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ABSTRACT-: Content-based image retrieval (CBIR) is an   

research area over the past years that has attracted research. In 

various medical applications like mammogram analysis CBIR 

techniques helps the medical team to get similar  set of images 

from a large medical records to help in diagnosis of a disease. 

This paper proposes an efficient Content-Based Mammogram 

Image Retrieval method  by using an Optimized Classifier. 

Initially, the input dataset is preprocessed, in which noise 

removal and contrast enhancement are done. Next, pectoral 

muscles of the mammogram images are removed using Single 

Sided Edge Marking (SSEM). Now, feature extraction is done, in 

which GLCM features, Gabor features and the Local  Pattern 

with Binary features are being removed. The features that are 

being removed are classified into three classes namely benign, 

malignant and normal. An optimized classifier named as 

Adaptive Neuro Fuzzy Inference System (ANFIS), which is 

optimized by using the Improved Particle Swarm Optimization 

(IPSO) technique, is used for classification purpose. Finally, 

similarity is assessed between the trained feature distance vectors 

and the feature distance vectors of the input query image. 

Similarity assessment is done using Euclidean Distance metric 

and the image that has the lowest distance compared with the 

query is retrieved. The experimental results are obtained for the 

proposed system and they are compared with the existing 

techniques. 

 
Keywords: Mammogram, Particle Swarm Optimization, 

Euclidean Distance, Gabor features, Image Retrieval and 

Adaptive Neuro Fuzzy Inference System. 

I. INTRODUCTION 

Cancer is a problem of significance as it is causing social 

and financial implications to health of the public. However, 

breast cancer is an major health related issue among the 

women society [1]. In a country like India, patients suffering 

from breast cancer will double by 2025 [2].  Early stage of 

identification and detection of breast cancer is important as 

it can substantially reduces the mortality rates [3]. Although 

screening mammography is an cost-effective tool that is 

used to detect breast cancer at early stages, nationwide 

screening programs result in high false-positive and false-

negative rates [4]. 

When a new case history is needed, radiologists can 

prefer to use the CAD (computer-aided diagnosis) tools for 

identification and detecting the abnormalities [5]. Content 

based image retrieval systems (CBIR) are mostly being  

included in CADx to identify and retrieve the most similar 

cases to the query . CBIR has two  steps namely indexing 
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and retrieval [6].However, Radiologists often find it hard to 

determine whether  mammogram image shows a normal or 

an malignant state. CBIR systems can efficiently aid the 

radiologists in diagnosing the breast cancer by providing a 

set of similar pathologies from the database [7]. CBIR is a 

method that can be used for retrieving similar images based 

on the visual information of query image that might help 

radiologist to interpret and analyze the visual content of the 

current medical images [8].  

With the advancement in the field of medical imaging 

monitoring and accessing of medical images from database 

have become more tedious. Therefore, there is a need of 

expert system so as to retrieve the best and suitable results 

[9]. The increased quantities of images can be efficiently 

used in the diagnosis and treatment of patients [10]. One of 

the major difficulty faced by the CBIR system is that the 

retrieved images has to be similar to the lesion under 

consideration; otherwise, the radiologists may  ignore them 

in diagnosis, thereby loosing their value [11]. 

For evidence-based medicine, there is a urgent need to 

access  relevant images from a large medical database to 

support the diagnosis of certain diseases [12,22,23]. 

Mammography is a screening tool that is used to localize 

and identify the suspicious tissues [13]. Currently, the 

imaging techniques for breast examination, mammography 

is an effective and the only widely accepted method, is 

recognized as a vital standard for breast cancer detection by 

American Cancer Society (ACS) [14,24]. Analysis of 

mammogram is usually based on the radiologist subjective 

judgment; this process is sometimes difficult as well as 

inaccurate, resulting in missing lesion detection during the 

routine check. So, there is a need for a system for effective 

prediction and retrieval of mammogram images [15]. 

II. LITERATURE REVIEW 

Vibhav Prakash Singh and Rajeev Srivastava [16] 

proposed an automated system and effective content based-

mammogram retrieval system. Firstly, pre processing was 

done. Next for segmentation of the image, selective 

thresholds based seeded region growing algorithm was 

being introduced.  2-level discrete wavelet transform (DWT) 

was applied on the segmented region and wavelet based 

centre symmetric- local binary pattern (WCS-LBP) features 

were being taken. 

Mugahed A. Al-antari et. al [17] presented a DBN-based 

CAD system ,so as to classify  
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three stages of breast tissues. 

Syed Jamal Safdar Gardezi et. al [18] presented a new 

method for  the classification of breast cancer using time 

series analysis.  

Birmohan Singh and Manpreet Kaur [19] developed a 

methodology for differentiating the micro calcification 

clusters .The performance of the shape-based and texture-

based features had been analyzed. 

Ardalan Ghasemzadeh et. al [20] presented an method  

for classifying and detecting the masses in mammograms. 

They performed tenfold cross validation and analyzed the 

data complexity on each fold.  

Chisako Muramatsu [21] presented the quantification and 

incorporation of subjective similarity for retrieval of visually 

similar images. The feasibility of determining subjective 

similarities with various abnormalities was discussed. 

III. CONTENT BASED MAMMOGRAM IMAGE 

RETRIEVAL USING OPTIMIZED CLASSIFIER 

Content-Based Image Retrieval (CBIR) is growing to be 

one of the important research areas in computer vision. This 

paper proposes an efficient Content-Based Mammogram 

Image Retrieval technique by means of an Optimized 

Classifier. Initially, the input dataset is preprocessed, in 

which noise removal and contrast enhancement are done. 

Improved Median Filter is used for the purpose of noise 

removal. Contrast enhancement is done using Contrast 

Limited Adaptive Histogram Equalization. Next, pectoral 

muscles of the mammogram images are removed using 

Single Sided Edge Marking (SSEM). Now, feature 

extraction is done, in which GLCM features, Gabor features 

and Local Binary Pattern features are extracted. The features 

that are being extracted are then classified into three classes 

namely benign, malignant and normal. An optimized 

classifier named as Adaptive Neuro Fuzzy Inference System 

(ANFIS), which is optimized using the Improved Particle 

Swarm Optimization (IPSO) technique, is used for 

classification purpose. Finally, similarity is assessed 

between the feature vectors of trained image and query 

image.  The framework of the proposed is illustrated in 

Figure 1. 

 
Figure 1: The Proposed Framework 

3.1 Pre Processing 

The preprocessing helps to  enhance the quality of image, 

so as to limit the abnormalities  and unwanted regions 

without having  influence on background . 

3.1.1 Noise Removal using Improved Median Filter 

The proposed technique uses Improved Median Filter for 

the purpose of noise removal. This filter  preserves  edges 

while removing the noise so it is very effective . The 

working methodology of an median filter is that it replace 

each value of the image by moving through the image pixel 

by pixel with respect to the median value of neighboring 

pixels. But, in the proposed technique, standard median 

filter is improved and is said as Rank Order Mean. This 

modification consists of the exclusion of the central pixel in 

the window when we calculate the median. In a 3x3 

window, the fifth value is taken in the ordered list as the 

central pixel. The output of this modified median filter is 

given in equation (1). 

 
 

Here,  pri  and  prj   are the values of the two central 

pixels in the ordered list of pixels. 

3.1.2 Contrast Enhancement 

Contrast is created by the difference in luminance 

reflected from two adjacent surfaces.  

CL-AHE: 

Contrast Limited Adaptive Histogram Equalization (CL-

AHE) method is used to improve  the often degraded 

contrast in some of mammogram images. Every block of the 

histogram is modified busing an transformation function 

given by the equation (2). 

 

Here,  if TP  is the probability density function of the 

input at i  and is defined as given in equation (3). 

 

Here, ig  is the grayscale value of input pixel i  and g  is 

the total number of pixels in a block. 

3.2 Removal of Pectoral Muscle 

The pectoral muscle removal is an important stage before 

extracting ROI from the image because of the  similarity in 

pixel intensity. Single Sided Edge Marking (SSEM) method 

is used in the proposed work for the removal of pectoral 

muscle. 

3.2.1 Single Sided Edge Marking 

The SSEM method is based on the geometric 

characteristics of mammograms and the intensity difference 

between muscle and breast tissue.  

  



International Journal of Innovative Technology and Exploring Engineering (IJITEE) 

ISSN: 2278-3075, Volume-8, Issue- 9S2, July 2019 

801 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  

Retrieval Number: I11650789S219/19©BEIESP           

DOI : 10.35940/ijitee.I1165.0789S219 

3.3 Feature Extraction 

It is the most important step of image retrieval as the 

features contain relevant information that is required to 

distinguish between different classes.  

3.3.1 GLCM Features 

Grey Level Co-occurrence Matrix (GLCM) Method is a 

statistical way to examine texture by considering the spatial 

relation of pixels.  

Contrast: 

Contrast is a measure of the contrast intensity between a 

pixels and its neighbor over the entire image. It is calculated 

by using the equation (4). 

 
 

Correlation: 

Correlation is a measure of how a pixel is correlated to its 

neighbor over the entire image. It can be calculated by using 

the equation (5). 

 

Energy: 

 Energy measures the repeated pairs. It is given by 

equation (6). 

 

Homogeneity: 

Homogeneity measures the actual distribution closeness 

of the entity in  GLCM to  GLCM diagonal. It can be 

calculated by the equation (7). 

 

3.3.2 Gabor Features 

Gabor Filter is an  linear filter, that is widely being  used 

to extract the  texture features from the images for removal 

.The general function  vuF ,   of 2D Gabor filter is 

represented as given in equation (8). 

 

Here   is orientation, u  and  v  define the Gaussian 

envelope  is modulation frequency. 

3.3.3 LBP Features 

Local Binary Pattern (LBP) is the property of local 

imaging structures for performing the gray-scale and 

rotation invariant texture analysis.LBP operator is 

mathematically defined as given in (9). 

 

Here, cI and nI   and  are the gray scale values of the  

centre pixel and neighborhood pixel.  

3.4 Classification 

3.4.1 Optimized ANFIS 

ANFIS classifier is trained and optimized uses an 

Improved Particle Swarm Optimization (IPSO) to  enhance 

the classification accuracy.  

3.4.2 Improved Particle Swarm Optimization: 

The Particle Swarm Optimization (PSO) was designed on 

the basis on the social activities of a congregation of birds. 

In the proposed system, there is a hybridization that is done 

between two techniques to obtain better performance. The 

technique is called Improved PSO (IPSO). The pseudo code 

for IPSO is presented in Figure 2. 

 

3.5 Similarity Assessment 

In the proposed technique, similarity assessment is done 

after classification, so that it is enough to assess the 

similarity based on the classes such as normal, benign and 

malignant of classified query image. The Euclidean is the 

distance between  feature value of the query image and the 

database images is represented here. 

 

Here, E  is the Euclidean distance, iq  is the feature 

value of the query image and id   is the feature value of the 

database images.  
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IV. RESULT AND DISCUSSION 

4.1 Dataset Description 

The proposed system uses the images of the mini-

Mammography Image Analysis Society (MIAS) database of 

mammograms. 

4.2 Performance Metrics 

The performance metrics are calculated and evaluate to 

determine the efficiency of the proposed system. Some of 

the terms used in this analysis are True Positive (TP), False 

Positive (FP), True Negative (TN), and False Negative (FN)  

TP denotes an normal images that are of correctly 

retrieved. FP denotes the images that are falsely classified. 

TN indicates the abnormal images that are correctly 

classified. FN stands for images that are falsely classified as 

abnormal mammogram images.  

Sensitivity is a statistical measure of performance. 

Sensitivity is also called true positive rate. Accuracy 

determines how correctly the mammogram images are 

classified. The sensitivity, specificity as well as accuracy 

equations are mentioned below. 

 
Precision is a performance parameter that gives the 

fraction of normal images that are classified images among 

the classified instances. Recall is the fraction of relevant 

instances that have been classified over the total amount of 

classified instances. 

 
 

F-measure considers both recall as well as Precision to 

compute its value. Matthews Correlation Coefficient (MCC) 

is  the correlation coefficient measure between the observed 

and the predicted classification. 

 
 

The comparative analysis of different classifiers can be 

done in terms of Negative Predictive Value (NPV), False 

Positive Rate (FPR), and False Negative Rate (FNR). The 

NPV is the probability that the mammogram images are 

abnormal and are truly abnormal images. This abnormality 

indicates whether the image is benign or malignant. The 

FPR and FNR are also evaluated. These are done using the 

following equations. 

 
 

4.3 Comparative Analysis 

4.3.1 Comparative Analysis of Mammogram Image 

Retrieval based on Classification 

 
Figure 4: Comparison of the existing and the proposed 

classifiers with respect to Sensitivity, Specificity 

Accuracy 

Figure 4 analyzes  function of IPSO-ANFIS with the 

other existing techniques. The proposed IPSO-ANFIS shows 

the greatest performance. But, among ABC-ANFIS and the 

proposed one, the proposed IPSO-ANFIS shows superior 

performance. 

 
Figure 5: Comparison of the existing and the proposed 

classifiers in terms of Precision and Recall 

Figure 5 analyzes the function of the IPSO-ANFIS with 

the other existing techniques. On considering Precision, 

SVM shows very poor performance and the performance of 

ANFIS is better when compared to SVM. 

Classifiers F-Measure MCC 

SVM 0.54167 0.3125 

ANFIS 0.75926 0.63889 

ABC-ANFIS 0.97222 0.95833 

Proposed IPSO-

ANFIS 

0.97542 0.98541 

Table 1: Comparison of the existing and the proposed 

classifiers in terms of F-Measure and MCC 

Table 1 compares the performance of various methods. 
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Figure 6: Comparison of the existing and the proposed 

classifiers in terms of F-Measure and MCC 

Figure 6 analyzes the function of the proposed IPSO-

ANFIS with the other existing techniques. It can be seen that 

there is an improvement in both the F-Measure and the 

MCC when the optimization technique is combined with the 

ANFIS classifier. 

 
Figure 7: illustrate the computational time of the 

proposed classifier with the existing classifiers 

Figure 7 shows computational time comparison of the 

proposed IPSO-ANFIS classifier with the existing 

classifiers. Hence it proves the proposed IPSO-ANFIS 

classifier has better performance when compared with the 

other existing classifiers. 

V. CONCLUSION 

This paper puts forward an efficient Content-Based 

Mammogram Image Retrieval technique by means of an 

IPSO Optimized Classifier. On evaluating all the 

comparisons that are discussed in this paper, it can be said 

that the proposed technique is superior to all other compared 

existing techniques. All these show that the proposed system 

is highly efficient in retrieving the mammogram images. 
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