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Abstract—Every single year thousands of women endure painful 
and invasive surgery to remove breast lesions. Most of the time the 
mammographic image analysis leads to false positive detection 
and the majority of this actions reveal the lesions to be benign. 
Refining present detection and diagnostic tool is a major priority 
of our work. MATLAB R2015a is been used to develop the 
algorithm, which aids in detection of breast cancer in its early 
stage. The algorithm comprises of image processing and applying 
artificial intelligence where in the system is trained with a set of 
images so that when the input or the test image is given, the 
algorithm performs the image processing techniques and then 
applies the Probabilistic Neural Network (PNN) technique for 
detection of cancer. The system performance is also been 
calculated in order to estimate its reliability. 

Keywords: Neural Network, Artificial Intelligence, Benign, 
Malignant, Probabilistic Neural Network (PNN), 

I. INTRODUCTION 

In  Egyptian papyrus(Breasted, 1930) the existence of breast 
cancer was found from 3000BC. The innermost coating of 
milk vessels or lobules  stock the milk in ducts [2]. It is clonal 
disease, solitary changed cell, the end outcomes  is sequence 
of somatic (acquired) or germ line mutations is able to express 
full malignant potential [7]. The non-invasive illness or an 
invasive breast cancer can happen for elongated period but 
non metastatic disease. 
Lobes and ducts forms the breast. 15 to 20 sections called 
lobes will be present in each breast. The reduced sections are 
called as lobules. Lobules end with many tiny bulbs which 
produce milk .the thin tubes are related by lobes, lobules and 
bulbs called as ducts .The monochrome liquid called lymph is 
almost carried by the blood vessels and lymph vessels present 
in the breast. 
To decrease the high amount of redundant breast biopsies, 
numerous computer-aided analysis systems have been 
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projected in recent years[3] The designed  systems support 
physicians in making the better decision  to operate on breast 
biopsy on apprehensive lesion observed on mammogram or 
accomplish  immediate follow-up inspection instead. 
Artificial intelligent procedures as neural networks has shown 
great potential in  scientific analysis field [19]. The 
intelligence showed by machines is called as Artificial 
Intelligence (AI, also machine intelligence, MI), in 
distinction to the intellect showed by people and animals. AI 
research is well-defined learning of "intelligent agents" in the 
discipline of computer science[4]. In supercomputer 
discipline devices which notices the atmosphere and reacts 
takes the best advantage of its chance of effectively achieving 
its goals. when a machine mimics "cognitive" functions the 
term "artificial intelligence" is used .that humans associate 
with other human minds, such as "machine learning" and 
"problem solving”. 
In this project we have used MATLAB (R2015a) tool for 
image processing and detection of cancer in which Gray Level 
Co-occurrence Matrix (GLCM) is used for feature extraction 
and probabilistic neural networks (PNN) technique is used for 
the persistence of detection and cataloguing of breast cancer 
[6]. Decision making is achieved in two phases: training the 
classifiers with structures from the catalogue and then 
testing[4]. The performance is evaluated in terms of entropy, 
energy, contrast, homogeneity, and correlation. As the testing 
image is fed to the system, it will automatically compare the 
image.  
with the training set images then we  classify  image either as 
benign or malignant. In this way the system helps the 
physician in classification of the image and for further 
treatment[17]. 

II.METHODOLOGY 

The flow chart is divided into two equal parts: Training of 
images, testing of images 
1) Training of images 

Training images are a bunch of images for which the required 
outcome is known. You input them to a program that analyse 
their features and passes the features through a classification 
routine that determines the appropriate weights to use on the 
features in order to best achieve the required result [14]. An 
algorithm is trained by using training data. Certain percentage 
of the  overall dataset is used as training data and remaining is 
used as test data. To achieve the better classifier performance  
the training data is needed should very large[5] .Fig.1 shows 
the flow chart for detection of 
breast cancer and steps 
involved . 
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Figure .1: Flow chart for detection of breast cancer with 

Artificial intelligence 

A. Read Mammographic images  

An input image from the scanning units such as Mammogram, 
Ultrasound, CT, MRI etc. is taken and is given to the system 
for analysis. 
B. Pre-processing of the images 

When operating with the  lowest level of abstraction 
pre-processing  operations are used  both output  and output 
are intensity images [1][15]. The image function values 
(brightness) by matrix is characterized by the intensity of the 
image matrix. The main goal  of pre-processing  operations is 
to  improve  the image data that suppresses  distortions or 
improves some features of the image which play an important 
role in  processing, the pre-processing methods are classified 
as geometric transformations of images (e.g. rotation, scaling, 
and translation) [19].  In this project we have first cropped 
the image, adjusted the image pixel values, removed the 
unwanted background and extracted the required features of 
the image using GLCM evaluation. 
 
C. GLCM Evaluation 
over the image the  distribution of  co-occurrence pixel values 
(grayscale values) at given offset is defined by co-occurrence 
distribution of  matrix. How often different combinations of 
pixels brightness values occur in an image is given by  GLCM 
tabulation..The  spatial relationship of pixels is the gray-level 
co-occurrence matrix (GLCM),is considered by examining 
texture using statistical method.  
The GLCM functions describe the texture of an image.In an 
image the GLCM is created by calculating how commonly the 
pairs of pixel with the same exact value in spatial 
relationship[8]. The several statics can be derived once we 
create GLCMs.the information about the texture of an image 
is provided by  statistics the obtained by GLCM[5]. 
In an image the GLCM is matrix which contains the number 
of gray level is equal to the number of columns and rows .the 
matrix elements gives the relative frequency of two pixel 
separated by distance of ∆X and  ∆Y.the pixel occurs within 

given neighbor hood with intensity of i,and j. Lot of  
momentary data storing is possible by using  large  number of 
intensity levels G.i.e.  G × G matrix for each grouping of (∆X, 
∆Y) or (d, ө). the GLCM’s is very  composite to the size of the 
texture trials on which they are projected due to their huge 
dimensionality[16][17]. The amount of gray levels is 
frequently reduced [9]. An example showed with the four 
different gray levels can be used to explain the GLCM matrix. 
The bigger offset is possible if the window is large . one pixel 
offset is used.(a location pixel and its  immediate neighbour). 
The number of times the combination (0,0) occurs the value 
will be stored in the topmost left cell. Once all the required 
features are extracted the next step is to store the extracted 
values in the knowledge base so that they can be used in the 
further process [7]. For the testing set similar procedure is 
carried on and then PNN technique is been applied to the 
images testing. 
D. Entropy 
The entropy gives the information about the loss of message 
in transmitted signal and also measures image information 
.Entropy gives the details of amount of information needed 
for the image compression . 

 

Statistics Description 

Entropy 
When all the elements of matrix are 
equal then entropy attains maximum 
value .The condition of the image can 
be measured . 
 

 
Contrast 
 

In gray level co-occurrence matrix 
contrast value gives the local variation  
of the matrix. 

Correlation 
For the specified pixel pair the 
correlation gives the measurement of  
the joint probability occurrence . 

 

Energy 
The energy is also known as angular 
second moment or uniformity which 
gives  the sum of squared essentials in 
the GLCM.. 

Homogeneity 
 immediacy  distribution of elements 
in  GLCM to the GLCM diagonal. 

Table 1: GLCM feature description 

E. Contrast 
In brief method it is also called as  CON. The additional term 
of contrast is ’Sum of Square Variance’. The design of the 
intensity contrast connecting pixel and its neighbour over the 
whole image. 0 is the contrast value for the constant image. 
Weight increases exponentially as continues from the 
diagonal in contrast measurement[19] . 
F. Correlation 

The linear dependency of grey levels is measured by its 
correlation of neighbouring pixels [11].The tracing and image 
recording approaches is employed by optical method in 
digital image correlation. for precise 3D and 2D dimensions 
of variations in images [7]. It  is  used in the  measurement of  
distortion, movement, straining and optical movement,  
extensively useful in many parts of 
engineering  and science . 
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In  measuring the motion of an optical mouse it  is   most  
commonly used. 
G. Energy 
For doing the work the energy is used .The texture is used to 
compute the order  of an image . Energy gives  the sum of 
square elements in GLCM[13]. Entropy gives  total different 
from energy when the space is proficiently arranged .high 
value of   Energy achieved . Energy is used as the square root 
of angular Second Moment of the texture character.0 to 1 
range is used ..The value is 1 for the  constant image [9]. 
H. Homogeneity 

In short term it is also called as  HOM.it allows us to calculate  
the value that defines the tightness distribution of the elements 
in GLCM diagonal and GLCM.the range is 0 to 1.the 
diagonals GLCM has value 1.  
I. Store  image in knowledge base 

 The database of the software stores the Trained images 
obtained It includes various feature of the images, which 
further act as the source / base for testing on which the 
conclusion are made. 
2) Testing of images 
 The training images are used to  determine the best weights 
and procedures to follow, you then pass through a set of "test" 
images, for which you also know the outcome. The images are 
extracted and the procedures and weights determined above 
are applied to make a prediction of how the image should 
classify [1]. Then the predicted classification is compared to 
the actual known classification to determine how well the 
procedures and weights do on analysing data that was not 
originally used to determine the weights. If you got a high 
score on the training images but a low score on the test images 
then the implication is that the routine "over-trained" and has 
become too specific to the training images and not able to 
predict for images whose results are not known. Step of 
reading mammographic images, pre-processing and GLCM 
feature extraction are same as the training set process.  
 
3) Probabilistic neural network (PNN Technique) 
It is widely used in classification and pattern recognition 
problems this algorithm is know as feedforward neural 
network[10]. In this method the parental probability 
distribution function of each group is approximated by parcen 
window and non-parametric function[18]. Using PDF the 
class probality of new input data is estimated for each class 
and then Bayes rule is applied to allocate the class with 
highest posterior probability to new input data By this 
method, the probability of mis-classification is 
minimized[20]. 
 
If the spread is value is nearby  zero then the network behaves 
like nearest neighbor classifier. If the value of spread is larger 
then the designed network is taken into account by many 
nearby design vectors[16]. 

Example 

With a set of inputs S and class indices T1 the classification 
problem is defined S = [1 2 3 4 5 6 7]; 
T1 = [1 2 3 2 2 3 1]; 
The target vectors are obtained by class indices to design 
PNN. 
T1 = ind2vec (T1) 

net = newpnn (S, T1); 
Y = sim (net, S) 
Yc = vec2ind(Y) 

A. Advantages of PNN over other neural network 
techniques 

Requires less time to train the images. Even with few training 
sets it can give more accurate results. After applying the PNN 
technique the algorithm automatically give the result and 
classifies the given test images as benign  
or malignant for cancerous breast images [6].  

 
III.PERFORMANCE ANALYSIS 

  
The performance analysis is carried out for testing the 
performance of the algorithm [14]. This is necessary as it 
gives the reliability of the algorithm in terms of percentage. In 
our system the performance analysis is carried out by testing 
of the known images, the system will predict whether the 
image is malignant or benign. This prediction is compared 
with the already saved database in the system [7]. Based on 
similarity the system will give the performance analysis in 
terms of percentage. The accuracy of the system is calculated 
by the following equation 
 
Accuracy= Sum of true positive + sum of true negative  
                           
                                Sum of total population 

Test 
images 

Actual image 
test System prediction Analysis 

1 Malignant Malignant True positive 

2 Malignant Malignant True positive 

3 Malignant Malignant True positive 

4 Malignant Malignant True positive 

5 Malignant Benign False negative 

6 Malignant Malignant True positive 

7 Malignant Malignant True positive 

8 Malignant Malignant True positive 

9 Malignant Malignant True positive 

10 Malignant Malignant True positive 

11 Malignant Malignant True positive 

12 Malignant Benign False negative 

13 Malignant Benign False negative 

14 Malignant Malignant True positive 

15 Malignant Malignant True positive 

16 Malignant Benign False negative 

17 Malignant Benign False negative 
18 Malignant Benign False negative 
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19 Malignant Benign False negative 

20 Malignant Malignant True positive 

21 Benign Benign True negative 

22 Benign Benign True negative 

23 Benign Benign True negative 

24 Benign Benign 
True 

Negative 

25 Benign Benign True negative 

26 Benign Benign True negative 

27 Benign Benign True negative 

28 Benign Benign True negative 

29 Benign Benign True negative 

30 Benign Benign True negative 

 
Table 2.Performace analysis table 

A. Receiver operating characteristics (ROC) Curve 

ROC analysis is commonly used to evaluate medical tests and, 
in order to get an understanding of its use. It is important to 
distinguish between disorder and diagnosis. A patient either 
has or has not a specific disorder during the period of testing 
[15].The ROC curve is created  at various threshold settings 
by plotting the false positive rate (FPR)against true positive 
rate (TPR).The sensitivity is also know by true positive rate 
.The analysis of the  results falls above the grey line as shown 
in below figure.3 then the system is said to be reliable and can 
be implemented for various applications else the system is not 
reliable. 

 

Figure .3: ROC performance analysis curve 

 

IV.RESULTS 

 

Figure.4: Output window for training of an image 

The training of image process is carried to extract the features 
like  Energy, Entropy, Contrast, Homogeneity, Correlation , 
stored in the   database. The process of training includes 
selecting the image, extracting features and obtaining a 
processed image as shown in the below window. The training 
of images can be carried out on multiple number f images [7] 
[1].  

 

Figure .5 Output windows for classification of malignanc 

The single test image test is carried out for testing of any 
random image. The process includes selecting of the image, 
extracting features, and classifying them either as ‘benign’ or 

‘Malignant’. 
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Figure 6. Output window for classification of Benign 

tumor 

This test is carried out to check the mortality rate of the 
system. This process is done by comparing with actual values 
and the predicted values of the system. Based on the 
performance check the Accuracy [14] of the system . 

V CONCLUSION 

In this project we have developed the algorithm for the early 
detection of breast cancer using AI (PNN) technique. This 
technique reduces the number of iterations performed in the 
detection of the tumor. It helps physician in early detection of 
cancer with more accuracy and saves much of his time.an 
Algorithm is developed to check the performance of the 
system, which predicts how reliable the system is in terms of 
percentage. In this project the accuracy obtained is around 
86.67%. This accuracy can be increased with the increase in 
the training set of images. 
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