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Abstract   In the current breast cancer screening ,radiologists 

often miss approximately 10-30% of tumors because of the 

ambiguous margins of lesions and visual fatigue resulting from 

long time diagnosis. Thereby a computer-aided detection 

system have been developed to aid radiologists in detecting 

mammogram lesions which may indicate the presence of breast 

cancer. The digital mammogram image undergoes pre-

processing, segmentation and feature extraction steps to 

identify the abnormal region is cancer affected or not. The 

proposed study uses surf feature extraction method on each 

suspicious areas. Finally uses linear discriminant analysis to 

classify abnormal regions by selecting and rating the individual 

performance of each feature. 

Keywords-  Breast cancer, mammogram, mass, SURF feature 

extraction. 

 

I. INTRODUCTION 

 

   Breast cancer is one of the leading causes of cancer related 

death among women. The death rate can be reduced if the 

cancer is detected at its early stages. Early diagnosis and 

treatment increases the chance of  survival.  A computer-

aided detectionsystem have been developed to aid 

radiologists in detecting mammogram lesions which may 

indicate the presence of breast cancer. The digital 

mammogram image undergoes pre-processing, 

segmentation and feature extraction steps to identify the 

abnormal region and distinguish whether it is cancer 

affected or not. But all this methods are having several 

disadvantages. A malignant tumor that begins in cells of the 

breast and gets into the surrounding tissues as well. 

Mammography is the most used screening tool for 

abnormality detection, because it allows an easy way to 

identify the cancer. Masses and calcification are the two 

primary signatures of abnormality in mammograms. 

 

  Existing research results show masses are more difficult to 

recognize because of their abundant appearances and 

ambiguous margins than calcification. This paper 

concentrated on the mass detection in the 

mammograms.Inorder to extract the features of the 

mass,here used a new method called SURF feature 

extraction method.  

 

II. RELATED WORKS 

   

  A number of methods have been developed for 

mammographic mass detection. Eltonsy et al [5] developed 

a concentric morphology model for detecting masses in the 

breast region.the average performance achieved a sensitivity 

of 92.1% for malignant masses with 5.4 false positives(FP’s) 

per mammogram. X.Gao et al [4] introduced  morphological 

component analysis as a preprocessing step which maintains 

the local contrast of an original mammogram also suppress 

the structural noises, blood vessels and glandular tissues. 

Sameti et al[3] introduced a method to detect the breast 

cancer through the complex feature extraction in the last 

screening mammograms. Several experiments are carried 

out to distinguish normal and abnormal mass through feature 

extraction.this system flagged regions which had a 72% 

chance of developing a malignant mass by the time of the 

next screening. Shengzhou Xu et al[2] proposed a new 

method to detect the masses through hierarchical template 

matching. The test result indicates the sensitivity of 96.2% 

for malignant masses and false positive rate is 5.2 per 

image.H.Bay et al[6] proposed a new feature extraction 

criteria called Speeded Up Robust Feature,a novel scale and 

rotation invariant interest point detector and descriptor.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig .1. Block diagram of proposed mass detection 

 

The percentage of recognition rate is slightly high when 

compared with other descriptors.    

In this study,hierarchical template matching method is used 

to segment the suspicious mass from the breast region and 

an enhanced feature extraction using SURF are 

proposed.Analysis shows that SURF results better detection 

compared with complex texture feature extraction 

methods.The most important advantage of using the Surf is 

the reduction of false positive rates. 
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III. METHODS 

 

   Detection of masses is difficult because many areas of 

these mammograms appear to have features that are mass-

like but not masses. Moreover, masses have great variability 

in shape, size, and contrast. Particularly, challenging masses 

are those that occur near the breast skin line, the chest wall, 

and generally those appearing in dense breasts. Thus false 

positives are produced which detract from the effectiveness 

of the algorithm. The proposed CADe system consists of 

four stages. They are mammography preprocessing, 

detection of suspicious region, Feature extraction, and 

classification. Fig 1 describes the block diagram of the 

proposed mass detection from the mammograms. This 

section shows the detailed description about each stages. 

 

i. Mammogram preprocessing 

 

   To extract the breast region for the detection of mass, 

undergoing the preprocessing step. This is used to avoid the 

pectoral muscles and some of the noises present in the 

mammogram. Firstly, Otsu’s method is used for segmenting 

the foreground image from the background image. The 

foreground image will consists of the  breast region and 

pectoral muscles if it is the mediolateral oblique views of the 

mammogram. Gamma correction is performed to enhance 

the contrast of the pixels in the image. So that we can easily 

identify the pectoral muscles like noises from the 

mammographic views. Then some morphological filtering 

operations are performed to discard such noises. 

 

   Mammographic preprocessing is done to avoid the 

pectoral muscles and also the other noises like blood vessels 

and glandular tissues which leads to  false positives in the 

detection of mass regions in the breast region. In this work, 

morphological operations such as opening and closing filters 

are used. 

 

ii. Detection of suspicious mass region 

 

   Several methods are there to detect the suspicious mass 

region from the mammograms. In this study ,using a method 

that is proposed by Xu and Pie for the detection purpose of 

mass region. Here template matching is carried out. Best 

template are selected according to the comparison. By taking 

into account the performances of each template, Sech 

template had given the best result. It is defined as 

 

S(x,y)= 
2

𝑒𝑥𝑝⁡(𝛽∗√𝑥2+𝑦2)⁡+𝑒𝑥𝑝⁡(−𝛽∗√𝑥2+𝑦2)
 

  

   To perform hierarchical template matching, two templates 

with different size are created. One is local part based 

template (33 × 33) pixels and complete template(66 × 66) 

pixels. Here x, y are the coordinates of the template and 

different templates are obtained by changing the value of 

β.The obtained breast region after the preprocessing stage 

are then correlated with the template to check the 

similarities.It is defined as 

 

Cor(T,I)    =  
𝐸[(𝐼−𝜇𝐼)−(𝑇−𝜇𝑇)]

𝜎𝐼𝜎𝑇
 

T is the template ,I is the mammogram to be detected, µI is 

the average of I ,µT is the average of T, and σI , σT are the 

standard deviation of I and T respectively. Two correlation 

maps were obtained from the above correlation equation. 

Next, find out the average correlation map from the two 

correlated images  to segment the suspicious region. This 

suspicious regions are called Region of Interest.  

 

iii. Feature extraction 

 

   Feature extraction are carried out on the image which is 

obtained through the hierarchical template matching 

method. This stage are helpful to extract the characteristics 

of the ROI. Feature extraction is one of the crucial stage for 

the detection of cancerous masses. So here used a new 

extraction criteria called SURF(Speeded Up Robust 

Features).It is a new scale and rotation invariant detector and 

descriptor. By using SURF, will get different interest points. 

Feature detection is carried out on the ROI as well as the 

detected interest points. This will helps to reduce the false 

positive rates. Feature detector is based on Hessian 

matrix[6]. 

 

   Each suspicious interest points should have a unique 

descriptor that does not depend on the features scale and 

rotation called descriptors. The Surf descriptor is based on  

Haar Wavelet Responses. Feature detection and descriptor 

are carried out on the integral image. From this feature 

extraction method, will get a set of descriptors 

 

iv. Classification 

 

   The proposed classification module consists of reduced 

features, which were selected by Linear Discriminant 

Analysis(LDA).The advantage of this method are that it 

implicitly accounts for the correlation of features and selects 

the number of features to be used as inputs. For Linear 

discriminant Analysis, the mapping is defined as 

 

𝑔(𝑥⃗) = (µ1⃗⃗ ⃗⃗ ⃗ − µ2⃗⃗ ⃗⃗ ⃗)T S-1
pooled 𝑥⃗         

where 𝑥⃗ is the vector of input features, µ1⃗⃗ ⃗⃗ ⃗-µ2⃗⃗ ⃗⃗ ⃗ denote means 

of the abnormal and normal training datasets, and S 

represents the pooled covariance matrix of the training 

dataset. The observation 𝑥⃗ is called abnormal if g(𝑥⃗) ≥ yc and 

normal if g(𝑥⃗) ˂yc, where yc is the decision variable 

threshold. 

   So the classifier called Linear Discriminant Analysis 

(LDA) are used for classifying the ROI is cancerous or not. 

So that need to create test dataset and trained dataset. Test 

dataset is obtained through the feature extraction step. 

Trained datasets are of two types. One is normal trained 

dataset and another one is abnormal trained dataset. Both of 

these datasets are created with the help of SURF feature 

extraction method. The obtained test dataset is then 

compared with the normal and abnormal trained dataset to 

find out whether the mass is cancerous or not 
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IV. PERFORMANCE EVALUATION 

 

  Performance testing is carried out on 300 mammogram. 

The main aim is to reduce the false positive rates, for that 

the proposed work uses the SURF feature extraction method. 

Mammogram mass detection based on complex texture 

feature achieves the detection sensitivity with the FP rate of 

4.8%. In the proposed system, it was found out that the FP 

rate is less than the previous system. Figure(2) shows the 

performance of the system using SURF feature is better than 

the ODCM-Optical density feature. SURF  

 

 
 

Fig. 2. Performance Comparison of ODCM-Optical density and SURF 
feature 

 

 

feature express the better performance in the higher density 

mammogram 

  

V. CONCLUSION 

 

   Breast cancer is one of the most common and deadliest one 

among the cancer. Early detection can increase the chance 

of survival. This work focuses on the mass detection on the 

breast region which include   the steps preprocessing, 

detection of suspicious region, feature extraction and 

classification. Here SURF feature extraction method is used 

for finding out whether the mass is cancerous one or not, 

hence reduced the false positive rates.  
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