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Abstract— Identification of various erythemato-squamous 

diseases is a tangible problem in dermatology. Since, they 

all share the clinical features of erythema and scaling, only 

with very slight variances. The diseases in this group 

include seboreic dermatitis, cronic dermatitis, lichen planus, 

pityriasis rubra pilaris, pityriasis rosea and psoriasis. 

Generally a biopsy is required for the analysis but 

unfortunately these diseases share similar histopathological 

features as well. Another problem in the differential 

diagnosis is that a disease show the same feature of another 

disease at the initial stage and can only be characterized at 

the subsequent stages. Patients are clinically evaluated with 

12 features at the beginning stage and then the skin samples 

are considered for the evaluation of 22 histopathological 

features. The data of the histopathological features are 

determined by an analysis of the samples under a 

microscope. This paper presents a predictive model of 

dermatological diseases by thoroughly analyzing both the 

clinical and histopathological features.                            

Key words: Preprocessing, feature selection, classification, 

clustering and visualization                       

I. INTRODUCTION 

Data Mining (DM) is the process of discovering knowledge 

or facts that are hidden from large data stores. Mining useful 

information helps users in taking right decision at right time.  

Data mining algorithms are developed to be incorporated in 

various phases of DM such as preprocessing, feature 

selection, classification, clustering and visualization. Data 

mining methods assist physicians in numerous ways right 

from the interpretation of complex diagnostic tests, merging 

information from multiple sources and providing support for 

differential diagnosis and providing patient-specific 

prognosis.  Classification algorithms are procedures that 

select a hypothesis from a set of alternatives that best fits a 

set of observations. It maps sets to hypotheses from training 

so as to minimize the objective function. Classification 

algorithms play a major role in medical data mining for 

diagnosing the presence of disease. It replaces the 

intervention of physicians by improving the prediction 

accuracy of diseases even in critical situations. One of the 

essential and largest organs of the human body system is 

skin which hides the internal organization of human organs 

to the outer world. The protection of skin is inevitable as it 

protects the inner organs of body, helps to keep the body at 

the right temperature and permits the sense of touch, cold 

and hot. Dermatology is a division of medicine deals with 

nail, hair, skin, mucous membranes and its disease. Skins 

diseases like erythemato-squamous have become common 

to everyone.  Many factors cause erythemato-squamous 

diseases including drugs, microbes, exposure to ultraviolet 

radiations in sunlight. The objective of this paper is to 

analyze the data of erythemato-squamous diseases in various 

aspects for the identification of similar group of patients. A 

prototype is to be proposed to find the chances of 

occurrence of six skin diseases on the basis of input 

variables by building an intelligent system based on 

classification via clustering techniques.  The proposed 

system will accurately predict the existence of the 

dermatological diseases as per the symptoms felt by the 

patient.  

II. RELATED WORK 

E. Barati, M. Saraee, A. Mohammadi [1] “A Survey on 

Utilization of Data Mining Approaches for Dermatological 

(Skin) Diseases Prediction” In this paper emphasized, 

highlighted and provided  the utility of various mining 

methodologies, approaches and their characterization on 

skin diseases. Discussion resulted that the classification 

technique had been applied in many studies and yielded 

good results. They also found that Apriori algorithm is the 

best algorithm for feature selection. However, Diagnosis of 

erythemato-squamous diseases is still complicated in 

predicting dermatological diseases as it is varies only with 

the small difference. 

Kwetishe Danjuma, Adenike Osofisan  

[2],”Evaluation of Predictive Data Mining Algorithms in 

Erythemato-Squamous Disease Diagnosis” Identified the 

most performing predictive data mining algorithms applied 

in the diagnosis of Erythematic-Squamous diseases through 

WEKA tool and used several classification 

algorithms(Naïve Bayes, Multilayer Perception, J48) to 

build predictive models on Erythemato-Squamous.  The 

evaluation of these classifiers on clinical datasets, gave an 

insight into the predictive ability of different data mining 

algorithms applicable in clinical diagnosis especially in the 

diagnosis of Erythemato-squamous diseases. From the 

results, Naïve Bayes was found to have performed better J48 

and Multilayer Perception classifiers The Naïve Bayes 

achieved a classification accuracy of 97.4% with a True 

Positive rate of 97.5%, and a ROC Area (AUC) of 99.9%. 

Sometimes, clinical data are noisy and imbalanced. Hence, 

the predictive abilities of the classification algorithms may 

go wrong. So far, there is no right sampling techniques and 

appropriate evaluation metrics to evaluate the performance 

of the classifiers before applying it to real-life clinical 

decision. 

Davar Giveki, Hamid Salimi, Amir Akhavan 

Bitaraf, [3]” Detection of erythemato-squamous diseases 

using AR-CatfishBPSO-KSVM” Introduced a diagnostic 

model based on Catfish binary particle swarm 

optimization(CatfishBPSO), kernelized support vector 

machines (KSVM) and association rules (AR) as the feature 

selection method to diagnose erythemato-squamous diseases 

and the proposed model consisted of two stages. In the first 

stage, AR is used to select the optimal feature subset from 

the original feature set.  



A Classification via Clustering Approach for Enhancing the Prediction Accuracy of Erythemato-squamous (Dermatology) Diseases 

 (IJSRD/Vol. 3/Issue 06/2015/211) 

 

 All rights reserved by www.ijsrd.com 895 

Based on the fact that kernel parameter setting in 

the SVM training procedure significantly influences the 

classification accuracy and CatfishBPSO is a promising tool 

for global searching, a CatfishBPSO based approach is 

employed for parameter determination of KSVM. 

Hatice cataloluk, Metin kesler [4],” A Diagnostic 

Software Tool for Skin Diseases with Basic and Weighted 

K-NN” Presented a software tool was trying to obtain 

correct diagnosis of erythematosquamous diseases by using 

the basic and weighted K-NN algorithms on medical data 

presented a comparison between these two methods by 

evaluating and presenting the performances of them. They 

also compared the Euclidean and Manhattan distance 

measures with basic and weighted K-NN methods. The 

weighted K-NN method with the Manhattan distance 

measure gave a better accuracy rate in estimation. 

Exploration of similarities and the relations between some 

clinical and histopathological features of patients can be 

accomplished. 

Dr. P. K. Srimani, Manjula Sanjay Koti[5]” 

Performance Of The DM Technique On Dermatology Data 

Through Factor Analysis” Made an attempt to analyse the 

dermatology data set by using DM methods that would help 

the physician for right prediction and used the concept of 

factor analysis which is a statistical method used to describe 

variability among observed, correlated variables in terms of 

a potentially lower number of unobserved, uncorrelated 

variables called factors. The output was resulted an effective 

diagnostic tool for the dermatitis disease. However, Factor 

Analysis was influenced by the measurement error.  

Manjusha. K,Sankaranarayanan.K ,Seena.P[6]” 

Prediction of Different Dermatological  Conditions Using 

Naïve Bayesian Classification” Proposed a system obtained 

various data patterns with the help of Naïve Bayesian 

theorem. An experiment was made on the data gathered 

from tertiary health care centres which surveyed the people 

from various areas of Kottayam and Alappuzha, Kerala, 

India. Naïve Bayesian algorithm revealed the chances of 

different dermatological disease and also found out the 

percentage of occurrence of each disease. This model could 

answer complex queries, each with its own strength with 

respect to ease of model interpretation, access to detailed 

information and accuracy. This model was implemented 

only with Naive Bayes Algorithm though there are many 

classification algorithms. 

Yi Chao Huang[7]” The application of data mining 

to explore association rules between metabolic syndrome 

and lifestyles” Introduced an efficient data mining 

algorithm, called DCIP (the data cutting and inner product 

method), to explore association rules between the lifestyles 

of factory workers in Taiwan and the metabolic syndrome. 

These findings proved that data mining is a valid and 

effective research method, and the larger sample sizes will 

likely produce more accurate associations connecting the 

metabolic syndrome to specific lifestyles. 

Kenneth Revett, Florin Gorunescu, Abdel-Badeeh 

Salem, [8] ” Evaluation of the Feature Space of an 

Erythematosquamous Dataset Using Rough Sets” Compared 

the diagnostic veracity of clinical versus histopathological 

features of erythemato squamous diseases and the classes 

was evaluated using rough sets.  The results indicated that 

the histopathological feature space provided a much more 

significant classification rate relative to clinical features. 

The results of this study indicated that only a small subset of 

the histopathological feature space is required for maximal 

classification accuracy. This work failed to present a more 

quantitative recording of feature values - and/or different 

recording criteria required to capture more relevant 

information. This requires close collaboration between 

domain experts (e.g. dermatologists) and data mining 

experts.  

Faiza Abdulghani, Al-Tajem Al-Ghamdi, 

Abdullah[9]”Integrated Business Intelligent System for E-

Health: A Case for Dermatology Diseases” Discussed the 

idea of building intelligent system based on Enterprise 

Resource Planning (ERP) databases using exclusively for 

dermatology diseases by applying data mining techniques. 

Classification mining was applied for categorization data 

based on patient’s record and then rules and patterns 

generated from the categorized data related to dermatology 

diseases, symptoms and treatments. The system retrieved the 

corresponding information related to the given symptoms 

along with medication, complete treatment and provided a 

comprehensive conceptual framework. The model failed to 

be enhanced and validated using empirical data collected 

from dermatology databases.  Building database with 

multimedia and visual support can also be enhanced with the 

actual idea of this paper.  

S. Aruna, L. V. Nandakishore, S. P. Rajagopalan 

[10]” A Hybrid Feature Selection Method based on IGSBFS 

and Naïve Bayes for the Diagnosis of Erythemato - 

Squamous Diseases” Presented, a  hybrid feature selection 

method, named IGSBFS (Information Gain and Sequential 

Backward Floating Search), combined the advantages of 

filters and wrappers to select the optimal feature subset from 

the original feature set is presented with a diagnostic model 

based  Naive Bayes classification to diagnose erythemato 

squamous diseases. The algorithm selected an optimum 

feature subset of 10 features with 98.9% accuracy. 

Experimental results showed that the classification 

accuracies improved for all data mining algorithms. The 

algorithm IGSBFS was tested only with few datasets and 

minimum combinations of feature selection algorithm. 

Issues with existing study Diagnosis of erythemato-

squamous diseases is still complicated in predicting 

dermatological diseases as it is vary only with the small 

difference. Clinical data are noisy and imbalanced. Hence, 

the predictive abilities of the classification algorithms may 

go wrong. So far, there is no right sampling techniques and 

appropriate evaluation metrics to evaluate the performance 

of the classifiers before applying it to real-life clinical 

decision. 

III. PROPOSED STUDY 

A. Dermatology 

Disease Skin is the largest organ in the body. Skin separates 

the inside of our body to the outside world. So protecting 

skin from diseases is important. Dermatology is a branch of 

medicine dealing with skin, hair, nail and its disease. 

Recently, skin diseases have become common to everyone. 

Many factors including microbes, various drugs, exposure to 

ultraviolet radiations in sunlight etc. possibly causes skin 

problems. Although skin diseases are easily detectable and 
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diagnosing symptoms and deciding therapy are easier than 

other systemic diseases, many people ignore the importance 

of them.  

B. Problem Definition 

The differential diagnosis of erythemato‐squamous diseases 

is a real problem in dermatology. They all share the clinical 

features of erythema and scaling, with very little differences 

.The diseases in this group are psoriasis, seboreic dermatitis 

,lichen planus, pityriasis rosea, Cronic dermatitis, and 

pityriasis rubra pilaris . Usually a biopsy is necessary for the 

diagnosis but unfortunately these diseases share many 

histopathological features as well. Another difficulty for the 

differential diagnosis is that a disease may show the features 

of another disease at the Beginning stage and may have the 

characteristic features at the following stages. Patients were 

first evaluated clinically with 12 features. Afterwards, skin 

samples were taken for the evaluation of 22 

histopathological features. 

C. Objectives of the Proposed Work 

To analyze the data of erythemato-squamous diseases in 

various aspects for the identification of similar group of 

patients.  

To find the chances of occurrence of six skin 

diseases on the basis of input variables by building an 

intelligent system based on classification via clustering 

techniques.   

To develop predictive model that accurately predicts the 

existence of the dermatological diseases as per the 

symptoms and histopathological features of the patient. 

1) Proposed Processing 

1) Input the dermatological dataset onto the WEKA tool. 

2) Preprocess the dataset and extract the meaningful 

features. 

3) Input the extracted features on to various classification 

algorithms. 

4) Cluster the knowledge model using clustering 

techniques. 

5) Compare the output. 

D. Methodology 

A classification via clustering knowledge prediction model 

is built to evaluate the dermatological diseases in various 

dimensions. The meaningful attributes of the dermatological 

diseases are identified and extracted to improve the 

prediction accuracy of the classification via clustering 

approach. The main idea is to build a classification model by 

incorporating the clustering concepts with the output of 

prediction. 

E. Naive Bayes Algorithm 

Naive Bayes is a simple technique for constructing 

classifiers: models that assign class labels to problem 

instances, represented as vectors of  feature values, where 

the class labels are drawn from some finite set. It is not a 

single algorithm for training such classifiers, but a family of 

algorithms based on a common principle: all naive Bayes 

classifiers assume that the value of a particular feature is 

independent of the value of any other feature, given the class 

variable.  

For some types of probability models, naive Bayes 

classifiers can be trained very efficiently in a supervised 

learning setting. In many practical applications, parameter 

estimation for naive Bayes models uses the method of 

maximum likelihood; in other words, one can work with the 

naive Bayes model without accepting Bayesian probability 

or using any Bayesian methods. 

  K/x)     =     p ( k) p(x/ k) 

                         P(x) 

F. K Star Algorithm 

K* is an instance-based classifier, that is the class of a test 

instance is based upon the class of those training instances 

similar to it, as determined by some similarity function. It 

differs from other instance-based learners in that it uses an 

entropy-based distance function. 

The table below describes the options available for KStar. 

Option Description 

Debug 
If set to true, classifier may output 

additional info to the console. 

Entropic Auto 

Blend 

Whether entropy-based blending is to be 

used. 

Global Blend 
The parameter for global blending. Values 

are restricted to [0,100]. 

Missing Mode 
Determines how missing attribute values 

are treated. 

G. Jrip Algorithm 

Initialize RS = {}, and for each class from the less prevalent 

one to the more frequent one, DO: 

H. Building Stage 

repeat 1.1 and 1.2 until the descrition length (DL) of the 

ruleset and examples is 64 bits greater than the smallest DL 

met so far, or there are no positive examples, or the error 

rate >= 50%. 

I. Growphase 

Grow one rule by greedily adding antecedents (or 

conditions) to the rule until the rule is perfect (i.e. 100% 

accurate). The procedure tries every possible value of each 

attribute and selects the condition with highest information 

gain: p(log(p/t)-log(P/T)). 

J. Prunephase 

Incrementally prune each rule and allow the pruning of any 

final sequences of the antecedents; 

The pruning metric is (p-n)/(p+n) -- but it's actually 

2p/(p+n) -1, so in this implementation we simply use 

p/(p+n) (actually (p+1)/(p+n+2), thus if p+n is 0, it's 0.5). 

K. Optimization Stage 

After generating the initial rule set {Ri}, generate and prune 

two variants of each rule Ri from randomized data using 

procedure 1.1 and 1.2. But one variant is generated from an 

empty rule while the other is generated by greedily adding 

antecedents to the original rule. Moreover, the pruning 

metric used here is(TP+TN)/(P+N). 

Then the smallest possible DL for each variant and 

the original rule is computed. The variant with the minimal 

DL is selected as the final representative of  Ri in the rule 

set.  After all the rules in {Ri} have been examined and if 

there are still residual positives, more rules are generated 

based on the residual positives using Building Stage again. 
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Delete the rules from the rule set that would 

increase the DL of the whole ruleset if it were in it. and add 

resultant rule set to RS. 

1) J48 Algorithm 

Imagine that you have a dataset with a list of predictors or 

independent variables and a list of targets or dependent 

variables. Then, by applying a decision tree like J48 on that 

dataset would allow you to predict the target variable of a 

new dataset record. Decision tree J48 is the implementation 

of algorithm ID3 (Iterative Dichotomiser 3) developed by 

the WEKA project team. R includes this nice work into 

package RWeka.  

Let’s use it in the IRIS dataset. Flower specie will 

be our target variable, so we will predict it based on its 

measured features like Sepal or Petal length and width 

among others. 

IV. RESULT AND DISCUSSION 

A. Classification 

Classification is a data mining function that assigns items in 

a collection to target categories or classes. The goal of 

classification is to accurately predict the target class for each 

case in the data. 

B. Classify to the Data’s: 

1) Step 1: 

Dataset is inputted onto the Weka tool for the 

experimentation. 

 
Fig. 1: Represents the uploading of dataset onto the Weka. 

Once when the dataset is uploaded the process of feature 

extraction is performed to retrieve the meaningful attributes 

and to eliminate the missing and repeated attributes 

contained in the dataset. Out of 35 attributes the features 

have been reduced to 16 attributes by best first algorithm.  

2) Step 2:                   

prediction of dermatology dataset: 

 
Fig. 2: Represents the feature reduction part of the dataset 

Those selected attributes are then inputted onto 

various classification algorithms to build the knowledge 

representation model for the prediction of dermatological 

dataset.  The prediction models are then clusters the six 

types of dermatological diseases of each group using the 

standard clustering algorithms. Table. 1 the prediction 

accuracy results of classification algorithms. Followed by 

Fig.4 represents the cluster groups of patience with similar 

identified with the similar dermatological diseases. 

3) Step 3: 

S.No Classification Algorithm Prediction Accuracy 

1 Naïve Bayes 97.2067 % 

2 KStar 95.2514 % 

3 JRip 93.2961 % 

4 J48 95.2514 % 

Table 1: Performance of Classification Algorithm 

Table.1 the prediction accuracy results of classification 

algorithms. Followed by 

Fig.4 represents the cluster groups of patience with similar 

identified with the similar dermatological diseases. 

V. CLUSTERING 

A. Cluster 

Cluster is a group of objects that belong to the same class. In 

other words the similar object are grouped in one cluster and 

dissimilar are grouped in other cluster. 

B. Clustering 

Clustering is the process of making group of abstract objects 

into classes of similar objects. 

A cluster of data objects can be treated as a one group. 

While doing the cluster analysis, we first partition 

the set of data into groups based on data similarity and then 

assign the label to the groups. 

The main advantage of Clustering over 

classification is that, It is adaptable to changes and help 

single out useful features that distinguished different groups. 

C. Clustering to the Data’s 

The groups of similar patients with the same diseases are 

grouped using the patient identification number using K-

Means clustering algorithm. Fig. 1.Represents the 

performance of K-Means algorithm in grouping similar 

objects. 

 
Fig. 4: represents the cluster groups of the similar 

dermatological diseases. 
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VI. CONCLUSION 

Though classification and clustering is a two stream of data 

mining together they can be used for analyzing and 

visualizing the facts underlying in any dataset. In many 

approaches these two streams are executed as a separate 

model. But, this paper combines the knowledge gained by 

both the classification and clustering algorithms through 

visuals. In addition Classification via Clustering approach 

can reveal more relevant information than it is individually 

performed. 
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