imio [Rmio | tee | Rec | vio | Rmio
244 270 141 261 | 80 799 395 667 | 3408 2957 2802 2560 | 550 500 480 470
259 350 161 264 | 812 90 382 702 | 3136 2745 2374 2656 560 540 460 470
303 335 146 238 | 855 835 337 576 | 2824 2497 2310 2423 470 490 410 420
167 131 75 153 | 412 298 163 346 | 2464 281 2184 2263 380 380 380 350
156 177 135 126 | 286 305 256 274 | 1828 1726 1898 2172| 270 280 290 340
120 123 98 121|218 290 194 256 | 1815 2359 1966 2120 300 360 330 330
140 129 123 115 | 927 776 917 735 | 6617 6030 7471 6411 670 690 690 650
149 130 135 139 | 954 742 5 879 | 6403 5695 7364 6303 | 640 660 64D 65D
108 103 129 117 | 896 686 1023 BL6 | 8321 6679 7906 6972 730 670 660 660
109 204 133 111 | 411 617 577 432 | 3786 3028 4341 3897 480 440 420 420
157 166 127 132 | 655 588 495 477 | 4170 3546 3892 3626 | 440 420 400 410
128 174 135 165 | 494 604 523 550 | 3856 3473 3868 3390 450 420 410 390
240 242 126 123 | 879 802 520 463 | 3664 3311 4121 3764 380 400 370 370
266 276 149 168 | 1053 952 643 6L6 | 3962 3448 4320 3662 | 370 360 340 330
B2 199 175 240 | 171 838 &5 970 | 5037 4222 4899 4044 | 440 410 380 350
153 145 250 153 | 531 536 919 664 | 3472 3695 3681 4327 640 L0 590 600
332 179 259 239 | 846 628 709 999 | 2548 3519 2743 4177 440 490 460 520
228 49 286 138 | 803 855 1050 1030|3524 3435 3609 24327 550 510 530 550
75 83 68 89 |1163 1156 1133 1387 [15488 13908 16743 15643[ 730 690 760 750
65 91 72 105 | 97 1169 1139 1514 14521 12850 15013 14452| 730 650 730 700
60 73 76 90 | 991 1082 1001 1443 (16578 14834 1709.1 16057| 850 770 780 760
50 54 58 54 | 644 466 695 502 (12421 BS70 11891 9287 [ 540 480 570 510
3.1 35 43 41 | 503 410 807 541 [16242 11618 18755 13253| 6BO 660 750 640
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7.2. Calculation Process
The formula for calculating the breast percent density is

a) For each image which is having high density for each image property.
b) Find how many times the same clustered images occurs (i.e) frequency.
c¢) Calculate total density and average density for each clustered image.

d) Calculate level of affected using the following formula:

PD%= MD/MB*100%
Where MD=Dense Tissue, MB=Breast Tissue
7.3. Stages of Breast Cancer

After calculating the common index value can find the stages of the cancer. There are 5 stages,
which from 0-4.

a) If the pd=0-20 then stage=0.
b) If the pd=21-40 then stage=1.
c) If the pd=41-60 then stage=2.
d) If the pd=61-100 then stage=3.

The stage 0 is the type of vasive breast cancer. The remaining stages such as stagel, stagez,
stage3 and stage 4 are invasive breast cancer.

7.4. Parameter Declaration

The parameter also called as attributes which involves for calculating the breast percent density
method is:

sav [Databe - IBM'SP atistics Data Editor

Wiew Data Transform  Analyze DirectMarketing  Graphs  Utilties  Add-ons  Window  Help

180 e~ BLIHEBEBLE A9

J Name Type Width | Decimals Lahel alugs Migsing Columns Align easure Role

patientage Murneric g 2 Nane Mone g = Right & Scale N Input
hreastarea  Mumeric g 2 None Mone 8 = Right & Scale N Input
breastthickn... Mumeric g 2 Ione Mone a = Right &) Mominal N Input
breastlength  Murmeric g 2 Nane Mone g = Right & 5eale N Input
xray Mumeric 8 2 None Maone Ll = Right & Seale N Input
meanintensity Murmeric g 2 Nane Mone g = Right & Scale N Input
zscorehisto... Murmeric g 2 Nane Mone 8 = Right & Seale N Input
convexar Mumeric 8 2 None Maone Ll = Right & Seale N Input
densetissue  Mumeric g 2 Nane Mone g = Right & Scale N Input
nondense Mumeric g 2 None Mone 8 = Right &) Morminal N Input
percentdens... Numeric g 2 Mone Hane 18 = Right & Seale N Input
[ ]

[4

8. RESULT

The process of estimating breast Percent density as shown below: The rotated image can be
adopted by the property rotate-90, rotate+90 and so on. From that average values can be
calculated for each clustered image. The following table shows for each image property, average
values affected density pixels. The following table shows for each image property, which
clustered image is having high density pixels among the five clustered images.
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9. CONCLUSION

In this paper, for preprocessing, cropping operation performed to remove unwanted parts and
make all images in equal size. The c-means clustering algorithm is used to cluster the images. The
presented a svm approach to find the percentage of affected area digital mammogram. This
method can predict breast percent density based on patient age and breast tissue thickness.
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