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Abstract 
An artificial neural network ensemble is a learning paradigm where several artificial neural networks are jointly used to solve a 
problem. Medical Disease Diagnosis using Artificial Neural Networks (ANN) is currently a very active research domain in 
medicine and it is believed that it will be more widely used in biomedical systems in the next few years. This paper puts light on 
a review benefit of artificial neural networks (ANNs) as decision making tools in the field of cancer. Artificial neural network are 
used to find relationship between input and output or recognized pattern in data. Here we have to recognized cancer cell pattern. 
This addresses the system which achieves cell characterization for finding percentage of cancer cells in the given image with high 
accuracy. Harris corner detection Algorithm itself scans the whole image and performs the classification of cancer cell. In this 
proposal one automated system for cancer cell classification which helps as a tool assisting surgeon to differentiate cancer cells 
from those normal cells i.e. percentage of cancer cells, instantaneously during the surgery. Here the pathological images serve as 
input data. Finally, algorithm was applied to selected pathological images for classification. 
Keywords: Artificial Neural Network (ANN), Artificial Neuron, Cancer, Grey scale images, Harris corner detector. 

1. Introduction 

An Artificial Neural Network (ANN) is a network of interconnecting processing elements (neurons) operating in 
parallel. These elements are inspired by biological nervous systems. As in nature, the connections between elements 
largely determine the network function. A subgroup of processing element is called a layer in the network. The first 
layer is the input layer and the last layer is the output layer. Between the input and output layer, there may be 
additional layer(s) of units, called hidden layer(s). One can train a neural network to perform a particular function by 
adjusting the values of the connections (weights) between elements. For many years cancer diagnosis has been a 
learning problem. Various learning algorithms have been widely used. The problem is basically nontrivial and not 
easy to solve because the data set is relatively small and noisy. For such problem technique which are used mainly 
rely on a large training data set would not work well. In developed countries, cancer has become a major cause of 
death among people. To reduce cancer deaths the most effective way is to detect it earlier. However earlier treatment 
requires the ability to detect cancer in early stages. Early diagnosis requires correct and reliable diagnosis procedure 
that will allows physicians to distinguish benign cancer cell from normal cell. The most important is automatic 
diagnosis of cancer and it is real-world medical problem. So, to find an accurate and effective diagnosis method is 
very important. The occurrence of cancer cell is preceded by gradual change in cell density in the neighborhood. If 
these signs are detected then it is possible to prognosticate the severe conditions that are likely to occur. In this case 
the cancer can be predicted well before it actually appears and appropriate counter measures can be taken at an 
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earlier stage with a higher degree of success. The effectiveness of such a system is gauged by how early the changes 
are detected and the accuracy of the predictions. 

In this paper we describe neural network approaches to cancer diagnosis. Neural networks have been widely used 
for cancer diagnosis. However, most of these applications assumed predefined network architecture and used a 
training algorithm. Supervised feed-forward back-propagation neural network ensemble used as a classifier tool. As 
discussed, neural network differs in various ways from traditional classifiers. One of the main differences is linearity 
of data. Traditional classifiers require linear data to work correctly. But neural network works as well for nonlinear 
data because it is simulated on the observation of biological neurons and network of neurons. Wide range of input 
data for training makes neural network to work with higher accuracy. 

2. Proposed Work  

The analysis of these pathological images is directly based on four steps: 

1. Image filtering or enhancement, 
2. Segmentation, 
3. Feature extraction,  
4. Analysis of extracted features by pattern recognition system or classifier.  

Since neural network ensembles are used as decision makers in Intelligent Systems even though network takes more 
time to adapt behavior, once it is trained it classifies almost instantaneously due to electrical signal communication 
of nodes in the network. 

2.1.  ANN System Architecture 

The ANN architecture is shown in below figure. It comprises of five distinct components, as show below. Each 
component is described briefly in subsequent sections. 

 

Fig 1: ANN system architecture 

2.1.1. Images used 

This system is designed and verified to take grey scale pathological images as input. Grey scale pathological images 
help to identify affected cells makes these images for analysis of cancerous growth of cells. 

2.1.2. Pre-processing 

Grey scale pathological imaging process may be dirtied by various noises. Perform an image pre processing task to 
remove noise in a pathological image first. 

2.1.3. Segmentation 

Segmentation includes two phases. First phase deals with corner point detection and the later one with similar region 
identification. For corner point detection various methods like Harris corner detectors [6] can be used. Since this 
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design mainly deals with multiple objects (cells) in an input image, Harris corner detectors are used to find corner 
point. In second phase, points detected by corners serve as seed point for segmentation. 

2.1.4. Feature Extraction 

Neural network classifiers are those differ from traditional classifiers in various aspects from type of input data to 
output representation. Since the neural networks are used as classifiers in this design which takes only numerical 
data as input rather than any kind of data as input. the input image data has to be converted to numerical form. This 
conversion is done by extracting texture features. 

2.1.5. Neural Network 

Supervised feed-forward back-propagation neural network ensemble used as a classifier tool. As discussed 
previously, neural network differs in various ways from traditional classifiers like Bayesian and k – nearest neighbor 
classifiers. One of the main differences is linearity of data. Traditional classifiers require linear data to work 
correctly. But neural network works as well for non linear data because it is simulated on the observation of 
biological neurons and network of neurons Wide range of input data for training makes neural network [8] to work 
with higher accuracy, in other words a small set of data or large set of similar data makes system to be biased Thus 
neural network classifier requires a large set of data for training and also long time to train to reach the stable state. 
But once the work is trained it works as fast as biological neural networks by propagating signals as fast as electrical 
signals. 

3. Cancer 

Cancer is primarily an environmental disease, though genetics influence the risk of some cancers [8]. Common 
environmental factors leading to cancer include: tobacco use, poor diet and obesity, infection, radiation, lack of 
physical activity, and environmental pollutants. These environmental factors cause or enhance abnormalities in the 
genetic material of cells. Cell reproduction is an extremely complex process that is normally tightly regulated by 
several classes of genes, including ontogenesis and tumor suppressor genes. Hereditary or acquired abnormalities in 
these regulatory genes can lead to the development of cancer [7]. A small percentage of cancers, approximately five 
to ten percent, are entirely hereditary. The cancer can affect people of all ages, and a few types of cancer are more 
common in children than in adults, the overall risk of developing cancer generally increases with age, at least up to 
age 80-85 yr. In 2007, cancer caused about 13% of all human deaths worldwide (7.9 million). Rates are rising as 
more people live to an old age and as mass lifestyles changes occur in the developing world. 

4. Cancer Cell Detection Technique 

4.1. Harris Corner Detector 

A corner can be defined as the intersection of two edges. A corner can also be defined as points for which there are 
two dominant and different edge directions in a local neighborhood of the point. An interest point is a point in an 
image which has a well-defined position and can be robustly detected. This means that an interest point can be a 
corner but it can also be, for example, an isolated point of local intensity maximum or minimum, line endings, or a 
point on a curve where the curvature is locally maximal. 

In practice, most so-called corner detection methods detect interest points in general, rather than corners in 
particular. As a consequence, if only corners are to be detected it is necessary to do a local analysis of detected 
interest points to determine which of these real corners are. A simple approach to corner detection in images is using 
correlation, but this gets very computationally expensive and suboptimal. Harris corner detector [6] is one such 
corner detector, which uses differential of the corner score with respect to direction directly, instead of using shifted 
patches. This corner score is often referred to as autocorrelation. 

The algorithm of Harris corner detector [6] as follows: 
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Without loss of generality, we will assume a grayscale 2-dimensional image is used. Let this image be given by I. 
Consider taking an image patch over the area (u,v) and shifting it by (x,y). The weighted sum of squared differences 
(SSD) between these two patches, denoted S, is given by. 

                      (1) 

(u + x, v+ y) can be approximated by a Taylor expansion. Let Ix and Iy be the partial derivatives of I, such that 

                        (2) 

This produces the approximation 

                       (3) 

This can be written in matrix form: 

                     (4) 

Where A is the structure tensor, 

                     (5) 

This matrix (5) is a Harris matrix, and angle brackets denote averaging (i.e. summation over (u,v)). If a circular 
window is used, then the response will be isotropic. A corner (or in general an interest point) is characterized by a 
large variation of S in all directions of the vector (x,y). By analyzing the eigen values of A, this characterization can 
be expressed in the following way: 

A should have two "large" eigen values for an interest point. Based on the magnitudes of the eigen values, the 
following inferences can be made based on this argument: 

If λ1≈0 and λ2≈0 then this pixel (x ,y) has no features of interest.  

If λ1≈0 and λ2 has some large positive value, then an edge is found.  

If λ1 and λ2 have large positive values, then a corner is found. 

 

Fig 2: Corner detection on image 
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The above figure present images a, b, c, d which shows corner points of infected area. By applying harries corner 
detection method with the help of above procedure we can find out corners of infected area. 

4.2. Extracted Features Analysis 

Texture features corresponding to human perception and these features examined by 6 different constituent features. 
These features are as given: 

4.2.1 Coarseness  

Coarseness is the numerical value describing whether texture is coarse or fine. 

4.2.2 Contrast 

Contrast defines whether texture contrast is high or low. 

4.2.3 Directionality 

Directionality defines whether texture pallets are oriented in single direction or not i.e .directional or non-
directional. 

4.2.4 Line-likeness 

Line-likeness correspond to pattern elements i.e. whether texture formed by lines i.e. line like or blob-like. 

4.2.5 Regularity 

Regularity defines the interval in which patterns repeated. If patterns are repeated in regular interval then the texture 
is regular else it is said to be Irregular. 

4.2.6 Roughness 

Roughness defines the whether the surface is rough or smooth. 

In these six features, Coarseness, Contrast and Directionality correspond to strong human perception and these 
features are calculated pixel-wise by creating histogram of these features. 

5. Artificial Neural Network 

Artificial neural network is a mathematical model that tries to simulate the structure and functionalities of biological 
neural networks. Artificial neural networks [1] are very useful in pattern recognition. Hornik et al. showed that feed 
forward artificial neural networks with one hidden layer can approximate any functions in any accuracy. However, 
until now there is no rigorous theory indicating how to do such error-free approximation. Therefore whether an 
artificial neural network based application will be successful or not is almost fully determined at present by that who 
is the user. In general, the more experiences the user has on artificial neural networks, the more chances the 
application will have in gaining success.  
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Fig 3: Neuron Schema 

Artificial neural networks are also referred to as neural nets artificial neural [13] systems parallel distributed 
processing systems and connectionist systems. For computing systems to be called by these names, it is necessary 
for the system to have a labeled directed graph structure where nodes perform some simple computations. From 
elementary graph theory we recall that a directed graph consists of a set of ‚nodes (vertices) and a set of 
‚connections connecting pairs of nodes. A graph is a labeled graph if each connection is associated with a label to 
identify some property of the connection. In a neural network [11], each node performs some simple computations; 
each connection conveys a signal from one node to another, labeled by a number. 

6. Detection of Cancer Cell 

The below figure 4 shows that how cancer cell is detected and the intermediate result after corner detection. 

 

Fig 4: Detection of Cancer Cell 

First image in figure is the input image, 2nd image displayed is histogram equalized image by removing noise in the 
image. After removing noise from image by using harries corner detection we can detect cancer cell as shown in 3rd 
image. Detected cancer cell is marked with red marks as shown in image. 

7. Future Scope 

In this paper there is one of such system for cancer cell classification which helps as a tool assisting surgeon to 
differentiate cancerous cells from the normal cells. In future we will try to implement such a system which will help 
for detecting cancer cell of specific type. Means we will implement such system which detects specific type of 
cancer cell whether it is lung cancer or liver cancer or blood cancer, etc. 

8. Conclusion 

This paper presents system for cancer cell detection using artificial neural network which helps as a tool assisting 
surgeon to differentiate cancerous cells from the normal cells. Here by using Harris corner detector algorithm we 
detect the four corners of infected area. Harris corner detector is one such corner detector, which uses differential of 
the corner score with respect to direction directly. Algorithm was applied to selected pathological images for 
classification. A review of listed publications involving clinical trials of neural network systems identified trends in 
areas of clinical promise, specifically in the diagnosis, prognosis and therapeutic guidance for cancer, but also the 
need for more extensive application of rigorous methodologies. Finally, the figure of detection of Cancer Cell shows 
that how the Cancer Cell is different from the normal cell. 
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