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Abstract 

Cancer is the most important cause of death for both men and 

women. The early detection of cancer can be helpful in curing 

the disease completely. So the requirement of techniques to 

detect the occurrence of cancer nodule in early stage is 

increasing. Earlier diagnosis of Lung Cancer saves enormous 

lives, failing which may lead to other severe problems causing 

sudden fatal end. Data mining is a powerful technique to help 

the people in their health, Scientific and Engineering. Those 

techniques are extracting the hidden information from the 

large databases which helps to find the relationships and 

patterns from the data. This proposal is used to develop a 

software based Self Organizing Map (SOM) structure which 

is used to discover the hidden patterns in the lung disorder CT 

images by using the data mining techniques. This approach 

starts by extracting the lung regions from the CT image using 

image processing techniques, including bit Image Slicing, 

Erosion and Weiner filtering. The bit plane slicing technique 

is used in the extraction process to convert the CT image into 

a binary image. Bit plane slicing technique is faster, data and 

user independent. So many algorithms were developed to 

detect lung cancer but they are not proved if the in dependent 

assumptions are taken into consideration. In the era of 

algorithms used for detecting lung cancer, a Software based 

SOM structure is not developed. This paper starts with 

visualizing the closed structure of the Lung regions and then 

the disorder dataset is process using SOM Toolbox to create a 

learned SOM using K-means clustering. By using this data 

mining technique with SOM, it has the advantages of robust to 

analysis and cost effective method. Data mining technique 

uses    learning method to understand the data patterns. The 

SOM can be used within the data mining and exploratory data 

analysis process.  

Keywords: Lung cancer, Self- Organizing Maps,   Data 

Mining, K-Means Clustering 

 

INTRODUCTION 

Lung cancer is the one of the leading cause of cancer deaths in 

both men and women. Manifestation of Lung cancer in the 

body of the patient reveals through early symptoms in most of 

the cases. [1]. Treatment and diagnosis depend on the 

histological type of cancer, the stage (degree of spread), and 

the patient's performance status. Possible treatments include 

chemotherapy, and radio therapy , surgery Survival depends 

on stage, overall health, and other factors, but overall only 

fourteen percent of people diagnosed with lung cancer survive 

five years after the diagnosis. Symptoms that may suggest 

lung cancer include: 

 Chronic coughing or change in regular coughing 

pattern, 

 Dyspnea (shortness of breath with activity), 

 Wheezing, 

 Hemoptysis (coughing up blood), 

 Chest pain or pain in the abdomen, 

 Cachexia (weight loss, fatigue, and loss of appetite), 

 Clubbing of the fingernails(uncommon), 

 Dysphasia(difficulty swallowing), 

 Pain in shoulder ,chest , arm, 

 Dysphonia (hoarse voice), 

 Bronchitis or pneumonia, 

 Decline in Health and unexplained weight loss. 

Mortality and morbidity due to tobacco use is very high. 

Usually lung cancer develops in the wall or epithelium of the 

bronchial tree. It can start anywhere in the lungs and affect 

the part of the respiratory system. Lung cancer is mostly 

affects people between the ages of 55 and 65 and often it 

takes more years to develop [2]. 

There are two types of lung cancer. They are Non-small 

cell lung cancer (NSCLC) and small cell lung cancer (SCLC) 

or oat cell cancer. Each type of lung cancer spreads and 

effects in different way, and is treated differently. If the 

cancer have both types feature, then it is called mixed small 

cell/large cell cancer. 

Non-small cell lung cancer (NSCLC) is most commonly 

appears than SCLC and it generally increases and spreads 

more slowly. Smoking is also related with SCLC and 

increases and spreads more quickly and form large tumors 

that can spread through the body. Generally they start many 
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times in the bronchi near the center of the chest. Lung cancer 

death rate is depends on total amount of cigarette smoking. 

[3]. 

Primary prevention activities include of cigarette Smoking, 

diet modification, and chemoprevention. Screening is a 

reasonably secondary prevention. Our proposed method of 

finding the available Lung cancer patients is based on the 

systematic study of symptoms and risk factors. Some of 

generic indicators of the cancer diseases are Non-clinical 

symptoms and risk factors. Many carcinogens are found in 

the air we breathe, the water we drink and the   food we eat. 

Pre-diagnosis should identify or narrow down the possibility 

of screening for lung cancer disease. Symptoms and risk 

factors (smoking, alcohol consumption, obesity and insulin 

resistance) had a significant effect in pre-diagnosis stage.[4]. 

The lung cancer diagnostic and prognostic problems are 

mainly in the scope of the broadly discussed classification 

problems. These problems have attracted by many researchers 

in computational intelligence, statistics, data mining, and 

fields. Cancer research is usually clinical and biological in 

nature, data driven statistical research has become a standard 

complement. Predicting the outcome of a disease is the most 

interesting and challenging tasks where to develop data 

mining applications. The usage of computers powered with 

automated tools, large volumes of medical data have been 

collected and made available to the medical research groups. 

As a result, Knowledge Discovery in Data bases , which may 

includes data mining techniques, has become a popular 

research tool for medical researchers to identify and exploit 

lung patterns and relationships among large number of 

variables, and they able to predict the outcome of a disease 

using the historical cases stored within datasets. The objective 

of this paper is to summarize various review and technical 

articles on diagnosis of lung cancer. It gives overview of the 

current research being carried out on various lung cancer 

datasets using the data mining techniques and to enhance the 

lung cancer diagnosis. 

 

LITERATURE FOR LUNG CANCER 

The approach that is followed for the prediction technique is 

depend on systematic study of the statistical factors, 

symptoms and associated with Lung cancer. Non-clinical 

symptoms and risk factors are some of the generic indicators 

of the cancer diseases. Initially parameters for the pre-

diagnosis are collected by interacting with the pathological, 

clinical and medical oncologists (main experts). 

A. Statistical Incidence Factors: 

i. Age-adjusted rate (ARR) 

ii. Area-related incidence chance 

 iii. Crude incidence rate 

iv. Primary histology 

 

 

B. Lung cancer symptoms: 

The following are the generic lung cancer symptoms [7]. 

i. A cough that does not go away and gets worse over 

time 

ii. Coughing up blood (heamoptysis) or bloody mucus. 

iii. Chest, shoulder, or back pain that doesn't go away 

and often is made worse by deep Hoarseness 

iv. Weight loss and loss of appetite 

a. Wheezing 

b. Increase in volume of sputum 

v. Fatigue and weakness 

vi. Repeated problems with pneumonia or bronchitis 

vii. Repeated respiratory infections, such as bronchitis 

or pneumonia 

viii.  Fatigue and weakness Shortness of breath 

ix. New onset of wheezing 

x. Swelling of the neck and face 

a. Clubbing of the fingers and toes. The 

nails appear to bulge out more than 

normal. 

xi. Paraneo plastic syndromes which are caused by 

biologically active substances that are secreted 

by the tumor. 

i. Fever 

ii. Hoarseness of voice 

xii. Loss of appetite 

xiii. Puffiness of face 

xiv. Nausea and vomiting 

C. Lung cancer risk factors: 

a. Smoking: 

i. Beedi 

ii. Cigaratte 

iii. Hukka 

b. Second-hand smoke 

c. Radon exposure 

d. High dose of ionizing radiation 

e. Occupational exposure to mustard gas chloro 

methyl ether, inorganic arsenic, chromium, nickel, 

radon asbestos 

f. Air pollution 
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DATA MINING 

Data Mining is major study of the data and Data Mining tools 

and techniques are used for discovery patterns from the data 

set. The most importance of Data Mining is to find patterns 

mechanically with least user input and efforts. Data Mining is 

an essential tool able of usage decision building and for 

forecasting expectations trends of market. Data Mining tools 

and techniques can be effectively functional in different fields 

in different domains. Many Organizations now begin using 

Data Mining as an efficient tool, to contract with the 

aggressive surroundings for data analysis. By using Data 

Mining tools and techniques, different fields of business get 

advantage by simply assess various trends of market and to 

make rapid and efficient market trend analysis. Data mining is 

very popular helpful tool for the diagnosis of diseases. 

 

Techniques 

Techniques that are used in Data Mining 

Classification are a classic data mining technique based on 

machine learning. Majorly classification is used to classify 

every item in a set of data into one of predefined set of classes 

or groups. Classification technique makes mathematical 

techniques such as decision trees, linear programming, neural 

network and statistics.  

 

Clustering : 

Clustering is a data mining technique that makes useful or 

helpful cluster of substance that have similar feature using 

mechanical technique. From classification, clustering 

technique defines the classes and keeps objects in them, as in 

classification objects are assigned into predefined classes. For 

example prediction of heart disease by using clustering obtain 

cluster or state that list of patients have same risk factor. 

Funds this makes the split list of patients with high blood 

sugar and related risk factor and so on.  

 

Association: 

Association is one of the best data mining techniques. In 

association, a pattern is exposed based on a relationship of a 

particular item on other items of the same operation. For 

example, the association technique is used in finding heart 

disease prediction as it say to us the relationship of dissimilar 

attributes used for analysis and sort out the patient with all the 

risk factor which are  prediction of disease. 

 

Prediction: 

Used for profit prediction, relationship among dependent and 

independent variables and relationship between independent 

variables. For example, prediction analysis technique can be 

helped in sale to predict profit for the future if consider sale is 

an independent variable, profit could be a dependent variable.  

The architecture of the neural network shown in figure.1 

consists of three layers such as input layer, output layer and 

hidden layer. The nodes in the input layer linked with the 

number of nodes in the hidden layer. Each input node is 

joined to each node in the hidden layer. The nodes in the 

hidden layer  was connect to nodes in another hidden layer, or 

to an output layer. The output layer consists of one or more 

response variables [16]. 

 

Figure1: Architecture of the neural network with one hidden 

layer 

 

DATA MINING PROCESS 

In the data mining methods are for extracting patterns from 

data. The patterns that can be discovered depend upon the 

data mining process applied. Generally there are two methods 

of data mining tasks, descriptive data mining task is that 

describe the general properties of the existing data, and 

predictive data mining task is that attempt to do predictions 

based on available data. Data mining can be done on data 

which are in quantitative and multimedia. 

Data mining applications can exhibit different kind of 

parameters to examine the data. They include association 

(patterns where one event is connected to another event), 

sequence or path analysis, classification (identification of new 

patterns with predefined targets) and clustering (grouping of 

identical or similar objects). 

Data mining involves some of the following steps. 

Problem definition: The first step is to identify goals. Based 

on the defined goal, the correct series of tools to be applied to 

the data to build the corresponding behavioral model. 

 

Data exploration: If the quality of data is not suitable for an 

accurate model then the recommendations on future data 

collection and storage strategies can be made for this. For 

analysis, all data must need  to be consolidated so that it can 

be treated consistently. 

 

Data preparation: The purpose of this step is to clean and 

transform the data, so that missing and invalid values  are 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 10 (2017) pp. 2190-2195 

© Research India Publications.  http://www.ripublication.com 

2193 

treated ,and all known valid values are made consistent for the 

more robust analysis. 

 

Figure2: Data Mining Process Representation 

 

Modeling: Based on the data and desired outcomes, a data 

mining algorithm or combination of algorithms is selected for 

analysis. These algorithms include classical techniques such 

as statistics, neighborhoods and clustering but also next 

generation techniques. The specific algorithm is selected 

based on the particular objective to be achieved and the 

quality of the data to be analyzed. 

 

Evaluation and Deployment: Based on the results the data 

mining algorithms, an analysis is conducted to determine key 

conclusions from the analysis and create a series of 

recommendations for consideration. 

 

SELF ORGANISING MAPS (SOM) 

SOM as clustering 

The self-organizing map (SOM) is an excellent tool in 

exploratory phase of the data mining. It projects input space 

on prototypes of a low-dimensional regular grid that can be 

effectively used to visualize and explore properties of the 

data. When number of SOM units is large, to facilitate 

quantitative analysis of the map and the data, similar units 

need to be grouped, i.e. clustered. In this paper, we analyze 

different approaches to clustering of the SOM are considered. 

The two-stage procedure-first using SOM to produce the proto 

types then that are clustered in the second stage, that is found 

to perform well when compared with direct clustering of the 

data and to reduce the computation time. 

 

SOM for detection of pneumonitis 

The aim of this work use of says that the self-organizing map 

(SOM) technique for predicting lung radiation pneumonitis 

(RP) risk [14]. SOM is an effective tool for projecting and 

visualizing high-dimensional data in a low dimensional space 

(map). By projecting the patients with similar data (dose and 

non-dose factors) onto the same region of the map, 

commonalities in their outcomes can be visualized and 

categorized. SOM should be used to predict pneumonitis risk 

by identifying the region of the map that is most similar to a 

patient’s characteristics. Two SOM models were developed 

from a database of lung cancer patients treated with radiation 

therapy (34 clinically diagnosed with Grade 2+ pneumonitis). 

The models were SOM built from all dose and non-dose 

factors and, for comparison, SOM dose built from dose 

factors only. Both models were tested using ten-fold cross 

validation and Receiver Operating Characteristics (ROC) 

analysis.  

 

SOM for extracting technique 

SOM is a type of artificial neural network that is trained using 

unsupervised learning, and capable of projecting and 

visualizing high dimensional data in a low-dimensional space. 

SOM technique and classifies and clusters patients into 

neurons based on similarities in the patient input data, unlike 

other techniques which additionally take patient outcomes into 

consideration. By searching the data similarities, the SOM is 

capable of extracting synergistic interactions between factors 

that are more powerfully predictive than the individual factor. 

SOM has been previously applied in medicine (e.g. computer-

aided detection of breast cancer).  

 

SOM for feature extraction 

The Self-Organizing Map is one commonly used network 

model. It belongs to the learning networks. The Self-

Organizing Map is un-supervised learning method. If Self-

Organizing Map is used for  

Feature extraction then it is called Self-Organizing Feature 

Map [16].Below figure show that there are 5 cluster units, Yi, 

and 7 input units Clusters are arranged in linear array . 

 

Figure 2: SOM an Example 
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SOM as an artificial neural network 

A self-organizing map (SOM) is a powerful tool of artificial 

neural network for the visualization of high-dimensional data. 

In general, SOMs are divided into two parts, training and 

mapping. Training builds the map using input examples, 

called a Kohonen map [5]. An SOM consists of components 

called nodes or neurons. Each node has a set of neighbors. 

When this node wins a competition, not only its weight is 

adjusted, but those of the neighbors are also changed. They 

are not changed as much though. The further the neighbor is 

from the winner, the smaller its weight change. Furthermore, 

as training goes on, the neighborhood gradually shrinks. At 

the end of training, the neighborhoods have shrunk to zero 

size. When a training example is fed to the network, its 

Euclidean distance to all weight vectors is computed by using 

(5). Here 𝑛 denotes the dimension of data, and 𝑡 is the index 

of the data item in a given sequence, 𝑥 (𝑡) = {𝜁1 (𝑡), 𝜁2 (𝑡),..., 
(𝑡)}.The neuron with weight vector most similar to the input is 

called the best matching unit (BMU).The weights of the BMU 

and neurons close to it in the SOM lattice are adjusted towards 

the input vector. The magnitude of the change decreases with 

time and with distance from the BMU. The update formula for 

a neuron with weight vector is 𝑚𝑖 (𝑡+1) = 𝑚𝑖 (𝑡) + 𝛼 (𝑡) ℎ𝑐𝑖 
(𝑡)[𝑥 (𝑡) − 𝑚𝑖 (𝑡)], (6) where (𝑡) is a monotonically decreasing 

learning coefficient and 𝑥(𝑡) is the input vector. The 

neighborhood function ℎ(𝑡) depends on the lattice distance 

between the BMU and neuron. The neighborhood function 

ℎ(𝑡) is ℎ𝑐𝑖 (𝑡) = 𝑒 −‖𝑟𝑖−𝑟𝑐‖ 2 2𝜎2 (𝑡). 

 

SOM as a Data Mining Tool 

The self-organizing maps (SOM) introduced by Teuvo 

Kohonen [17] [18] are deemed as being highly effective as a 

visualization tool for visualizing high dimensional, complex 

data with inherent relationships between the various features 

comprising the data. The SOM’s output emphasizes the salient 

features of the data and subsequently leads to the automatic 

formation of clusters of similar data items. We argue that this 

particular characteristic of SOMs alone qualifies them as a 

potential candidate for data mining tasks that involve 

classification and clustering of data items. 

 

SOM as Data Visualization and Reduction  

A SOM can be used as an important visualization aid as it 

gives a complete picture of the data. Similar data items are 

automatically grouped together. However, for practical 

purposes is still desired to the output layer of the SOM into 

visibly distinct clusters of similar data items. Traditionally, 

this is an adhoc exercise and researchers tend to draw 

boundaries dividing ‘recognizable’ clusters. We do not agree 

with this ad hoc practice and suggest the use of the U-Matrix 

method for drawing formal boundaries between different 

clusters. The U-Matrix  method that uses the distances 

between the units in a SOM as a boundary defining criteria. 

These distances can then be displayed as heights giving a U-

matrix landscape. Interpretation of the U-matrix is follows, 

altitudes or the high places on the U-matrix will encode data 

that they are dissimilar, while the data falling in the same 

valleys will represent input vectors that are similar. Thus, data 

within the same valley can then be grouped together to 

represent a cluster.  

 

Figure3. A U-matrix representation of the SOM trained for 

the Rings data set 

 

RESULT 

We focus on the results which clearly states that SOM works 

efficiently for the comparison of data sets of general and 

regular things. We observe that different techniques by using 

SOM algorithm. We have analyze different approaches to 

clustering of the SOM are considered. We investigate the use 

of the self-organizing map (SOM) technique for predicting 

lung radiation pneumonitis (RP) risk. SOM is an effective 

method for projecting and visualizing high-dimensional data 

in a low-dimensional space The SOM technique clusters and 

classifies patients into neurons based on similarities in the 

patient input data, unlike other techniques which additionally 

take patient outcomes into consideration. By searching for 

data similarities, the SOM is capable of extracting synergistic 

interactions between factors that are more powerfully 

predictive than the individual factor. SOM has been 

previously applied in medicine. The Self-Organizing Map is 

one of the commonly used network model. It belongs to the 

learning networks. The Self-Organizing Map is un-supervised 

learning method. If Self-Organizing Map is used for feature 

extraction then it is called Self-Organizing Feature Map. The 

U-Matrix method uses the distances between the units in a 

SOM as a boundary defining criteria. These distances can be 

then be displayed as heights giving a U-matrix landscape. 

 

CONCLUSION 

A prototype lung cancer disease prediction system is 

developed using data mining classification techniques. The 

system extracts hidden knowledge from a historical lung 

cancer disease database. The most effective model to predict 

patients with Lung cancer disease appears to be SOM 

algorithm. The self-organizing map (SOM) is an excellent tool 

in exploratory phase of data mining. It projects input space on 

prototypes of a low-dimensional regular grid that can be 

effectively utilized to visualize and explore properties -of the 

data. When the number of SOM units is large, to facilitate 

quantitative analysis of the map and the data, similar units 

need to be grouped, i.e., clustered. In this paper, we analyze 
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different approaches to clustering of the SOM are considered. 

The two-stage procedure-first using SOM to produce the 

prototypes that are then clustered in the second stage-is found 

to perform well when compared with direct clustering of the 

data and to reduce the computation time. IN some cases even 

in the advanced level Lung cancer patients does not show the 

symptoms associated with the Lung cancer Prevalence of 

Lung cancer disease is high in India, especially in rural India, 

did not get noticed at the early stage, because of the lack of 

awareness. Also it is not possible for the voluntary agencies to 

carry out the screening for all the people. The emphasis of this 

work is to find the target group of people who needs further 

screening for Lung cancer disease, so that the prevalence and 

mortality rate could be brought down. 

Lung cancer prediction system can be further enhanced and 

expanded. It can also incorporate other data mining 

techniques, e.g., Time Series, Clustering and Association 

Rules. Continuous data can also be used instead of just 

categorical data. Another area is to use Text Mining to mine 

the vast amount of unstructured data available in healthcare 

databases. Another challenge would be to integrate data 

mining and text mining. 
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