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Abstract 
 

Breast cancer is a malignant tumor that is a major health problem for women. When 

the right breast has been infected by Breast cancer then the contralateral (left breast) should 

be examined to determine whether that particular area has also been affected by Breast 

cancer. To solve this problem, scientists have developed a computer Audit for early 

detection and diagnosis of breast cancer. Conversion of images to numerical models has  
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many advantages and benefits in determining the condition of breast health, such as in 

determining the breast health percentage. Detection of micro-calcification has been 

developed by scientists using different methods of digital image processing. In this study, 

mathematical equations have been developed to determine the breast health by converting 

images to numerical models based on pixels intensity values that exist on a mammogram. 

The method uses the gray level image structure characteristics which are referred to as the 

physical quantity of the film. Linear regression analysis was used for the model analysis 

and physician collaboration was used to develop the phase suspicious maker. The results 

show that the conversion of images into numerical models is capable in determining the 

health condition of the contralateral breasts with a sensitivity of 93.75%. 
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1. INTRODUCTION  

 

Breast cancer is a malignant tumor that is one of the leading causes of death in 

women [4], [11]. One way to prevent death is through early detection by converting the 

mammogram image to numerical models. This method is used to determine the condition 

of the contralateral breast health, hence reducing the number of breast cancer deaths. If the 

percentage of contralateral breast health is below 70%, the patient needs to be monitored 

more intensively because of the higher possibility of Breast cancer spreading to the breast 

contralateral.  If micro-calcification is found then this is a major sign of a breast tumor. 

Detection of the micro-calcification has been developed by scientists using a variety of 

digital image processing methods such as Adaptive K-means clustering [4], Harris corner 

detect theory based on automatic Thresholding [6], Texture coding [7], Vector quantization 

technique [9], Feature extraction [13], Support vector machines, [8], but the method for 

determining the probability of breast health level in contralateral did not exist. In response 

to that, researches involving the conversion of the image to numerical models have been 

made to determine the condition of the breast health in the contralateral. There are 10 kinds 

of physical quantities of the film which are able to determine to breast health conditions 

i.e. entropy (E), contrast (C), angular second moment (ASM), inverse difference moment 

(MDI), correlation (Corr), mean (M ), deviation (D), the entropy of hdiff (EHD), angular 

second moment of hdiff (ASMHD) and mean hdiff (MHD) [1], [2]. 
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2. MATERIALS AND METHODS 

 

A. Acquitions of Data  

Mammograms were taken as 345 pieces consisting of 200 pieces of healthy and 145 

pieces of sick pixels by mammography equipment from a Kodak brand, dryview 6900 laser 

imager. The mammogram was sampled with a size of 2x2 cm, and stored in bmp format 

with α = 1%.  

B. Pixel Intensity  

The pixels’ intensity values of the diseased and healthy breast are different. The 

relationship between the intensity of the rays on a material can be written as [3], [9]. 
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Figure 1. Radiation Intensity Regarding Material 

 

It = I0 e 
–µL

                                                                                                                (1) 

 

where It, I0, µ, and L are the intensity of beam that is passed, the initial beam 

intensity of light, absorption coefficient, and the thickness of material respectively.  

When equation (1) is taken into the logarithmic function then the following is obtained  

ln It = ln I0 -  µL                                                                                                          (2) 

 

So the thicker the tumor, the smaller the intensity of the light that is being transmitted and 

the pixel intensity values (gray level) becomes higher and nearly white. For example, black 

and white image with 256 levels means having a gray scale from 0 to 255, whereby the 

value of 0 indicates the intensity of black, and the value of 255 indicates the intensity of 

white, whereas the values between 0 to 255 indicate gray levels between black and white.  

C. The Physical Quantity of Film 

There are 6 physical quantities of film that can determine the health condition of the 

breast, such as [1], [2]: 
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where H (yq, yr, d), yq, yr, d are the second-order histogram that describes the distribution 

of probability of occurrence of a pair of gray-level, the gray-level value of the first pixel, 

the gray-level value of the second pixel, and the distance between the first pixel and the 

second pixel, respectively. 

D. Logistic Regression 

A logistic regression equation which was derived by A.A.N. Gunawan, et al. [1] has 

been used to determine the condition of the breast health as follows: 

Z = constan + B1*E[1] + B2*E[2] +............+ Bn.*MHD[10]. 

Probability of sick breast =
C

�CDEF G� 
Probability of healthy breast = 1 - probability of sick breast. 

 

3. RESULTS AND DISCUSSION 

 

Figure 2(a), 2(b), and 2(c) are mammogram contralateral images of patients with 

breast health probability levels of 42.35%, 68.69% and 69.43%, respectively. Those three  
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patients need to be closely supervised due to the higher risk of their contralateral breasts 

being exposed to Breast cancer. 

 

(a)                                               (b)                                             (c) 

Figure 2. (a) Mammogram With Health Conditions of 42.35%, (b) Mammogram With 

Health Conditions of 68.69%, (c) Mammogram With Health Conditions of 69.43%. 

The images above were used to obtain the following mathematical equations in order 

to determine the condition of breast health in contralateral: 

Z = -108.964 + 88765.681*ASM[9]-99556.645*ASM[10]+330.379*MDI[4] -

533.728*MDI[8] 

       + 475.168*MDI[10]-6.533*M[1]+ 6.621*M[2] + 51.669*EHD[1] +338.769*EHD[4] 

       -431.625*EHD[5] + 400.142*EHD[9]-298.500*EHD[10]+1355.055*ASMHD[3]-  

1419.594*ASMHD[6]  +2678.572* ASMHD[9] -2353.201* ASMHD[10] -

3.073*MHD[2]+2.138*MHD[4]; 

The Range Value of Healthy and Sick Breast  

Variable Physical Film Healthy Sick 

ASM[9] 0.00019 – 0.00364 0.00014 – 0.00079 

ASM[10] 0.00020 – 0.00367 0.00014 – 0.00078 

MDI[4] 0.03378 – 0.11397 0.02125 – 0.08507 

MDI[8] 0.02511 – 0.10759 0.01747 – 0.07595 

MDI[10] 0.02298 – 0.10736 0.01697 – 0.06716 

M[1] 51.74554 – 143.60709 49.99053 – 212.90518 

M[2] 51.73841 – 143.38166 50.13379 – 213.02914 

EHD[1] 1.07534 – 1.55538 1.15998 – 1.70576 

EHD[4] 1.17921 – 1.74298 1.27110 – 1.95262 

EHD[5] 1.18965 – 1.77575 1.28627 – 1.99489 

EHD[9] 1.20002 – 1.85869 1.34996 – 2.10303 

EHD[10] 1.20175 – 1.87342 1.36641 – 2.12346 

ASMHD[3] 0.02169 – 0.08100 0.01628 – 0.06553 

ASMHD[6] 0.01884 – 0.07881 0.01266 – 0.05781 

ASMHD[9] 0.01634 – 0.07672 0.01049 – 0.08840 

ASMHD[10] 0.01576 – 0.07700 0.00983 – 0.04920 

MHD[2] 4.92724 – 16.30138 6.54708 – 24.59870 

MHD[4] 5.45246 – 20.74271 6.97230 – 34.50746 
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Probability of sick breast =
C

�CDEF G� 
Probability of healthy breast = 1 - probability of sick breast. 

 

 

4. CONCLUSION 

 

The following conclusions can be made from the results of the conversion of the 

image to numerical model in determining the breast health condition: 

1) Conversion of images into numerical models were capable in determining the health 

condition of the contralateral breasts with a sensitivity of 93.75%. 

2) There are 18 factors of the physical quantities which were used to determine the 

contralateral breast health, such as ASM [9], ASM [10], MDI [4], MDI [8], MDI [10], 

M [1], M [2], EHD [1], EHD [4], EHD [5], EHD [9], EHD [10], ASMHD [3], ASMHD 

[6], ASMHD [9], ASMHD [10], MHD [2], and MHD [4]. 

3) Patients with contralateral health below 70% need to be closely monitored due to the 

higher possibility of Breast cancer being contracted. 
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