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Abstract— Data mining techniques are used on medical data 

for discovering patterns that are used in diagnosis and 

decision making. Data mining techniques such as clustering, 

classification are widely used in healthcare domain. 

Extensive amounts of knowledge and data stored in medical 

databases require the development of specialized tools for 

storing, accessing, analysis, and effectiveness usage of 

stored knowledge and data. Vagueness, uncertainty, 

incompleteness, and noises can be detected, reduced by 

various combinations of techniques. The main goal in this 

paper is to provide a method for improving the classification 

of medical data set which will allow us to generate a new 

representation based on concepts. In this medical data set 

varieties of classification are complicated.  Reducing the 

number of   dimensions and to improve the quality of data.   

Key words: Medical Data, IT2FLS, WT 

I. INTRODUCTION 

Data mining is the discovery and evaluation of large sets of 

data in order to explore structured data and rules. Data 

mining is the self contained part of extensive process called 

knowledge discovery from database. In data mining datasets 

are extracted using two learning methods i.e. supervised or 

unsupervised learning.  

Supervised learning: It is the machine learning task 

of concluding a function from labelled training data. This 

method is otherwise called as directed data mining 

technique. In this technique the values of the dependent 

variable should be known for adequately large part of 

dataset. 

Unsupervised learning: It is the process of finding 

the hidden structure in the data which is not labelled. This 

technique is otherwise called undirected data mining.  In this 

technique the target is achieved mostly by clustering 

process. 

 The data mining tasks can be descriptive or 

predictive. The data mining tasks are related to machine 

learning process such as data pre-processing, feature 

selection, classification, regression, clustering, association 

rules, and visualization. Data mining tasks can be classified 

as summarization, classification, clustering, association and 

trend analysis. Data mining is a process of analyzing many 

data in various perspectives in order to bring about patterns. 

Data mining plays an important role in IT as it discovers 

knowledge from old data of various domains. For instance 

data mining can be used to mine medical data as Healthcare 

domain produces huge amount of data about patients, 

diseases, diagnosis, and medicine. By applying data mining 

techniques in Healthcare domain, the administrators can 

improve the Quality of Service by discovering potentially 

useful patterns required by medical diagnosis. Data mining 

is useful in medical applications such as medications, 

medical tests. 

 Data mining techniques have higher utility in 

medical data mining as there is voluminous data in this 

industry. Due to the rapid growth of medical data, it has 

become indispensable to use data mining techniques to help 

decision support and predication systems in the field of 

Healthcare. The medical mining yields required business 

intelligence to support well informed diagnosis and 

decisions. Data mining utilization is increasing in medical 

informatics and for improving the decision making such as 

diagnostic and prognostic problems in oncology, liver 

pathology, Neuropsychology, and Gynaecology. The 

challenge of data mining utilizations for medical 

practitioners is complexity and knowledge representation. 

II. LITERATURE SURVEY  

Medical data classification using interval type 2 fuzzy logic 

system this paper was proposed by Thanh Nguyen et al 

introduces an automated medical data classification method 

using wavelet transformation (WT) and interval type 2 fuzzy 

logic systems (IT2FLS). The integration between WT and 

IT2FlS aims to cope with both high dimensional data 

challenge and uncertainty. This process is computational 

expensive when employed with high dimensionality. The 

application of WT reduces computational burden and 

enhances the performance of IT2FLS. The advantage of 

using this method helps the fuzzy system to handle the 

noisiness and complexity of the medical data. It has capable 

of handling uncertainty. And the disadvantage of this paper 

is generally difficult to select the most suitable features for 

an automated medical diagnosis. Though IT2FLS has 

capable of handling uncertainty, it has a computational 

burden when dealing with high dimensional data.  

H.Hannah Inbarania et al has proposed the paper 

Supervised hybrid feature selection based on PSO and rough 

sets for medical diagnosis. Rough Set (RS) theory is a new 

intelligent mathematical tool proposed by Prof. Pawlak is to 

deal with uncertainty and incompleteness. Over the past few 

years, RST has become a topic of great interest to 

researchers and has been applied to many domains. It is 

based on the concept of an upper and a lower approximation 

of a set, the approximation space and models of sets. The 

main advantage of RS theory is that it does not need any 

preliminary or additional information about data. One of the 

major applications of RS theory is the attribute reduction 

that is possible to find a minimal subset. The reduction of 

attributes is achieved by comparing equivalence relations 

generated by sets of attributes. The disadvantage of this 

paper was it may be harmful in small training sets, where 

this irrelevancy and redundancy is harder to evaluate.  

Ella HASSANIEN et al has proposed the paper 

Rough set approach for generation of classification rules of 

breast cancer data. Extensive amounts of knowledge and 

data stored in medical database require the development of 

specialized tools for storing, accessing analysis and 

effectiveness usage of stored knowledge and data. The 

attributes are selected, normalized and then the rough set 

dependency rules are generated directly from the real value 
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attribute vector. Then the rough set reduction techniques is 

applied to find all reducts of the  data which contains the 

minimal subset of attribute that are associated with a class 

label for classification. The theory of rough sets is a 

mathematical tool for extracting knowledge from uncertain 

and incomplete data based information. The theory of RS 

can be used to find dependence relationship among data, 

evaluate the importance of attributes, discover the patterns 

of data, learn common decision making rules, reduces all 

redundant objects and attribute and the minimum subset of 

attribute attain satisfying classification. This paper discusses 

how rough set theory can be used to analysis medical data 

and for generating classification rules from a set of observed 

samples of the breast cancer data. The major disadvantage 

of this paper is while training neural networks, decision tree 

can take large amount of time and more iteration are 

required. This is suitable only for large training sets. More 

robust feature are required to improve the performance. 

Classification of healthcare data using genetic 

fuzzy logic system and wavelets was proposed    by Thanh 

Nguyen et al. This paper proposes an integration of fuzzy 

standard additive model (SAM) with genetic algorithm 

(GA), called GSAM, to deal with uncertainty and 

computational challenges. GSAM learning process 

comprises three continual steps: rule initialization by 

unsupervised learning using the adaptive vector quantization 

clustering, evolutionary rule optimization by GA and 

parameter tuning by the gradient descent supervised 

learning. Wavelet transformation is employed to extract 

discriminative features for high-dimensional datasets. 

GSAM becomes highly capable when deployed with small 

number of wavelet features as its computational burden is 

remarkably reduced. By using this method here the 

computational burden has been reduced and increases the 

efficiency. And the disadvantage for this method was SAM 

in the supervised learning process but the entire learning 

process of GSAM still requires a relatively large amount of 

time compared to PNN, SVM. 

A fuzzy-rough nearest neighbour classifier 

combined with consistency-based subset evaluation and 

instance selection for automated diagnosis of breast cancer 

was proposed by Aytuğ Onan. In this paper, we present a 

hybrid intelligent classification model for breast cancer 

diagnosis. The proposed classification model consists of 

three phases: instance selection, feature selection and 

classification. In instance selection, the fuzzy-rough instance 

selection method based on weak gamma evaluator is utilized 

to remove useless or erroneous instances. In feature 

selection, the consistency-based feature selection method is 

used in conjunction with a re-ranking algorithm, owing to its 

efficiency in searching the possible enumerations in the 

search space. In the classification phase of the model, the 

fuzzy-rough nearest neighbour algorithm is utilized. Since 

this classifier does not require the optimal value for K 

neighbours and has richer class confidence values, this 

approach is utilized for the classification task. To test the 

efficacy of the proposed classification model we used the 

Wisconsin Breast Cancer Dataset (WBCD). This study aims 

to build an automatic diagnostic system for breast cancer 

based on the fuzzy-rough nearest neighbour  classifier. K-

nearest neighbour method is one of the most widely 

employed algorithms for classification tasks in data mining 

and knowledge discovery. The major advantage has been 

summarized by the hybrid intelligent classification model 

utilizes the consistency-based feature selection method for 

obtaining an appropriate subset of feature. On reducing the 

computational burden in the number of subset evaluations in 

the search space the re-ranking search algorithm is used. 

The limitation of this paper the size of the dataset is very 

small. The development of ab medical classification model 

that would be used as a viable tool to classify various 

medical datasets may be challenging research direction. 

III. COMPARISON TABLE 

S.n

o 
TITLE 

METHO

D 

AUTHOR & 

YEAR OF 

PUBLICATION 

MEDICAL 

DATA SET 

ADVANTAG

E 

DISADVANTAG

E 

ACCURAC

Y 

1. 

Medical data 

classification 

using interval 

type-2 fuzzy 

logic system 

and wavelets 

 

WT 

,IT2FLS 

 

Thanh Nguyen, 

Dougla 

Creighton. 

& 2015 

 

Wisconsin 

breast cancer, 

Cleveland 

heart disease 

This method 

helps the 

fuzzy system 

to handle the 

noisiness and 

complexity of 

the medical 

data. It has 

capable of 

handling 

uncertainty. 

The 

application of 

WT therefore 

reduces 

computational 

burden and 

enhances 

performance 

of IT2FLS. 

This paper is 

generally difficult 

to select the most 

suitable features 

for an automated 

medical diagnosis. 

Though IT2FLS 

has capable of 

handling 

uncertainty, it has 

a computational 

burden when 

dealing with high 

dimensional data. 

96% 
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2 

Supervised 

Hybrid 

Feature 

Selection 

Based On 

PSO And 

Rough Sets 

For Medical 

Diagnosis 

 

PSO, 

Rough 

Set 

 

H. Hannah 

Inbarani , Ahmad 

Taher Azar b, G. 

Jothi & 2014 

 

Eryth 

ematosquamo

s ,Breast 

Cancer, 

Prognostic. 

 

RS theory is 

that it does not 

need any 

preliminary or 

additional 

information 

about data. 

One of the 

major 

applications of 

RS theory is 

the attribute 

reduction that 

is possible to 

find a minimal 

subset. The 

reduction of 

attributes is 

achieved by 

comparing 

equivalence 

relations 

generated by 

sets of 

attributes. 

It may be harmful 

in small training 

sets, where this 

irrelevancy and 

redundancy is 

harder to evaluate. 

97.26% 

 

3 

Rough Set 

Approach 

For 

Generation 

Of 

Classification 

Rules Of 

Breast 

Cancer 

 

Decision 

tree, 

rough set 

Ella 

HASSANIEN, 

Jafar M.H. ALI. 

& 2014 

Breast Cancer 

Decision tree 

is easily 

interpreted 

and 

comprehended 

by human. It 

do not require 

additional 

information 

besides that 

already 

contained in 

training data 

sets. Rough set 

is when 

compared with 

decision tree  

classifier 

rough set 

shows the 

higher 

accuracy rates 

and  generate 

more compact 

rules. 

 

This paper is 

while training 

neural networks, 

decision tree can 

take large amount 

of time and more 

iteration are 

required. This is 

suitable only for 

large training sets. 

More robust 

feature is required 

to improve the 

performance. 

85.25%, 

98% 

4 

Classification 

Of 

Healthcare 

Data Using 

Genetic 

Fuzzy Logic 

System And 

Wavelets 

 

GA,  WT 

 

Thanh Nguyen, 

Abbas Khosravi, 

DouglasCreighto

n, SaeiD 

Nahavandi  & 

2015 

. 

 

Wisconsin 

breast cancer 

and 

Cleveland 

heart disease. 

By using this 

method the 

computational 

burden has 

been reduced 

and increases 

the efficiency. 

This method is 

SAM in the 

supervised 

learning process 

but the entire 

learning process 

of GSAM still 

requires a 

relatively large 

amount of time 

compared to PNN, 

96% 
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SVM. 

 

5 

A fuzzy-

rough nearest 

neighbour 

classifier 

combined 

with 

consistency-

based subset 

evaluation 

and instance 

selection for 

automated 

diagnosis of 

breast cancer 

Re-

ranking 

 

 

Aytuğ Onan & 

2015 

Wisconsin 

Breast Cancer 

Dataset 

(WBCD). 

On reducing 

the 

computational 

burden in the 

number of 

subset 

evaluations in 

the search 

space the re-

ranking search 

algorithm is 

used. 

 

IV. THE SIZE OF 

THE DATASET IS 

VERY SMALL. 

MEDICAL 

CLASSIFICATION 

MODEL THAT 

WOULD BE USED 

AS A VIABLE TOOL 

TO CLASSIFY 

VARIOUS MEDICAL 

DATASETS 

99.7% 

6 

A Novel 

Neighborhoo

d Rough Set 

Based 

Classification 

Approach 

For Medical 

Diagnosis 

 

Rough set 

theory 

S. Udhaya kumar 

& 2015 

Pima 

Diabetes, 

Heart disease, 

Breast 

cancer, Liver 

disorder, 

Hepatitis’s 

The cost of 

computation 

becomes very 

high when 

handling the 

continuous 

data. 

V. IT CAN DEALS 

WITH BOTH 

CONTINUOUS AND 

DISCRETE DATA. 

THIS HAS BEEN 

APPLIED IN 

FEATURE 

SELECTION TO 

UNDERGOES THE 

LOW 

COMPUTATION 

PERFORMANCE. 

96.75% 

VI. CONCLUSION 

Hence from the above discussion, there are many techniques 

which are used to improve the performance of accuracy. But 

the performance may be changed by various methods. Here 

in our paper rough sets method has been used and its role in 

feature selection for medical data set has been clearly stated. 

This paper proposed a sequence of data mining steps that 

used to make decision in medical data field. Rough sets 

method showed the ability to reduce the total number of 

generated rules. By using  

this method, the accuracy rates will be attaining at 

a higher rate. The scope of this paper is confined to the 

automated diagnosis of diseases. Thus the above results 

indicate that the proposed classification model can be used 

as a confident tool for automated diagnosis of disease. This 

model gives better results in terms of comparison metrics. 

There are a number of aspects to be extended in the future. 
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