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   Abstract: The data mining approaches in disease prediction has 

been well studied. Number of approaches has been discussed 

towards the prediction of diseases. The methods suffer with poor 

disease prediction accuracy. A novel class level feature depth 

(CLFD) measure based disease prediction algorithm is proposed 

to improve the performance in disease prediction. The input data 

is preprocessed to eliminate noisy records. The noise removed data 

set has been used to extract various features of data set. With the 

Extracted features, the method estimates CLFD measure on 

various classes or clusters using the fuzzy rule available. The class 

of the data point is diagnosed on the basis of the CLDF measure. 

Similarly, the disease prediction is performed by computing Class 

Level Disease Depth (CLDD) measure towards various classes of 

data points. The method produces high performance in disease 

prediction and reduces the false classification ratio with less time 

complexity. 

Index Terms: Data Mining, Disease Prediction, Fuzzy Logic, 

Clustering, CLFS, CLDD. 

I. INTRODUCTION 

   The human society is facing higher challenges from 

increasing number of diseases every day. As the number of 

diseases grows rapidly, it is very difficult to identify the 

affected diseases by the medical examiner. Based on 

identified symptoms any disease can be examined. The 

challenge in predicting the disease from symptoms increases 

when the different diseases have common symptoms. Such, 

difficulty in disease prediction encourages the design of 

automated prediction systems towards decision support. 

Various decision support systems have been designed earlier 

for the support of medical practitioner.  

The data mining techniques has been used for various 

problems. The same can be used for the problem of disease 

prediction. The process of mining information from 

knowledge base which can be used for various decision 

making can be done through data mining. The machine 

learning algorithms like K-means, support vector machine 

has been used for disease prediction. However, there are 

number of approaches available, they vary according to the 

feature being considered, number of features considered and 

the measure of similarity.  The most methods consider only 

the limited features in the measurement of similarity value 
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and suffer to achieve higher prediction accuracy. Fuzzy logic 

has a great impact in many machine learning and different 

data mining processes. The fuzzy logic can be used to cluster 

the data points of any medical data set under different classes. 

For example, any feature of data point would have different 

values. They all can fall within particular range value. Such 

range values can be used to generate the fuzzy rule which can 

be used for clustering the data points. The process of 

grouping the data points under various class names can be 

done by clustering. To perform this, various clustering 

algorithms has been discussed earlier. The K-means 

algorithm measures the similarity measure between specific 

feature values. Similarly, different algorithms measures the 

similarity based on the value of specific dimensions. 

However, they produces higher false ratio and encourages the 

author to perform disease prediction. 

With the motivation to improve the disease prediction, a 

class level feature depth based disease prediction algorithm is 

presented in this paper. The CLFD measure represents the 

depth of features of different parameter available in the data 

point. The certain approach has been mentioned inside the 

next phase. 

II. RELATED WORKS 

Various methods of disease prediction have been studied. 

This section discusses a collection of ways associated with 

the prediction downside. In [1], the author discussed the 

effect of preprocessing while classifying the medical data. 

The author conclude that the effect of classification is 

depends on the combination of preprocessing approach being 

considered. Also it depends on the way you handle the 

missing values and how you handle the numeric values. The 

author presented a case study based on ant colony 

optimization technique. Different metrics of medical data 

classification and how it has been adapted for diagnosis of 

disease and prediction of any disease based on different 

models is presented in [2]. The application of dispersed 

medical data in decision making is discussed in [3].The 

author used both local data and global data with collision. 

Initially the classification is performed based on the local 

data using probability vectors of different classes.  The same 

probability vectors have been used to perform clustering and 

applied a conflict analysis.  The problem of uncertainty in the 

number of attributes in medical data classification and 

diagnosis is presented in [4]. The method uses the neuro 

fuzzy technique to generate rules by identifying the number 

of attributes of the data set. Also, the disease prediction is 

performed based on the fuzzy rules generated.  
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 Rule-Based Medical Content Extraction and Classification 

[5], present the final version of the system for automatic 

content extraction from Polish medical data. The system 

combines general IE techniques with an external 

post-processing. The obtained data is normalized and linked 

to a simplified ontology. Then, it is automatically grouped to 

form more complex structures representing medical reports. 

 An application of Hybridized Smote Technique with 

Rough set [6], present the new and green set of rules by 

combining the Rough Set Theory and Maximum Distance 

based totally  on Synthetic minority which effectively 

address the imbalanced data by increasing the minority class. 

The method uses an assessment metrics for the evaluation of 

balance of data.  

 For the prediction of heart disease an efficient algorithm 

has been presented in[7]. The method uses the k-means 

algorithm for the clustering of big data. The k means 

algorithm in turn uses the ID3 algorithm for clustering. The 

method produces efficient results on clustering.  

 The application of local difference in classification has 

been presented in [8]. The author prove that the classification 

rules formed on the basis of contrast patterns are assured  to 

be of a high satisfactory. The new sets of contrasting rules 

pattern are proposed for the identification of local differences 

between the classes of the dataset. Being essentially a 

contrast pattern formed of several classification rules, `Sets 

of Contrasting Rules' pattern is guaranteed to have the values 

of lift and conviction superior to 1. This makes it being 

valuable for knowledge discovery in such domains as 

healthcare. 

 In [9], the author presented least mean square algorithm 

based learning approach for classification and disease 

prediction. The method uses different weights and different 

scientific approaches in classification.  In [10], author claims 

that the selection of exact combination of attributes has 

higher impact in the classification of any data set. Also, the 

numeric attributes should have tackled efficiently to achieve 

higher classification performance. The author presented a 

case study towards this corollary.  

 An classification technique for the problem of heart 

disease prediction is presented to be worked over medical 

data in [11].  The method uses the patient history and 

generates a graph and produces set of words in 

understandable manner. The method uses naïve bayes and 

ID3 algorithms for clustering the data set. Also, a decision 

tree has been adapted to the problem of clustering.  

 For the classification of High speed data in real time, an 

Nearest Neighbor approach is presented using Spark in [12]. 

The method performs classification in incremental manner 

using the NN algorithms. The method produces good results 

based on the spark. 

 An ensemble based classification algorithm is presented 

for diabetic prediction in  [13].The method uses SMOTE tool 

for the classification and also adapted the various 

classification algorithms for the evaluation of disease 

prediction on medical data set. In [14], an genetic algorithm 

based classification towards heart disease has been presented. 

The method applies KNN classifier on the government 

medical data and performs classification.   

 The application of Disease Prediction on the big data has 

been presented in [15]. The health care community data has 

been collected and the method applies the streamline 

machine learning technique over the data collected. The 

method predicts the chronic disease based on frequency 

measures on the community data.   

 All the techniques suffer to achieve better overall 

performance in disease prediction. 

III. CLDF CLUSTERING AND PREDICTION 

MODEL 

The proposed CLFD model is used to study the input 

dataset and also to identify the listing of features available. 

Based on the feature list, the method reads each data point 

and verifies them for the containment of all the features of the 

list. The method eliminates the data point if any of the 

missing data points are identified. Similarly, this method 

measures CLFD and CLDD measures for the input data 

points towards various classes. Finally the data point has 

been assigned with the label to perform clustering. The 

detailed approach is discussed below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Architecture of proposed CLFD Clustering and 

Disease Prediction 

A. Feature Extraction / Preprocessing 

The preprocessing is the process of preparing the input 

data set for clustering or prediction. First the input data points 

are read and the method identifies the list of distinct features 

present. Then for each data point, the inclusions of all 

features are measured. If any data points have been identified 

as it does not include all the features, then it has been deleted 

from the data set.  Similarly, the presence of all feature values 

is verified. If anything identified as missing dimension or 

value, it will be deleted from the data set. Then from each 

data point, the features are extracted and converted into 

feature vector. 
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Algorithm: 

Given: Data Set DaS 

Return: Feature Vector set Fvs. 

Start 

 Read input data set Ds. 

Identify the list of features Fl = 

 =  
)(

1 ).(
DSsize

i FlFeatureiDs    

 For each data point di 

  If  FlDi     then 

   If Di(Fl(i)) NullFeature = !  

    Leave data point 

   End 

  Else 

   Remove data point. 

   Ds =   Di)DsDatapoint(    

  End 

 End 

 For each data point Di 

  Extract all features and convert into feature vector Fv. 

  Fvs = )Di(Features)Fvsvector Feature(   

End  

Stop 

The above mentioned algorithm eliminates the incomplete 

data points from the dataset. The preprocessed dataset has 

been used for disease prediction. 

B. CLDF Clustering  

The class level feature depth fuzzy clustering algorithm 

reads the input data set and performs preprocessing to extract 

the features. With the available cluster of data points, the 

method generates fuzzy rules by considering all the features 

of the data point. Based on the fuzzy rule, the method 

estimates the class level fuzzy depth measure towards each 

class of disease. Finally, a single class which has higher 

CLFD measure has been selected as label to be assigned and 

the data point has been indexed to the cluster. 

Algorithm: 

Given: Cluster Set Cs, Feature Vector Set Fvs. 

Return: Cluster Set Cs. 

Start 

 Read input feature set Fvs and Cs. 

 Initialize Fuzzy Rule set Fs 

 . for each class c 

  Read all data points Adp =   cDp   

  For each feature f 

   Compute min value mv =  =
)(

1 ))((
Adpsize

i fAdpMin  

   Compute max value mav =  =
)(

1 ))((
Adpsize

i fAdpMax   

  End 

  Generate fuzzy rule Fv = 

 =
)features(size

i
max}).i(Features.min).i(Features{

1
 

  Add to rule set Fs. 

 End 

 For each class c 

Compute MLFD measure CLFD = 

)Fvs(size

)i)(c(Fs))c(Fs(size
i

)i)(j(Fvs  =


1  

 End 

 Choose the class with maximum CLFD measure and index 

to the cluster. 

Stop. 

 The above mentioned algorithm estimates the multi-level 

feature depth measure for the input data point towards each 

class of data point. Based on the value of CLFD the data point 

has been  

C. CLDD Disease Prediction 

The class level disease depth measure based disease 

prediction is performed based on the input sample given and 

the fuzzy rule available. The method reads the feature vector 

extracted from the input data point. The method estimates the 

CLDD measure for different class of diseases based on the 

fuzzy rules available. A single class with higher disease class 

has been chosen supported the worth  of CLDD measure. 

Algorithm:  

Given: Fuzzy Rule Set Frs, Data Point Dp 

Return : Disease class Dc 

Start 

 Read fuzzy rule set Frs, data point Dp 

 Feature vector Fv = Preprocessing(Dp) 

 For each disease class c 

Compute CLDD = 
)Fv(size

)i)(c(Fs))c(Fs(size
i

)i)(j(Fv  =


1  

   End 

 Choose the class Dc with maximum CLDD measure. 

Stop 

 The above discussed algorithm estimates the CLDD 

measure and based on that, the disease class is identified. 

IV. RESULTS AND DISCUSSION 

The proposed class level feature depth measure based 

clustering and disease prediction algorithm has been applied 

and evaluated for its performance. The evaluation is 

performed with UCI data set of different disease class. The 

methods produced by the proposed methods have been 

presented below. 

Table 1: Data set and Evaluation details 

Parameter Value 

Dataset UCI 

Number of Data points 632 

Number of Dimension 16 

No of Disease Class 5 

Tool Used Advanced Java 

 The Table 1 represents the data set getting used for 

analysis of projected algorithm. The efficient results have 

produced by this method when compared with the results of 

other methods. 
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Fig. 2: Comparison on disease prediction accuracy 

 The Fig.2 shows the comparative result at completely 

different variety of samples on disease prediction accuracy 

formed by different methods. The proposed CLFD method 

has produced higher prediction accuracy than other methods. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 3: Comparison on False Classification Ratio 

 The comparative result on false ratio has been presented in 

Fig, 3. The proposed CLFD algorithm has made less false 

quantitative relation than other methods.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Comparison on time complexity 

 The time complexity produced by different methods at 

different number of samples has been measured and 

compared with the results of other methods. The proposed 

CLFD method has produced less time complexity than other 

methods. 

 

V. CONCLUSION 

In this paper, an efficient class level feature depth measure 

based clustering and disease prediction algorithm has been 

presented. The method preprocesses the data point and 

extracts the features. The method estimates the CLFD 

measure for each data point on various classes using the 

fuzzy rule generated. The class with higher CLFD measure 

has been selected and indexed. Similarly, the method 

estimates the CLDD measure on various class and choose a 

class with higher CLDD measure. The proposed algorithm 

produces higher disease prediction accuracy compare to other 

methods and produces less time complexity and false ratio.  
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