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Abstract— Breast cancer is reported as the second most dangerous diseases in the world. Early detection of breast cancer is 

recorded to reduce the mortality rate by 30 to 60 percent. Digital mammography is a widely accepted as a non-invasive 

modality for the early detection of breast cancer, based on the abnormalities in the form of lesions, tumours and micro 

calcifications. The computer-based breast cancer screening involves segmentation of the abnormalities which are characterized 

by abrupt change in the pixel intensity, against the neighbourhood pixels. This paper presents a computationally simple and 

efficient enhancement technique that uses the principle of Otsu thresholding. The thresholds value for segmentation is chosen 

from the histogram bins of the input mammogram. The insignificant segmented partitions are discarded using morphological 

operations. The proposed method based on Histogram Bins based Otsu Thresholding (HBOT) is proved to segment the 

suspicious region accurately, as evidenced in the visual perception. 
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I.  INTRODUCTION  

The breast cancer has become a jutting threat, leading to 

middy temporality. Early detection of breast cancer is best 

solution to deal with this issue. Digital mammography is the 

commonly used safeguard against breast cancer due to its 

simplicity, transferable and cost efficacy. To achieve, higher 

precision rates in the detection of breast cancer, various 

decision support system have been designed in the current 

years. This paper presents a brief review on the recent 

research reported on the image segmentation and feature 

extraction knack in the domain of digital mammogram 

analysis for artifacts and presents segmentation technique 

that works in two phase namely global threshold-based 

enhancement [1] and an intensity-directed region-growing 

mechanism for segmentation [2]. Digital Mammograms have 

emerged as the best means for prognosis and diagnosis of 

breast cancer. Research studies reveal that the process of 

mammogram analysis can be accelerated by the intervention 

of computers [13]. 

II. REVIEW OF LITERATURE 

 

Shanmugavadivu and Lakshmi Narayanan [2013] proposed a 

mass segmentation strategy in which the seed pixel selection 

is guided by automatic selection of threshold. MoumenaAl-

Bayati et al. [2013] applied valley emphasis method, 

Neighborhood valley emphasis method, thresholding based 

on variance intensity contrast and Variance Discrepancy for 

mammogram image segmentation. The method proposed by 

them is an extension of Otsu method which is proved to be 

the most effective method to carry out segmentation, with 

respect to shape measures and uniformity. 

Ireaneus Anna Rejani et al. [2009] presented an algorithm 

with an objective to assist the radiologists for the early 

detection of breast cancer. This method is a combination of 

image negative, thresholding and segmentation, using which 

the abnormalities in mammograms are detected. The 

algorithm is tested on Mammographic Image Analysis 

Society (MIAS) dataset. Zaheeruddin et al. [2012] devised a 

mean-based region-growing segmentation (MRGS) method 

that automatically selects the seed pixel and optimal 

threshold value. The process of segmentation is reported to 

be fast and accurate in culling out the breast masses in 

mammograms. 

Hadeel N. Abdullah et al. [2015] have carried out feature 

extraction for medical images using multi-stage process, 

which includes image pre-processing by median filtering and 

segmentation by threshold and watershed algorithm. 

Shanmugavadivu and Lakshmi Narayanan [2013] proposed 

an enhancement technique in order to distinguish the mass 

regions from the background, in digital mammograms. The 

statistical methods in association with neighborhood 

property, as proposed in the article, are applied to segment 

the abnormal region. The obtained results are found to 

comply with ground truth realities. 
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Vennila et al. [2014] developed a segmentation method, 

using region-growing and Otsu threshold. The segmentation 

is preceded by morphological preprocessing to suppress the 

artifacts and pectoral muscle.Shanmugavadivu and 

Sivakumar [2014] proposed a new approach based on the 

principle of fractal thresholding which is proved to be 

efficient in segmenting the masses from background tissues 

based on their roughness texture. 

Jun Liu et al. developed a mass segmentation algorithm, 

using automatic marker controlled watershed transform for 

the segmentation of mass regions, which is further refined 

with a level set. The combined mechanism of the watershed 

based segmentation and level set method pays off in accurate 

segmentation. An image classifier to classify the 

mammogram images as normal, benign or malignant 

developed by M. Vasantha etal. [2010], extracts the 

histogram intensity features and GLCM features of the input 

mammograms. This hybrid approach for feature selection 

reduces the redundant features, thereby obtaining optimum 

features. The classification part of this method is 

accomplished by a decision tree. 

Pradeep N et al., [2012] developed a method for mass / 

tumor classification based on the texture, statistical and 

structural features of RoI in digital mammograms. The 

classification of the images was performed using pattern 

recognition. A four-step approach to segment and detect 

breast cancer is proposed and evaluated by HebaAl-Hiary et 

al. This method sequentially performs features extraction and 

detection on the digital mammogram. This technique is 

reported with an ability to increase the quality of prognosis. 

                             III. METHODOLOGY 

The proposed method reads the input image to compute the 

histogram with size for 16 and 64 and 256 bins to find the 

optimal bin size. Image Pre-Processing is used to find the 

suspicious artifacts and to produce the accurate tumours 

image. Digital mammogram images contain artifacts in the 

form of labels, markers and wedges in the background region 

the major problem with the precise segmentation of the 

breast region is the existence of such artifacts, which may 

cause trivial segmentation algorithms to fail. The histogram 

represents a frequency distribution by statistical information 

that uses rectangles whose widths represents class intervals 

of the equal size. Histogram bins used to divide the range of 

intensity values into a serious of intervals, then counting the 

how many values fall into the each interval. The bins are 

usually finding non-Overlapping in the suspicious region. In 

this paper three different bin size are explored such as 16, 64 

and 256 bin size for finding the intensity of interest in a 

suspicious cancer images. The threshold values are obtained 

namely Tmin and Tmax to segment suspicious cancer cells 

from the probe image. The algorithm in this paper uses one 

of the threshold based segmentation techniques called Otsu’s 

N thresholding. The Otsu method is famous for its simplicity 

and effectiveness and selection of the optimal threshold 

automatically and stably. Thresholding is used to extract the 

portions of the probe image whose pixel intensity value is 

greater than the given threshold value. Then the resultant 

image is subjected to the segmentation process [5]. This 

technique succeeded in extraction of an object from complex 

background in an image on attempt to achieve smaller intra 

class variance, and higher inter class variance [10]. 

Binarization is a process to convert the all pixels of the probe 

image into either pure white (1) or pure black (0) based on 

the principle adapted for the segmentation. Here pure white 

(1) indicates the fore ground pixel (Suspected cancer cells) 

and pure black (0) indicates the background. Morphological 

operation are used to remove the unwanted artifacts in the 

probe image. Here close and erode operation are used to 

close the small openings and removes the unwanted artifacts 

respectively. Resultant foreground is considered as 

segmented RoI. 

The objective of proposed method is achieved in two phases 

as described below. 

Phase 1: Algorithm to find Optimum Threshold Values 

Input:   Pre-processed Digital Mammograms 

Output:  Threshold Values (T1, T2) 

Step 1: Read input image 

Step 2: Compute the Histogram of MI 

Step 3: Generate Histogram with bin size 16 and 64 and 256 

Step 4: Find the Optimal Bins 

Step 5: Find Bin with Intensity of Interest in (MI)  

Step 6: Find threshold values T1 and T2. 

 

In Phase I , three bin size 16, 64 and 256 bins are selected for 

gray scale images and the respective histograms are 

generated for whole database. Based on the ground truth 

image (GT images) of mammograms it was found that in 

histogram of bin size 16 , bin no 12 and 13 contains most of 

the suspected cancerous cells. Based on further intensity 

analysis the minimum intensity threshold T1 and maximum 

intensity T2 for highest cancerous cell probability region is 

obtained. These threshold values T1 and T2 works as input 

argument for phase II algorithm. (Fig 1). 

Phase 2: Algorithm for Segmentation of ROI 

Input:   Threshold Values (T1, T2) of MI image. 

Output:  Extraction for Region of Interest 

Step 1: Apply Otsu thresholding on MI using T1, T2 

Step 2: Generate the binary image 

Step 3: Remove the artifacts using morphological operation 

Step 4: Output Segmented Region of Interest. 

In phase II, Binarization of probe image if achieved through 

Otsu thresholding using T1 and T2 thresholds. All unwanted 

artifacts are removed using morphological operation such as 
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close and erode. The Resultant morphological operation yield 

segmented ROI (Fig 2). 

 

 
 

 

Fig.1: Phase 1:   Computation of Optimum Threshold Values 

 

 
 

Fig.2: Phase 2: Segmentation of RoI 

 

IV . RESULTS AND DISCUSSION 

The algorithm presented in this paper is developed in 

MATLAB 6.5. The performance of the algorithm presented 

in this paper is evaluated on more than twenty sample images 

obtained from Mammographic Image Analysis Society 

(MIAS) database. The affected mammogram images are 

process to produce the suspected cancerous cells detection in 

breast cancer. The obtained results are qualitatively validated 

by comparing them with the ground reality descriptions 

provided in the MIAS dataset. For illustrative purpose, the 

results obtained for three of those images [mamo1, mamo2 

and mamo3] are presented here. Figure 3: (a1) to (a3) are 

original mammogram images. Figure 4: (b1) to (b3) are 

segmented region using Otsu’s thresholding with thresholds 

T1 and T2, and the Region of Interest (RoI) obtained after 

morphological operations are shown in Figure 5: (c1) to (c3).   

 

 

 
             (a1)                            (a2)                            (a3) 

Fig 3: (a1)-(a3): Original Mammogram Images 

 

 

 

 
          (b1)                           (b2)                        (b3) 

Fig 4: (b1)-(b3): Segmented Images of (a1)-(a3) using 

Otsu thresholding 

 

 
           (c1)                          (c2)                         (c3) 

Fig 5: Artifacts removed images of (b1)-(b3) using HBOT 

 

                                    V. CONCLUSION  

In this paper, Histogram Bin based Otsu Thresholding 

(HBOT) based breast cancer detection in mammogram 

images is presented. The proposed approach HBOT works in 

two phases. In phase I, optimal threshold values T1 and T2 

are obtained using histograms of bin size 16. Phase II, uses 

Otsu N thresholding with thresholds obtained in phase I. 

Morphological operations are used to eliminate the artifacts. 

HBOT competes with the state of the art methods for 

mammogram cancer detection. 
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