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Abstract.  Breast cancer is a chronic disease which has 
been classified as a cancer type having one of the highest 
mortality rates. An early and accurate diagnosis of any 
chronic disease plays an important role and can be life-
saving. Numerous research articles state that the role of 
computerized diagnostic tools supporting the decision 
making in diagnosis of chronic diseases has increased 
over the past decade. The presented study implements 
and evaluates three different artificial neural networks in 
form of supervised radial basis networks (RBN). The 
performance of the RBN’s in regards to different center 
selection methods using different clustering algorithm 
are evaluated with the help of the Wisconsin breast can-
cer dataset (WBCD) by UCI machine learning repository. 

Introduction
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1 Background 

1.1 Wisconsin breast cancer dataset: 

•

•

•

•

•

•

•

•

•

1.2 Radial Basis Networks: 

Figure 1: Basic schematic of Radial basis function  
network [13]. 
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1.3 Previous works on WBCD data: 

2 Methods and Implementation 

2.1 Algorithm 1: Fixed selection of centers at 
random 

2.2 Algorithm 2: Selection of centers by 
default -means algorithm 
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2.3 Algorithm 3: Selection of centers by 
modified -means algorithm 

3 Results and Discussion 

3.1 Results of Algorithm 1: Fixed selection of 
centers at random 

Figure 2: Classification analysis v/s spread values of 
RBN model. 

Training Dataset 

 Actual Class Predicted Class 

 Positive (Malig-
nant) = 195 

Negative (Benign) 
= 285 

Positive (Malig-
nant) = 195 

  

Negative (Benign) 
= 285 

  

Table 1: Results of Training phase- Algorithm 1. 
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Test Dataset 

 Actual Class Predicted Class 

 Positive (Malig-
nant) = 195 

Negative (Benign) 
= 285 

Positive (Malig-
nant) = 21 

  

Negative (Benign) 
= 79 

  

Table 2: Results of Testing phase- Algorithm 1. 
 

3.2 Results of Algorithm 2: Selection of 
centers using default -means algorithm 
of MATLAB 

Training Dataset 

 
Number of predicted value 
(Benign + Malignant) 

Right predicted values  

Wrong predicted values  

Table 3: Results of Algorithm 2. 

3.3 Algorithm 3: Selection of centers using 
‘centralized’ k-means algorithm 
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Number of 
centers per 
category  

Total overall 
accuracy  

Number of 
centers per 
category 

Total overall 
accuracy 

    

    

   

   

   

Table 4: Accuracy outcome obtained in Algorithm 3. 

 
Number of predicted value 
(Benign + Malignant) 

Right predicted values  

Wrong predicted values  

Table 5: Results for   
(Algorithm 3). 

4 Conclusions 
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