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ABSTRACT 
 

Wartdiseases are tumors made through the mediation of human Papillomavirus (HPV) and grow 

on all parts of body. It is grow into internal and external of skin.  Factors that increase expansion 

are: body contact, use of the public showers, working with meat, eczema and a weak immune 

system. There are many types of warts disease that appears all over the body. And also several 

treatment methods for that ill health are there. However, those methods have a sequence of steps. 

The misunderstandings of the sequence for treatment have other problems.To provide effective 

and customized treatment a physician needs to identify its type.  The identified type needs a 

proper sequence of steps for treatment because they have skin health problems. It‟s endeavoring 

to classify and give the appropriate treatment since it has many types and scarcity of 

experts.Therefore, we proposed Knowledge-based classification model to detect wart disease 

type and stage for a proper diagnosis and decisions.In this study, the developed knowledge based 

system for classification give effective diagnosis and treatment. There are four commonly 

challenges of warts types selectedcalled plantar, flat, filiform and common warts in modeling of 

the proposed study. We useddecision tree model for generate rules from implicit 

dataclassificationbased on user information in the proposed system. The model classified 93.25% 

of the average from both user acceptance tests. The system performance test depended on patient 

record data determined being by expertsand satisfied in system model. 
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1. CHAPTER ONE 

INTRODUCTION 

1.1 Background 
 

Skin is the largest organs in human body that covers all internal components with protecting 

external stimuli.And also, different external stimulus affecting skins like irritants, viruses, 

infections, and inherited genetic mutations. These are external factor that cause skins disorder, 

lesion, skin cancer, scabies, etyma, atopic dermatology,vitiligo types, palmantar, allergic like 

(photo allergic), and etc to disables skin to properly work its function. All these and like skin 

related disease are needs to identify for proper treatment.With the intentions that, HPV are a 

major varies caused skin problems. As reviewed various past research works, there are more than 

150 types of HPV viruses(Fritsch & Burgdorf, 2006).  

 

The HPV viruses‟have two risk- levels those cause skin infection called high-risk and low-risk.  

For instance, HPV 18 and 31 causes high risks; HPV 11 and 6 are warts affect skin 

aroundexternal part of genital. Some types of those HPV infection cause warts, cancer and other 

diseases in humans and animals(Berka, 2011).From these skin infection disease, in wide-ranging 

many people have been infected with this warts disease.As discussed in center of disease control 

and prevention (CDC), roughly 340,000 to 360,000 women/men were affectedin warts caused by 

HPV every in year(STD Facts - Human papillomavirus (HPV), n.d.2020). 

 

In other case,a warts disease caused by infection with human papillomavirus (HPV) have 

different types depending on its attacking caused various that become visible on skin, annals and 

around external genital areas.The appearance is based on its location on the body and the 

thickness of the skin,it‟s usually spread by either direct contact from person to person or 

indirectly by contact with contaminated surfaces or objects; they can also be spread via common 

areas. In most case it can be transmitted by physical contact(Degirmenci&Karal et al., 2018). 

This is a difficulty that separate partner and family relation in case of disease transmit. To treat 

warts disease in health centers different researchers have developed many appropriate treatment 

methods. All treatment methods have different treatment approaches in procedure.  
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 In other ways, the challenge is developed on everybody partsand become visible its sign and 

symptoms on skin similar with other skin related disease which needs expert knowledge to 

identify. Then, it needs farther expert‟s knowledge to identify which wart types arefor provide 

proper treatment or medication. This is very challenge to provide effective diagnosis and 

treatment in all areas as per to numbers of experts/doctors. So that, we considered those general 

problems of warts diseases and its various behaviors, developed a knowledge based system 

thatidentify and classify to perform effective diagnosis and treatment. Those considerations 

based on four types of warts disease such as plantar wart, common wart, flat and filiform warts. 

The main concept developedwas get patient information as input, process input information, 

analysis of patient history for the purposes of diagnosis, classify disease, and perform treatment 

with appropriate approach. 

 

As (Khozeimeh et al., 2017a)studied, Knowledge engineering is the one task of gathering and 

inputting knowledge for use in knowledge-based computer systems which solve different 

problems in many fields (Medical health center ).It acting important task in the developeda 

variety of technologies like: expert systems, neural network, artificial intelligence, hybrid 

intelligent systems, data mining, decision support systems, and knowledge based systems 

(Journal & Issues, 2016). Knowledge based System is the one category of computer supportive 

system. In (Miller et al., 2001, ),It is a computer program that attempts to imitate the way of 

thinking process and knowledge of experts in solving specific types of medical problems. An 

applications range from MYCIN, used in the medical field to diagnose infectious blood diseases, 

to XCON, used to configure computer systems by knowledge based system(Handfield-Jones et 

al., 2014). 

 

The kbs in medical health center fordecision making have been established and increased every 

day due to interest and high success rate on field areas. Different knowledge extractive 

supportive techniques have been used from artificial intelligence techniques. It is one of the 

expertise system approaches using in most as popular components of the artificial intelligence in 

growing its usability (Solomon Gebremariam, 2013).In many ways,health care‟scenters using 
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computer knowledge system as expert knowledge for making prevention, diagnosis and 

treatment and prediction process. 

 

Thereare several studies conducted locally on knowledge-based systems in order to support 

reasoning and finding solutions for certain problems in the area of health and medicine. These 

are Prototype knowledge-based system in antiretroviral therapy (Ahmed et al., 2015a, 

2015b,.The possible for applying kbsto diagnosis of acute respiratory tract infectionswas 

suggested (Margret Anouncia et al., 2013),Prototypeknowledge-based system for anxiety 

mental disorder diagnosis(Mansoul et al., 2013), and Designing a knowledge-based system for 

blood transfusion(Kalpana, 2011). 

 

Warts are benign lesions, with hypertrophy of all layers of the dermis, resulting 

in acanthuses (thickening), papillomatisis (folding) and hyperkeratosis (increase in the horny 

layer) often with abnormal keratohyaline granules. The main challenges with different types of 

continuous warts are characteristics changes.Most types of warts usually disappear 

spontaneously but occasionally may be resistant to treatment and re-growth to develop lesion 

after treatment due to virus hidden under the skin(Ansskad, 2016). 

 

We present a comparative of recent related research on the use of intelligent systems in addition 

to the above problems on different disease within clinical management rather than warts. It is 

new ideas with warts to give important advicedetermine the cause of disease, symptoms and type 

with the proposedon the base of knowledge represented. New features aimed in proposed system 

with compared to others study of knowledge systems is provide effective diagnosis and treatment 

techniques as expert using expert system with using rule based and case based reasoning 

algorithms. We suppose to use rule based reasoning for the symptoms and types those known 

and not changed. To offer ability to alternative solutions for a given problem case-based 

reasoningapproach will proposed to use. To fill all above problems classification, diagnosis and 

treatment,using computer knowledge system is very important for helping physicians 

everywhere and anywhere, especially in rural clinical centers wart disease. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/dermis
https://www.sciencedirect.com/topics/medicine-and-dentistry/acanthosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/hyperkeratosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/keratohyalin
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1.2 Statement of the Problem 

 

There are many types of wart disease, which caused by HPV viruses. Many people are infected 

and living with this disease. As news medical reported, 1 in 3 children and teenagers are 

estimated to have warts, but only 3 to 5 percent of adults.People with warts can auto-inoculate 

HPV and spread infection to other parts of the body(Sterling et al., 2014).It is expanding daily 

in between peoplesince itscontact transmit from attacked and unattached person. From 

dermatology examination and vaccination report: plantar, common,filiform and flat warts are 

very common warts types(Diez-Domingo et al., 2017).According to the (Garcia et al., 2009) 

indicated, number of young women‟s and means affected with warts occurs on, in, around 

mouth, noise, genitals and other bodyofboth genders. The warts around genitals are sexual 

transmitted HPV varies caused disease. These aremakes uncomfortable to do anything. If these 

warts aren't causing discomfort, it may not need treatment.  

 

The very challenges of warts are similarity with other disease as discussed below. For instance, 

plantar wart diseases are precisely similar with Calluses, Lesion, Corns, Verrucas, and Skin rash 

and etc. In the same ways flat warts are very similar with disease like skin allergic, lesion, skin 

rash, verrucas and corns. The main challenges with flat warts are in common appear on the neck, 

leg, face, hand, hair and some other body parts with simmer shape. In precisely it is very similar 

with common warts on the hand and plantar warts. External Genital warts appear as flesh-color 

and round bumps of varying sizes. It‟s smooth and flat cauliflower-like with a small stalk. They 

can be seen on the labia, vagina, penis, scrotum, anus, skin around the anus, and urethra. Genital 

warts are very precisely similar with other warts in shape, sign or symptoms, color and size that 

is difficult to identify for treatment. Especially in male the shape of genital warts appear around 

genital parts have the same shape with common warts.  Warts usually don‟t cause any 

symptoms;it‟s bleed and become painful with intercourse if they are located within the vagina. 

For other warts types since they appear on any other parts and have very similar behaviors they 

made confusion to provide treatment. 

 

The challenges with warts disease managements are vary in many patients. Different researches 

conducted for treatment. Those have their own procedure to apply treatments. If procedure will 

https://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0072770/
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not apply in proper approach it may affect skin health. In(Khozeimeh et al., 2017b), the 

proposed study an identification method from manual examination result and selection of the 

treatment method was also made randomly. However, the hilliness percent of selected methods 

was based on patient circumstances. It may cause farther skin health problem. It needs 

appropriate steps to keep health problem and successful for patient hilliness.  Most of the time if 

patient comes with wart disease the service provided at the clinical level. To provide treatment at 

the clinical diagnosis it needs deep knowledge with removing to cause farther skin problem. So 

that,computer knowledge based system is very important ineverywhere and anytime to solve this 

problem. 

 

In health center different researches have done on selection and improving of best method. 

Activities of warts type identification, classification, patient history storing and retrieving, and 

provided treatment manually. It is very challenge and prone to human error in identifying in 

common knowledge. ThereMay be loss of patient information and record data for continuously 

provide treatment. This also needs experts for patient physical examination. And there is no 

computer support diagnosis and treatment was done before as this disease increased and having 

diverse behavior. The researchers only focused on selecting methods for identified types. Those 

selected methods need experts‟ knowledge to apply. By considering this problem developing KB 

classification model for effective wart disease diagnosis and treatment is very important since it 

is able to use everywhere and anywhere as expert. The research issue is summarized as follows: 

 How to classify warts disease with computer knowledge support easily from patient 

information?   

 How to represent knowledge in computer KB systemto enhance an effective diagnosis and 

treatment? 

 How is possible to reinforce the responses to the problem using experiencing from 

knowledge represented? 

1.3 Objective 

1.3.1 General objectives 

The main objective of this research is to develop an expert system based classification model for 

effective warts diseases diagnosis and treatment.  
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1.2.1 Specific objectives 

 

With an aim of this research proposalto achieving the above general objective, the study has the 

following specific objectives:  

 To develop an implicit knowledge from experts‟ document and other pertinent documents 

respectively for extracting the domain knowledge.  

 To build knowledge based that represent factual and empirical knowledge collected from 

the experts in the form of rule and procedures. 

 To formulate and enhance inference engine that represent the class, sign and ways of 

treatment in logical unit format in the ways of executable knowledge from the knowledge 

base. 

1.3 Methodology 

The following methods have been used for the accomplishment of this thesis. 

1.3.1 Data collection 

1.3.1.1 Primary Data Collections 

 

It is difficult to design AI systems without detail knowledge of the working areas. Computational 

knowledge is not enough by itself. Therefore, physicians and experts in the area health center for 

warts disease have been consulted. These collected experts knowledge translates into computer 

knowledgeable systems, and designs an inference engine, a reasoning structure, that uses the 

knowledge appropriately from organized knowledge base.Therefore, the model design in this 

study was Expert System computer support approach, which includes information (knowledge) 

acquisition, knowledge representation and developing model learning ES (knowledge base). 

 

1.3.1.2 Source of Data 

 

We suppose to use real disease feature based data as data source. The primary data was collected 

using interviews from domain experts and the secondary data was collected from published, 

public or private documents, books, journals articles, different past researches, reports, manuals 

published by different organizations like WHO and online materials.It was collected from 
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different source was organized into a format that suitable to represent in computerized based 

knowledge representation.  

1.4 Knowledge structure Modeling 
 

In this study, the knowledge discovery data base method is applied. This method collects data 

used started from beginning by target selection to knowledge representation. To collect,extracted 

and represent knowledge from the experts and different digital materials,we have used a data 

mining structured techniques and developed a model for represent knowledge. In this study, 

domain knowledge extracted from experts and technicians have modeled in hierarchical or 

structure knowledge representation technique. The main target thesetechniqueswere to extract 

experts‟ knowledge and real knowledge in manual and automation ways for increase quality of 

data representedknowledge base. The KDD data in data mining concept discover the more use 

full knowledge in manual and automatic techniques from the begging to end through the process.  

 

In knowledge representation system the whole procedure pass in the phases of data mining 

techniques(Sandhu, Haider, Naseer, & Ateeb, 2011). However, in this study some of the 

approaches helped as to collecting and representing knowledge in properly. As (Hiluf & Assefa, 

2015), discussed in detail the seven knowledge acquisition steps as like: data selection, data 

preprocessing, data transformation, data mining, evaluation, and interpretation and use of 

knowledge. In this study, there is no data prepared in any format for data mining, ML, and any 

artificial intelligent before. We have collected the data, preprocess in selected techniques, data 

transformation and represented knowledge.The tacit and explicit knowledge was collected from 

the targeted data was transformed and preprocessed to represent as knowledge in rule or case 

based reasoning. The DM techniques was supported from the data collection, integration of 

collected data from felege hiwot, xibaba ghion and gambit general hospital into supportive 

format for this research and preprocessing was used for checking of supported data to represent 

in both Reasoning Method ( CBRAnd RBR). 

1.4.1 Knowledge Acquisition 
 

Knowledge acquisition is the main core function of the knowledge based systemdevelopment. 

There are two primary sources of data in the knowledge based system.In this study, Knowledge 
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was acquired in manual and data mining techniques for representing knowledge in integration of 

reasoning methods.  As different researchers stated, an implicit and explicit knowledge was 

discovered by applying different data mining techniques. In the same ways knowledge acquired 

in traditional methods.  

A. Knowledge acquisition using traditional methods 

 

The two primaries ways to acquire knowledge by traditional methods are interviewing and 

document data analysis.In this study, we have acquired knowledge about warts disease by 

interviewed with field areas specialized doctors. We have analyzed a documented data from 

patient records data for acquiring knowledge about disease conditions and methods of diagnosis 

in details. In manual methods we have generally used an interviewing and data analysis 

techniques. For partial fulfillment to automating the acquired knowledge the rule based 

reasoning techniques has been used. 

B. Knowledge acquisition using Data mining methods 

 

The main task of intelligent system (AI) is for development of efficient knowledge base in 

knowledge based system. Knowledge acquisition was performed by communication between 

experts in detail ofdomain objectives with human experts, domain experts and knowledge 

engineering to formulatethe conceptual, relational and control mechanism to develop knowledge 

based system. But acquiring tacit knowledge to represent it in knowledge based system is very 

difficult. Addressing such challenges in knowledge acquisition and representation 

todevelopknowledge based system; so using automates knowledge acquisition with low-cost and 

high-quality knowledge based system using data mining techniques have been used in this 

study.Data mining techniques are used to discover nontrivial, unknown and implicit knowledge 

that include at most knowledge for KBS. It uses machine learning, statistical and visualization 

techniques to discover and present knowledge in a form, which is easily comprehensible to 

humans. For the partial fulfillment of this study, we have used some techniques of the data 

mining concept. In this study, we generated a rules and represent appropriate solution for case 

with rules. 
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1.4.2 Knowledge based system development method. 
 

For developing the knowledge base system, the following prototype development tools and 

techniques will be use. 

Tools and techniques    

The rule in knowledge base system stores knowledge for the problem domain inthe form of rules 

and an inference engine extracts information from the kbs. The backward inference engine fits to 

the problem at hand and is used in this study. It provides the knowledge based system with the 

reasoning mechanism. It combines the input fact from the user with knowledge in the knowledge 

base thereby responding to users query. The prototype system will develop to explain line of 

reasoning in implementation code during disease class‟s process through the „sign and symptoms 

explanation facilities. Prolog codes will be use for the representation knowledge in knowledge 

base, and the backward prolog inference engine will use to derive conclusions from the 

knowledge based system.  

1.5 Scope and Limitations 
 

As technology developed from all edge of the direction, application areas of computer supported 

vision also increase in parallel. Researcher has been developed different computer systems for 

solving problems in health organizational center. The main challenges in health care‟s services 

are an effective prevention, identification, classification, diagnosis and medication, and 

prediction. In previous, the studies of selecting the appropriated wart treatment method and 

improving of method selection based on expert systems was proposed. Other researchers have 

been worked on the same ideas with different approaches. Nevertheless, the aims of this research 

focus on: modeling of KBS for classification of warts disease for an effective diagnosis and 

treatment.The warts disease broadly classified into two types called cutaneous and genital warts. 

We have been only considered on cutaneous warts disease classification to make more effective 

for treatments.  For effective quality service identifications and prediction of the disease for early 

prevention or vaccination for warts disease also important works on this area. In case of time 

constraint, these and related important problems to be solved are limited from the scope of this 

research.  
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1.6 Significance of the study 

 
Skin is one of the external body organs that cover the whole internal components. However, 

there are different stimuli (internally and externally) affects the normality ofthis largest body 

organs likes skins disorder, lesion, skin cancer, scabies, etyma, atopic dermatology,vitiligo types, 

palmantar, allergic like (photo allergic), and etc to disables skin.Identify the one specific type for 

diagnosis and treatment from all skin disease have given very crucial roles.Knowing the 

determinant classes and develop a computer support system for warts disease classification will 

play a significant role for physicians, and patient. The KBS developed can act as an expert on 

demand anytime and anywhere (with the availability of power supply and computer), by learning 

from new facts and rules in the course of providing of warts disease management like: (Sterling 

et al., 2014). 

 Identify the probability of the appeared to be warts or not. 

 Helps to decide forprovide an effective diagnosis and treatment. 

 Reduce the problem of the scarcity of experts in giving preliminary diagnosis and 

medicationfor warts disease especially in rural area. 

 Build better health care facility in order to reduce time, cost and medical error. 

 Increase effective identification and classification to provide treatment service for 

patients. 

The immediate beneficiaries of the system are primary health care workers and health 

professionals working in the diagnosis and medication of warts disease. Particularly, developed 

model has great significance for health care workers and nurses to use the experiences of 

qualified medical professionals for diagnosis and medications of warts disease. 

 

 

 



 

Developing KB classification model for wart disease diagnosis and treatment Page 11 

2. CHAPTER TWO: LITERATURE REVIEW 

2.1 Overviews 
 

In this chapter, it concerns review of literatures that presented in two sections. The first section 

discussed the general overview about warts disease, basic understanding of KBS and its 

component,knowledge representation, general concepts about developing processhow to apply 

knowledge based system to solve problems in different domains. The second section about the 

related work developed by knowledge based system to solve problems on warts disease and 

others in health domain.  

 

As discussed in previous chapter, warts are the type of skin disease caused by HPV which have 

more than 150 types.As stated in (Fritsch & Burgdorf, 2006),there are many human plugged by 

warts in thousands of years. It is spread with direct contact and sexual intercourse. There are also 

many factors to attack by wart like use of public shower, working with meat, eczema and use 

common wears. HPV caused infection warts have categorized into three main types‟ called 

Coetaneous, Epidermodysplasia Verruciformis (EV) and Mucosal. Although, farther classified as 

per risk level or clinical appearance as follow. The clinical appearance warts diseases are common, 

plantar, filiform, flat, genital and etc(Akben, 2018). 

 

These warts have different risk levels on different body location: high and low. Itcauses high risk 

with people who have been infected by cancer, diabetic, skin disorder and etc HIV virus. In 

addition to this, if apeople infected with warts disease have not taken serious treatment it may 

change into cancer disease and skin disorder. There are varies estimation infection of warts 

disease levels.As discussedin different sites,clinical based classified as following(Psoriasis - 

Better Health Channel, n.d.,2020). 

 

Common warts (verrucas vulgaris): - Common warts are rough, thick, skin-colored, pink, or 

white bumps from 1 mm to over 10 mm in size, most often appear on the hands, face, elbows, 

and knees.These look like hard, raised lumps with rough surfaces. Any body part can be affected, 

but the knees and hands are the most common sites.Its flesh-colored, dome-shaped lesions are 

found most often on the fingers and the backs of the hands, especially around the nails.These 

https://en.wikipedia.org/wiki/Eczema
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flesh-colored, dome-shaped lesions are found most often on the fingers and the backs of the 

hands, especially around the nails. 

 

Flat warts (verruca plana):-Flat warts are very slightly raised, smooth, skin-colored 

flattened lumps. It has round or oval in shape, and is usually between 1-3 millimeters in 

diameter. They are very slightly raised, and sometimes hardly noticeable. Their color ranges 

from yellowish brown to pinkish to flesh-colored. Mostly it appears around a scratch or break 

in your skin.  In other features men may get in the beard area from shaving nicks, while 

women may have them on their legs for the same reason. Any body part can be affected, but 

the face, lower legs and hands are the most common sites. But, in most common locations for 

flat warts include the following: Face, especially in children Neck, Backs of hands, Arms, 

legs; especially in women who shave beard area, Backs of hands and Arms. 

 

Filiform warts: - these look like thin, long threads. The face is usually affected, particularly near 

the eyelids and lips. 

Plantar warts: -plantar warts are commonly affecting the bottom of the feet. As stated in 

(Healthline, 2020).The warts got their name because "plantar" means "of the sole" in Latin. One 

of the first symptoms of plantar warts notice is pain or tenderness during putting pressure on 

your foot while walking. It is highly spreading to another location.Its pressure from walking and 

standing makes they grow into skin. It may have just one or a cluster (called mosaic warts). 

Because of their flat, tough, and thick; it's easy to confuse them with calluses skin disease. Look 

for black dots on the surface.The specifically HPV virus caused plantar warts are types 1, 2, 4, 

60, and 63. The surface of this plantar warts looks as on the following figure. 

Wart infection can be described as: 

 Mild – just one or a few painless lesions 

 Moderate – 10–20 lesions that are painless 

 Severe – pain that limits normal life activities, bleeding, or over 20 lesions, except for flat 

warts, which can be numerous, yet not bothersome. 

Different knowledge based system have been proposed to select treatments methods for 

thosewarts disease. In the previous works most of the researchers considers how to select the 
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most appropriate treatment methods for the specified types of warts. For instance in (Khozeimeh 

et al., 2017b) two treatment methods selected and applied for which kbs is a subfield of AI that 

solves problems on different domain to solve a problem in human expert by using the 

represented domain knowledge and use some techniques that guide on how to solve problems. It 

solves problem the same with expert knowledge‟s (Sajja & Akerkar, 2010).The ways of a 

knowledge representation and processing techniques used effectively to solve problems and 

provide advice different domains. It is more advantages for wise decision, learning from 

experience and reasoning and problems solving(Sajja & Akerkar, 2010). 

 

2.2 Importance of data mining in knowledge discovery 
 

Having the knowledge of data mining (DM) is the major primary needs to extract and represent 

knowledge for decision support, similarity measures, prediction values and etc. It is the logic 

based mathematical core knowledgediscoveryprocess, involving the inferring algorithms that 

explore the data, develop mathematical models and discover significant patterns (implicit or 

explicit) -which are the essence of useful knowledge. In different researches, the concept of data 

mining is the preliminary stage of action implicitly. It is the primary action to solve any 

problems and extraction of an implicit knowledge. The model is starting from understanding 

phenomena of data, analysis data,extracting use full data, structuring data and representing data 

and modeling of problem solving (Hiluf & Assefa, 2015).This are the major taskto prediction 

the appropriate result models.It‟s characterizes the general properties of data in the data base. 

The Predictive data mining task are categorized under supervised thatuse the data in the data set 

to predict the values of the future values. It works the task of prediction/estimationclassification.  

 

The second goal is descriptive data mining includes the unsupervised and visualization aspects of 

Data Mining models.The main targets of these tasks are to find pattern that can be interpreted by 

humans and produce new task. The major purpose of descriptive data mining is to understand 

and analyzed system by clear pattern and relation of data in the database. There are different 

methods used to perform predictive data mining tasks such as clustering, summarization, 

association rules and sequence analysis. Unlike predictive data mining not produce new 

properties, it explore data examined and cluster objects. Clustering is the major task in 
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descriptive data mining depending on cases (people, objects, events, degree of similarity, 

property, color, Size and etc.) into groups(Higher, & Lema, 2016). 

 

This study used these concepts from data mining techniques in steps for data acquisitions, 

formulation and representation of the knowledge in automation process. At the time data 

collection different implicit and explicit data collection was used in the concept data mining 

techniques. In medical health, there are large data that needs to analysis in implicitly and 

explicitly for representing knowledge(Ashour, Dey, & Le, 2017).We have been collecteddata in 

a way to extractive data mining process for knowledge representation and analysis techniques of 

supportive. The data preprocessing used byrepresents knowledge of hidden rules as rule library 

for prediction and appropriate classificationbydetect noise, outlier, inconsistence data, miss data 

and adjusting those data formats. 

 

There is around nine steps use in data mining. The following Figure 2.3 shows that presents all 

steps data mining pass on to extract knowledge. The detail discussion of this architecture and 

data mining procedure presented (Chala, 2016). 

 

 

Figure 2.1 The Process of Knowledge Discovery in Databases 

There are various algorithms and techniques of data mining like Classification, Clustering, 

Regression, Artificial Intelligence, Neural Networks, Association Rules, Decision Trees, Genetic 

Algorithm, Nearest Neighbor method etc. They are discussed in detail as follow(Lakshmi, 

2013). 
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A. Classification  

This is the major task of data mining techniques which used the set of pre-classify to develop 

model that classify new set of classes.  This is frequently employed the decision tree or neural 

network classification algorithms to build a classification models.  It is analysis the training data 

by classification algorithms and test by classification test data(Shortland & Scarfe, 1996).   

B. Clustering 

These algorithms used to identify the similar of objects in overall regionor the similarity 

distribution pattern of each domain. 

C. Predication  

Regression algorithm used for prediction. It used to model the similarity of the dependent and 

independent variables. Independent variables are variables that are known to predict what to 

predict. It use techniques like logistic regression, decision trees, or neural nets that used forecast 

the future values.  

D. Neural networks 

The neural network is a set of connected input/output units and each connection has a weight 

present. In neural networks it has the remarkable ability to derive meaning from complicated or 

imprecise data and can be used to extract patterns and detect trends that are too complex to be 

noticed by either humans or other computer techniques. 

 

2.3 Knowledge based system 
 

Human being mind brains have been represented by Artificial intelligence (AI)tries to act as 

same to human being. The objective of AI is to develop computer capable to provide reasoning 

from facts and rules using heuristic approaches.It have cognitive skills like thinking, problem 

solving, learning, understanding, emotions, consciousness, intuition and creativity, language 

capacity, etc, that imitate and duplicate the human brain for multiple works (Patel & Mehta, 

2011).It is a broad conceptually subfield of artificial intelligence (AI)which holds information 

and logical rules for performing inference between facts and rules. The KBS approach is hopeful 

for efficient problem-solving of expertsfor guide‟s human operator in rapid fault detection. It is 

an intelligent devices that providesexplanation line of reasoning to the human operation and 
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supports modification of the process knowledge experience are gained(Crop & Diagnosis, 

2015). 

 

A knowledge based system is a collection of program that simulates the reflection process of a 

human expert to solve problems in a specific domain. It provides advice generated from 

knowledgebase, using a reasoning process embedded in inference engine. The reason behind for 

use KBS are, expert‟s knowledge collected from experts and universal truth not equally 

distributed all over the areas in anywhere and anytime to solve a specific problem domain. In 

medical health centers monitoring a various cased infected person is a complex business process 

that requiring the accumulation and integration of knowledge and information from many diverse 

sources. To enhance these problems the growth of KBS are commonly increased to capture of 

some knowledge and allow itto dissemination to others. The main goal of developing knowledge 

based system is to get tacit and explicit knowledge for particular area and programming it to 

enable to accessible by a computer for wise decisions, learning from experience, explanation 

and/or reasoning, and solving problems. Based on this concept, humanknowledge have been 

tried to representas knowledge based system in the form of  rule-based, frame based, case-based 

and model based (Diagnosis et.al., 2015). 

 

Frame-based: - Knowledge is associated with objects of interest and reasoning consists of 

confirming expectations for slot values. They are entirely ruling based framed system. 

Case-based: -Depends on previous examples or cases task and its solution are stored. To solve a 

new problem the closest matching case is retrieved, and its solution or an adaptation of previous 

solution and proposed as the solution to the new problem. 

Model-based:- Where the entire system models the real world and this deep knowledge of the 

design and function of an object is used to real problems. All the above three are alternatives that 

used to develop expert systems, but most of expert systems are developed using rule-based 

discussed in the next section.  

 

There are two most known types of computer knowledge system under artificial intelligence 

(AI).  These are knowledge based system and experts system. There is some difference definition 
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in between those two terms. A KBS is defined as a system that uses the knowledge provided with 

to solve problems in a specific domain. But, an ES is a type of application program that makes 

decisions or solves problems in a particular field by using knowledge and analytical rules defined 

by experts in that field.The following figure 2.1 represents it clear differenceof those three types. 

 

Figure 2.2 Relationships between KBS and ES 

2.3.1 Components of knowledge based system 
 

Knowledge based system representationis a computer programming that build from different 

components. It is constructed from knowledge base that contains rules, inference engine is that 

inference techniques defined, an explanation facility to give explanation on activities of system 

to users as necessary and user interface that user use to interact to system.The following Figure 

2.2 shows the KBS architectural representation with its main component. The detail about figure 

(Naser & Almursheidi, 2016). 
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Figure 2.3 the logical process of knowledge based system 

2.3.1.1 User Interface 

 

It is a mechanism which use interacts with the system through a user interface as a bridge 

between user and expert system. 

2.3.1.2 Explanation Module 

 

The explanation module of the reasoning processes for the system to a user when they requested. 

The requisition is creditable when the system able to explain the question of “when” and “how”. 

The detail explanation of system and subsystem relations for system function on inference 

engine will dynamically performed specially in backward and forward chain.  

2.3.1.3 Knowledge Base 

The knowledge bases system are consisting the collection of problem solving rules, procedures 

and intrinsic data for problem domains.  The knowledgebase in rule based system is also called 

production memory; rules are in the form of „if-then’productions. As discussed (Liang, 

1992),rule are formulated as syntax in  the following Table 3.  
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Table 2.1 the components of knowledge based system. 

 

 

 

 

 

In this sequence of rule there are antecedents and precedence set of action. The antecedence is 

raw facts evaluated based on the content of working memory. The antecedence rule are checks 

the particular problem instance to satisfy some conditions (predicate or premises). The rule in the 

knowledge base may alter working memory. It uses those rules to add new elements (facts), 

modify, and delete existing elements from working memory.   

 

2.3.1.4 Working memory 

 

The working memory represents the set of fact known about domain. It is a task specified data. 

To expert system for diagnosis in medical centers, it could contain detail of patient diagnosis 

data.  The working memory is dynamic expert system components based on situation as 

discussed under knowledge base. It is the database  of facts used by rules. 

2.3.1.5 Knowledge Engineering 

 

It is the primary people involved in developing of expert system like Knowledge engineering, 

domain expert and end user. Once they gain knowledge of the specific problem domain and 

solution procedure, they begin to develop system with analysis (backward and forward) chain 

and user interface.  

2.3.1.6 Inference Engine 

 

The inference engine accepts user input queries and responses to questions through the I/O 

interface(Ogu & Adekunle, 2013,: etc). It is the dynamic information gathered with static 

knowledge stored in the knowledge based system. The inference engine is a module of 

knowledge applied to finds solution for the case defined by the users from the knowledge stored 
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in knowledge base. Inference engine makes inferences by deciding which rules are satisfied by 

facts, decides the priorities of the satisfied rules and executes the rule with the highest 

priority.  Theinferences are displayed in according of the followingthree stages: 

Match: - content of working memory are compared to facts and rules contained in the knowledge 

base. 

Selected: - if proper match rules and facts are found, they selected conflict set. 

Execute: - the selected matched terms placed in a. 

 

2.3.2 Rule-based Knowledge representations 

The most common form of architecture used in expert and knowledge based systems are the 

production system or it is called rule based systems. It is the form of knowledge encoded in a 

production rules. The rule has a conditional part on the left hand side and a conclusion or action 

part on the right hand side.A rule based computer expertise system is which works with the 

system production of knowledge represented with much rules. It is very close to classic logic 

firstly ordering logic and functional programming(Lucas & van der Gaag, 1991).The first order 

programming represent symbols theory and logic of statement by break down into subject and 

predicate(Ogu & Adekunle, 2013, :etc). 

 

Rules are patterns, so the RBR engine searches for patterns in the rules that match facts with 

knowledge represented as rules of production. It is an ideal approach for solving simple 

problems in which there are few rules. In RBR, the problem solving complexity is directly 

proportional to the number of rules must need to match the pattern from the library. Furthermore, 

RBR lacks the ability to learn due to the difficulty of acquiring new expertise in pattern matching 

or new rules.For satisfying all new cases rules for direct proportional to match are needed from 

the rule library. To more details concept of RBR system discussed by (Pheng, Husain, & 

Zakaria, 2013). 

 

In thekb system, different techniques have been usedto solving problems by analyzing current 

problems with represented knowledge. In (Misra & Giri, 2012),the effect of Shannon entropy 

matrices in rule generation andevaluation system was conducted. Different error rate of Shannon 

entropy and J measurement effectively make changes to the outputs considered.The neighboring 
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users‟ information weighting measured. Exploitation of information entropy with combined 

heuristicweight with some the traditional similarity measures used(Jibril, Garba, & Wajiga, 

2019).The proposed model evaluated the performance and accurate decision list for decision 

making with an experiment and experts evaluation techniques.   

2.4 Related work 
 

The researcher review different research works which contains the following concepts. Thereare 

different frame works of knowledge based system, developing expert system, Knowledge base 

system, and case based and rules based reasoning. And also there was appliedof data mining for 

mining data in medical health for develop knowledge base system. 

 

An Application of Expert System in Science was developed with clear explanation by (Zeki et 

al., 2012).Theyhave been discussed that ES is a computer program or SW that captures the 

knowledge of a human expert, and uses this knowledge during problems solving to assist the 

physicians in any health center. Based on this concept, they designed anexpert knowledge to 

diagnosis diabetic disease. 

 

A fuzzy expert system framework that produce a usable tool for Type 2 Diabetes Mellitus 

(T2DM) management was proposed in(Nnamoko, Arshad, England, & Vora, 2013).In this 

study, theyfocused on extended framework features with combined reasoning approach for 

simplified output in the form of decision support for clinicians. A  Fuzzy Rule Based Expert 

System for Diagnosing Infective Diseases of Hinge Joint Knee” was  also proposed 

by(Nnamoko et al., 2013).The works of a Fuzzy Logic algorithm was used to develop computer 

knowledge system for diagnosis.Optimization for Disease Diagnosis with an Expert System 

based on SVM and Hybrid GA-SA was developed by(Anto & Chandramathi, 2015),they was 

considered classification performance of different disease. In the study, they selected breast 

cancer, hepatitis and cardiac arrhythmia disease as samples for validation of the proposed 

systems used SVM algorithm.  

 

The use of computer support vision(Khozeimeh et al., 2017a)conducted, “An expert system for 

selecting wart treatment method” by considering the patient features. The central target of the 
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study was to select the main appropriate treatment approachon the two plantar and common 

warts disease using a fuzzy logic rule-based system.The prediction success of treatment methods, 

there was interpreted by determines variance of rules in method treated (Akben, 2018). Decision 

tree-based methodology approach used to select the treatment of warts disease.Inthe(Ghiasi & 

Zendehboudi, 2019), using classification and regression tree (CART) algorithm capable to 

select cryotherapy and/or immunotherapy methods developed.To predict the success of wart 

treatment methods using decision tree based fuzzy informative images” was developed based on 

selected methods (Akben, 2018).Machine learning based expert prediction system with related 

prediction rules were conducted. 

 

In Ethiopia many people affecting with plantar, external and internal genital warts. As we have 

tried to visit patient data from Fellege hiwot and gambit referral hospital, there are number of 

people affected by warts disease. Especially number of people in rural areas were infected incase 

of environmental contaminated virus. With this disease number of challenges where faced 

doctors to provide diagnosis and treatment. The most challenge is having similar features other 

disease. In that time they used Biopsy and Acetic white test for identification. After that, they 

provide treatments. To provide appropriate treatment researchers were focused on to select the 

best treatment methods. As in comparative the wart disease increasing and having diversity 

behavior, there is no computer support diagnosis and treatment was done before. Because of not 

fully distribution of experts in all areas, it is difficult to give direct treatment even appropriate 

method is known. By considering this problem developing KB classification model for effective 

wart diagnosis and treatment is very important in everywhere and anywhere as expert. 
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3. CHAPTER THEE: RESEARCH METHODOLOGY 

3.1 Overviews 

As hypotheses have been addressed, the developed knowledge based systems are that classifies 

warts disease types into four selected types called (Flat, common, plantar and filiform) warts 

disease.To achieve this promise into practical values, we have used different techniques in the 

sequence of action. The initial and preliminary action is collectingexpert‟s knowledge from 

different sources for conscience of information that helps to model a knowledge based system 

have been done. The more details of data preparation to model development process will discuss 

in the following topics.   

3.2 Data sources 
 

Warts are a disease that caused by human papillomavirus (HPV) familyappeared in all areas and 

attack humans in all ages. In Ethiopia many peoplehave been affected by this virus. There are 

more than a few people going hospital to get service from warts disease daily. As patients 

recorded status showed in hospitals a lot of people‟s affected and treated from warts. The grow 

expansion of disease increase, the treatment services providing daily from all hospitals in 

Ethiopia is highly increase. In Bahir Dar three general hospitalscalled (Gambi, Felege Hiwot and 

Xibaba Ghion)have providing service to treat patient from warts disease.  Those three general 

hospitals stored patient records data daily in different format and structures.  The managements 

are friendliness and responsiveness to enquire this data to research areas for solving a problem. 

We collected a patient‟s recorded data from those three general hospitals and we kept the privacy 

of their data. 

 

The preliminary works that have been were using patient record data and disease conditional data 

to construct a model called rule and case using decision tree (DT) classification algorithm. The 

data that we used arebased on the collected data as primary from those three general hospitals 

and some experts in the field‟s areas. These primary data‟s were collected from Gambit general 

hospital, Felege Hiwot specialist general hospital and Xibaba Ghion referral hospitals. In 

addition, to have the general truth knowledge some data also collected from a world health 

publication and related documented data. It has difference structure, establishment, location, and 
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format.And we supported it by reshaped into common appropriate format used for representation 

asknowledge basedto provide decision reasoning systems.  The parameters used in proposed 

were prepared commonly from these data and to use in modeling of the system. It contain the 

detail information of the disease behaviors including its shape, location, sign, color and some 

Biopsy/Acetic white test  results. The following table shows commonly represented few of 

parametrs used in developed model. 

As placed on the tables below, four attributes have commonly selected from the patient data. 

These attributes are the most common of warts disease to identify one from the others. It was 

structured in the suitable ways tree structuring. As a general the collected data‟s have five. 

Table 3.1 sample dataset representation 

 

 

 

 

 

 

 

 

 

 

 

 

There are five attributes and 4080 instances variables as a whole. Some of those attributes 

abbreviated on above figure. The abbreviation and its full representational meaning take parts 

placed as following tables.  
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Table 3.2 abbreviation with corresponding definition in dataset 

Abbreviation  Full represented meaning 

Mrn Patient medical registration number 

Cwd Common wart disease 

Pwd Plantar wart disease 

Fwd Flat wart disease 

Ffwd Filiform wart disease 

 

3.3 Knowledge acquisition method 

 

Knowledge acquisition is one of the crucial knowledge based system development methodology. 

It is the method of gathering, extracting and organizing knowledge from different sources. There 

are different sources of knowledge‟s like: human experts, internet, books, magazine, journals, 

and research conference, reports articles, Wikipedia collected and placed in knowledge bases. 

Knowledge acquisition is technically extract different knowledge from those sources used by 

many techniques. A knowledge based system is a subclass of AI that solves several problems 

using expert‟s knowledge on different domain. However, extracting the knowledge from those 

collective source are the big task and very challenges. We have usedsome techniques to 

collectknowledge‟s of experts based on selected data source from data mining concept.  

To acquire tacit (implicit) knowledge for the warts disease, we interviewed with the specialized 

doctors on what have to focus for identify warts disease during diagnosis, the procedure and 

guideline with compare to their experienced knowledge in that areas. The method helps to 

acquire individual‟s knowledge in addition to general knowledge from the experience and some 

knowledge on around.  
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The other knowledge‟s we used is explicit knowledge that can be shared, visible and spoken 

formally. This knowledge is factually knowledge stored in human understandable language and 

represented in different location. It was represented or stored in format books, literatures, 

guidelines, surveys, reports, and etc. In order to acquire such knowledge on the warts disease, we 

analyzed patient record data and online store guidelines, journals, books and etc. When we 

analyzed these materials there are different representation format. The knowledge from the 

internet are different in size, organization, explanation, consideration, and etc in our case we 

have focused on the materials represent the general truth, methods, consideration and detail of all 

behaviors.  

 

Since we have developed model of knowledge based system, we have been used data mining 

techniques for mining data and rule extraction. Those data have been prepared by extracted and 

arranged from collectively recorded patient data by the concept of data mining. The prepared 

data preprocessed by decision tree algorithms to extract rules.  The necessity to generate decision 

tree in rule extraction to reduce overlapping of rules and ranking the rules based on their 

attributes. The main backbone of the knowledge based system (KBS) a hidden knowledge called 

rule to provide the final decision depend upon it. To get a conscience, simple way, appropriated 

and exact rules, from the data mining techniques used by decision tree algorithms with some 

technique used appropriately. 

3.4 The development process of proposed KBS 
 

The knowledge base system (KBS) can be defined as a system that draws upon the knowledge of 

human expert captured in a knowledge base to solve problem that normally required human 

expertise. In the proposed model were passed in deferent stage until results of models. The 

process was mainly focused on the knowledge acquired. The key components used in model are 

Rule, Objects, Attributes, Relationship, Definition, Events, Process, Facts, Hypothesis, 

Heuristics and least time of execution.Since, „rules‟ are the backbone of KBS of expert system: 

the finest, optimum and exact oftechnical application performed with appropriate methods.In 

modeling process, representing data for modeling knowledge based system in a way to solve a 

problem as an expertperformed in sequence of action.  
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As discussed above, the necessary data for modeling collected and adjusted as suitable to 

represent format.The designing model in continued for represent sequence of action takes place 

orderly. The detail definition of task in model represented. While that, the necessary tools and 

techniques for model represented. As general, all steps performed accordingly from the design 

represented.The detail definition of knowledge formalism stored as representation rules in library 

and accessed for computing new problems to provide. 

In health care different researches have been conducted for supporting to decision making of 

diagnosis, treatment, and medication process. The main known process and approaches used to 

develop knowledge based system are rule based reasoning, case based reasoning and integration 

of tows. But, different techniques used under those methods. The main objectives of this 

proposed systems was develop integration of those two reasoning methods.  

3.5 Research Design method 
 

Design science research (DSR) methodology is the process of producing innovation construction 

for solving a problem faced in real world by providing theoretical discipline in the procedure 

applied(Hanid, 2014). Basically, the purpose of Design science research is to develop scientific 

knowledge to support the design of interventions or artifact by professionals and to emphasize its 

knowledge-orientation. As discussed by (Gengler & Bragge, et al.  2006),DSR is a research 

methodology incorporate philosophy, practice, and a procedure required to meets three 

objectives. 

 It is consistent with prior literature. 

  It provides a nominal process model for doing DSR, and 

  It provides a mental model for presenting and evaluating DSR. 

It has six steps to include in research process: problem identification, definition of the objectives 

for a solution, design and development, demonstration, evaluation and communication. 

 

The DSR are effective to address research a gap snowed under academic research, particularly in 

the management and information systems disciplines (Kuechler & Petter, 2012)). Most 

researchers followed this methodology to solve problem in a management and information 

system. The DSR methodology has two components. The first component is process, the 
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technique followed to develop the required artifacts or outputs. In this process, it is possible to 

build and evaluate the result. In the second component of design science research methodology is 

research product or artifact. In DSR methodology, a research product or artifacts include 

constructs, models, method, instantiation and others. By following these properly, it is a potential 

methodology provides task output. 

The all steps included in the DSR are mainly supportive to develop knowledge based system. 

Develop a knowledge to solve problems by knowledge based system is very effectives in 

following scientific knowledge for product or artifact. Since, DSR include a necessary steps and 

clearly emphasize knowledge-orientation to produce product or artifact, we used in this proposed 

study. These steps was followed accordingly and presented in the document clearly. From those 

steps, problem of statement, definition of objectives, research design and development was 

discussed consecutively.The following these figure clearly represented the advantage. 

 

Figure 3.1 the Process of design science research (DSR) model 

Even though the different phases in a design process and a design science research process are 

similar with others designing methodology, the activities carried out within these phases are 

significantly different.What makes DSR process model different from other corresponding 

design process model is the fact that contribution of new knowledge needs to be an explanation 

focus of design science research.It‟s supported in detail while the model development process. 
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The procedure it must applied to solve problems was considered in this study and presented in a 

document. The product/artifact of the research study followed with this DSR was also placed 

from its all steps.  

3.6 The Architecture of proposed system 

 

As stated by (Merelli & Luck, 2004), design knowledge representation model for development 

of knowledge based system have vital roles for knowing the process of works. It minimizes the 

challenges of work and makes easily to follow the sequence in accordingly for every 

development activities.  

 

In this study, hierarchical architectures of knowledge base system that helps to diagnosis and 

classification of wart disease support in medical health center was designed. This designed 

models used easily to understand objectives and describe sequence of works carried out in the 

study. It is also represent the generalized concept of overall developed knowledge representation 

models. As observed from the under design two broad dependent designs clustered and 

integrated in hierarchically forms called data mining and knowledge based representation system 

explained as follow.  



 

Developing KB classification model for wart disease diagnosis and treatment Page 30 

 

 

Figure 3.2 the architecture of the proposed knowledge based system 
 

The main concepts presented in this section have led to the design of a combining Data Mining 

and Rule-based Reasoning User Modeling system. The architecture is illustrated in Figure 3.3 

Illustrate the general contained design system components for proposed architecture. The 

definition of the sequential representation of designed architecture presented as following. 

 

Data preprocessing: - the real world collections of data are highly susceptibleto noisy, missing 

and inconsistent data due to their typically huge size and their likely origin from multiple 

heterogeneous sources.  The data collected for this research, is highly prone to errors containing, 
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missing, unorganized and redundant values. From thedata collected from Gambi general hospital 

around 10% is redundant and missed (not full) data, which means from 1,881 records only 1,360 

are valid for this research. From thedata collected from Felege Hiwot general hospital around 

9.2% is redundant and missed (not full) data, which means from 1,697 records only 1,360 are 

valid for this research. From thedata collected from Xibaba Ghion referral hospital around 11% 

is redundant and missed (not full) data, which means from 1,460 records only 1,060 are valid for 

this research. 

 

The mining process passes in all of the techniques in data mining process while collect data from 

all related data and mining into appropriately required data for this research target. Since, key 

components of the kbs are Rule, Objects, Attributes, Relationship, Definition, Events, Process, 

Facts, Hypothesis, Heuristics and least time of execution, the decision list focused in data mining 

areas focus on the order list of conjunctive rules to balance the overlap of the order of rules 

structure and ranking the rules. The rule evaluation and ordering is very important to represent 

knowledge with their priority decision making. Additionally, rule evaluation and ordering is 

basically combinational approach of robustness, comprehensive and conciseness. 

Decision List: - decision lista simple test statement as conjunction rules represented as case of 

statement. For classification different decision list of statement represented from the prior order 

of rules developed. The task mainly focused under data preprocessing is decision list determinant 

preparation. The list of action performed under decision list determinant data preprocessing data 

mining techniques are: 

1. Filtration of unnecessary data from collated data. 

2. Adjusting or removing error data. 

3. Considering the very necessary missed data including general truth data. 

4. Remove the redundant data since it is collected from different data collection source. 

Decision tree structuring process: - as rules are the backbone of kbs, extracting a much 

consisted rules that classify and perform exact decision is a very important task. In this research 

for keeping patients from affecting with warts disease, exact decision for classification using 

hidden represented knowledge called Rule based reasoning was considered. The decision tree 

model have detail information to classify from dataset depend on information gain ratio matrices. 
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The decision tree model used for structuring data in tree and classify by having information from 

dataset. The rules for classification and the most necessary order of decision list rules extracted. 

The most necessary decision list rules for classification are selected and ordered. Then, build the 

rule library for perform decision as rule based knowledge classification model.  

 User interface: - it is where the user and system interact with one another. The user interface 

(UI) that collect patient information to cross match with knowledge stored in Rule library for 

perform final decision. These users interface used for collect patient information into system then 

display final decided result for user. 

Knowledge base: - is used as a repository of knowledge in understandable forms. This rules 

generated by PART rule induction algorithms using an Information Gain Ratio of rapid miner. 

Then,the generated rules represented in XML form mapped into iterative processing of 

represented knowledge for providing decision in RAPID MINER STUDIO 9.6.000 versions. 

 

3.7 Kbsdevelopmentalmethods of statistical analyses 

 

In this study, we explore a documented data collected primarily for classification. Each data 

prepared in a way to make suitable for provide decision based on exact, concise and very 

important rules. The prepared dataset contain categorical class variables and attribute with 

monotonic values. The considered task in this research is how to prepare rules and provide exact 

decision for classification purpose. Since, we used categorical monotonic attribute values, 

ordering the rules which must not missed without test.  To test, the case variables with values 

represented in order of rules based on the quantity and dependence of attributes. 

 

The WIGR can be used to select the classifying attributes in decision trees(Singer & Ben-Gal, 

2020).The proposed decision tree is found effective for extraction of rules and classification 

problems in which the class variable exhibit some formof ordering rules, and where 

dependencies between the attributes and the class value can be monotonic.We benchmark the 

proposed Weighted- Information Gain-Ratio (WIGR) against the conventional Information-Gain 

Ratio (WIGR) from the prepared dataset(Yu & Lee, 2011). We generated a decision tree model 

that used for prepare rules and order their priority match test in attribute dependence.  
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The WIGR is used to select a branching attribute at each node of the decision tree from the 

selected focal attributes to order with classification.The modeled decision tree provides decision 

test rules based on branching attribute dependence on benchmarks. In addition to that, order 

quantity of attributes in branch used to order rules for test in classification is the advantage from 

decision tree modeled. From the general The nextsection, the decision tree graph modeled 

process to generate rules based on the attribute orders and appropriate class. 
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4. CHAPTER FOUR:  EXPERIMENT AND RESULT DISCUSSION 

4.1 Overview 

The detail about the experimental and result of the proposed system was discussed in this 

section. The experimental result was discussed through tables and figurative representation 

withitsconcise discussion.  

4.2 Data formulation for DTG based rules preparation 
 

As stated in (Rajpu & Raghuvanshi, 2011), the classification is known as supervised learning if 

the classification target are already known as supervised learning. The data mining is the 

preliminary works in developed knowledge based system makes an effective and attribute 

dependence rule generation. The rule generation mechanisms by decision tree algorithms were 

applied on data in dataset. The data set was collected from three known hospitals as stated before 

in Bahir Dar city. The data collected from those three sources were represented in location, 

organization, attributed based, year, format and behavior are completely different from each 

others.  

 

The data sourced from different place have a knowledge represented in different directional 

knowledge‟s. Most of them were represented by clinically based on the patient information 

gained. It used the sign and a symptom that patient feels and other disease behavior shows by 

converse during diagnosis. The other data was represented based on libratory improvement by 

Biopsy test and/or Acetic white test for exactly identification of shapes and color of skin in 

addition to patient information gained. These are collectively used to identify and classify types 

of warts ddisease by considering different attributes called shapes, location, size, color, 

symptoms/sign, growth appearance, duration of appearance, other disease availability and so on. 

This information depends mostly at the clinical levels.  

 

However, we gathered those data and applied data mining techniques to generate predictive 

reasoning for represent knowledge based system. We helped the most appropriate attributes form 

the features used at clinical levels by specialist. To build decision tree model the targeted 

attribute we used was „class‟ attributes. The other attributes distributed as leaf roots over target 



 

Developing KB classification model for wart disease diagnosis and treatment Page 35 

attributes selected from tools by calculating gain ratio selected from processing tools.  All of the 

preprocessing data to model as tree graph build by Rapid Miner studio 9.6.0 with keeping the 

following operation arrangement.  

 

The dataset was conations the following coded information‟s that used to generate rule for 

represent knowledge in RBR: 

MRN: - medical registration Numbers 

Location: - Location of the appearance symptoms 

Color: - colors of the appeared symptoms. 

Sign and appearance: - the sign patient feels and growth appearance and behavior of the 

disease. 

Shape: - shape of the appeared symptoms. 

The steps to build tree form dataset up to rule generated sequence was as follow: 

 The collected data was prepared by CSV format with selected attributes including all data 

sources dependently into ones targetvariables.  

 We have make role order as target variables to process data in dataset by decision tree 

operation information gain approach. The targets variables have used to build tree are 

class, size, location, color and shape. 

 Split dataset into 70/30 for training and testing in building tree models apriority.    

 We have used DT-classification operation applying gain ratio measuring parameters for 

similarity of records/not similarity of records based on sequence attributes in class.  

 To build tree model the label and modeling operators of DT parameters have used.   

The rule based reasoning hasused to represent and retrieve knowledge from the knowledge based 

library to provide decision of current problem. So that, the generated tree graph have very 

suitablefor generatepredictive that helps to provide decision act as expert based on hidden 

represented knowledge‟s in library. The following tables discuss some samplefor prepare 

decision rule in decision tree graph.  
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Table 4.1 data for DT graph classification 

Class Description of variables Determinant possible values 

Fwd Flat warts disease Location=hand, leg and face; color=brown, 

yellow and pinkflesh color; sign and 

appearance= no sign (no) and grouped or 

cluster form (group) and shape= flat and oval 

shape. 

Pwd Plantar wart disease Location= underside toes (undtoes) and sole-

Feet (solFeet); color= yellow and yellow over 

crust (yellowcrust); sign and appearance= no 

sign (no), bleeding and speedily lesion growth 

(spread); shape= rough, thickness and dot 

bleeding vessel (rough and dtbv )  

Cwd Common wart disease Location= leg, face and hand; color= grain and 

flesh color (fleshcolor); sign and appearance= 

no sign to form cluster (no) and spread in lesion 

growth and shape= circular top (circular), rough 

and dot bleed vessels (dtbv) 

Ffwd Filiform wart disease Location= eyelids, neck and lips; color= pink, 

brown and yellow; sign and appearance= 

itching, bleeding and sometimes silence (no), 

and shape= fleshed top (fleshtop) and smooth. 
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Figure 4.1 DT graph classification model  

Decision list classifier consists of a series of tests to be applied to each input example/vector 

which returns a word match, persist for all user input information only until the first applicable 

test satisfied.The formation of test a single term DL (Boolean function) are expensive than 

disjunctions and conjunctions. The DLrepresentation is less expense than alldisjunctive normal 

form and the conjunctive normal form.The testable DL prepared in this research is represented as 

hidden knowledge in knowledge based library as following form. 



 

Developing KB classification model for wart disease diagnosis and treatment Page 38 

As sample of length of rattributes: 

Iff1then output b1 

Else if f2 then output b2 

... 

Else if fr then output br 

Where fi is the ith number of user information and bi is the ith predicting class. The last if-then-

else is the default case, which means formula fr is always equal to true. For the knowledge 

represented as a decision list (Misra & Giri, 2013). 

For general form of hidden knowledge to test user information represented as decision list (DL) 

in the discussion and conjunction normal form. 

If X1=v11 && X2=v21 then c1 

If X2=v21 && X3=v34 then c2 

Term: conjunction (“and”) of literals Clause: disjunction (“or”) of literals. The CNF (conjunctive 

normal form): the conjunction of clauses. DNF (disjunctive normal form): the disjunction of 

terms. A decision list is the function of DL represented to test and classifies the match 

information a list of pairs (f1, v1)… (fr, vr), fi are terms, and fr=true. 

4.3 Automatic attributes dependenceordered rule generatedfrom DT 

graph. 
 

Location = eyelids: ffwd {ffwd=13, pwd=0, cwd=0, fwd=0} 

Location = face 

|   Mrn> 9064.500 

|   |   mrn > face: cwd {ffwd=0, pwd=0, cwd=14, fwd=5} 

|   |   | mrn > face > rough: cwd {ffwd=0, pwd=0, cwd=2, fwd=1} 

|   |   |   | mrn > face > rough: cwd {ffwd=0, pwd=0, cwd=4, fwd=1} 

|   |   |   | mrn > face> dtbv: cwd {ffwd=0, pwd=0, cwd=7, fwd=1} 

|   |   |   | | mrn > face >rough, pink: cwd {ffwd=0, pwd=0, cwd=10, fwd=3} 

|   |   |   | | mrn >face > rough>: cwd {ffwd=0, pwd=0, cwd=9, fwd=1} 

|   |   |   | | mrn> face >rough>brown>spreed: fwd {ffwd=0, pwd=0, cwd=0, 

fwd=9} 

Location = hand 

|   mrn > 9057 

|   | rough >yellow: pwd {ffwd=0, pwd=7, cwd=4, fwd=12} 

|   |   |thick >yellowcrust: pwd {ffwd=2, pwd=0, cwd=6, fwd=0} 

|   |   |undtoes >yellowcrust: pwd {ffwd=1, pwd=7, cwd=5, fwd=0} 

|   |   |dtbv >fleshcolor: pwd {ffwd=0, pwd=0, cwd=4, fwd=0} 

|   |   |   |rouph>yellow >no: pwd {ffwd=4, pwd=6, cwd=2, fwd=11} 
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|   |   |   | thick>yellowcrust >spreed: pwd {ffwd=0, pwd=0, cwd=0, fwd=8} 

|   |   |   | solfeet>yellowcrust >spreed: pwd {ffwd=1,pwd=10, cwd=2, fwd=4} 

|   |   |   | dtbv>yellowcrust >no: pwd {ffwd=0, pwd=0, cwd=0, fwd=8} 

|   |   |   | undtoes>yellow>spreed>:pwd{ffwd=1,pwd=4, cwd=0, fwd=3} 

|   |   |   |  |bleeding>undtoes>yellowcrust>spreed: 

pwd{ffwd=0,pwd=0,cwd=0,fwd=8} 

|   |   |   |  | yellow>yellowcrust>spreed: pwd{ffwd=0,pwd=0,cwd=0,fwd=8} 

Location = leg 

|   rough> 9058: fwd {ffwd=0, pwd=0, cwd=3, fwd=15} 

| |oval>brown ≤ 9058: fwd {ffwd=8, pwd=0, cwd=17, fwd=0} 

| |flat>pink ≤ 9058: fwd {ffwd=0, pwd=5, cwd=7, fwd=0} 

| |oval>yellow ≤ 9058: fwd {ffwd=0, pwd=0, cwd=7, fwd=0} 

|   |   |leg>yellow>group: fwd {ffwd=0, pwd=4, cwd=5, fwd=0} 

|   |   |oval >brown>no: fwd {ffwd=2, pwd=1, cwd=4, fwd=0} 

|   |   |   | leg>oval>yellow>no: fwd {ffwd=5, pwd=2, cwd=1, fwd=8} 

|   |   |   | leg>flat>brown>group:fwd{ffwd=0,pwd=0, cwd=0, fwd=3} 

|   |   |   | leg>flat>pink>group:fwd{ffwd=5,pwd=2, cwd=0, fwd=3} 

Location = lips: ffwd {ffwd=9, pwd=0, cwd=0, fwd=0} 

|   rough> 9058: fwd {ffwd=0, pwd=0, cwd=3, fwd=15} 

|  |oval>brown ≤ 9058: fwd {ffwd=8, pwd=0, cwd=17, fwd=0} 

|  |flat>pink ≤ 9058: fwd {ffwd=0, pwd=5, cwd=7, fwd=0} 

|  |oval>yellow ≤ 9058: fwd {ffwd=0, pwd=0, cwd=7, fwd=0} 

|   |   |leg>yellow>group: fwd {ffwd=0, pwd=4, cwd=5, fwd=0} 

|   |   |oval >brown>no: fwd {ffwd=2, pwd=1, cwd=4, fwd=0} 

|   |   |   | leg>oval>yellow>no: fwd {ffwd=5, pwd=2, cwd=1, fwd=8} 

|   |   |   | leg>flat>brown>group:fwd{ffwd=0,pwd=0, cwd=0, fwd=3} 

 

Location = neck: ffwd {ffwd=27, pwd=2, cwd=5, fwd=0} 

| itching> 9058: fwd {ffwd=7, pwd=0, cwd=3, fwd=15} 

|   smooth> 9058: fwd {ffwd=7, pwd=0, cwd=3, fwd=15} 

|  |neck>brown ≤ 9058: fwd {ffwd=8, pwd=0, cwd=9, fwd=0} 

|  |neck>yellow ≤ 9058: fwd {ffwd=0, pwd=12, cwd=7, fwd=0} 

|  |neck>pink ≤ 9058: fwd {ffwd=2, pwd=10, cwd=7, fwd=0} 

|   |   |neck>yellow>no: fwd {ffwd=3, pwd=1, cwd=5, fwd=0} 

|   |   |neck >brown>fleshed: fwd {ffwd=2, pwd=0, cwd=4, fwd=0} 

|   |   |   | neck>brown>bleeding>no: ffwd {ffwd=5, pwd=2, cwd=1, fwd=8} 

|   |   |   | neck>pink>itching>fleshed:ffwd{ffwd=5,pwd=1, cwd=2, fwd=3} 

 

4.4 The Mapping Predictive Modeling into Rule Based Reasoning in 

KBS 
 

In this study, a predictive model created by RAPID MINER studio 9.6.0 classifier algorithm is 

used. The algorithm generated 28 rules for the warts diseasenamely, plantar, common, flat and 

filiformwart disease and only one rule for normal behavior. The rules involved 4 

features/attributes from the sample data set. It can bededuced from the rules that if a certain 

incident satisfies one of the 30 rules the decision list provide the corresponding classification 

represented. Among the warts classes, all have precisely the same one rule since the attribute is 

monotonic attribute values dependence classification.  
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In consultation with domain experts in the area of warts and general skin disease specialist, the 

rules are evaluatedto make sure that whether or not they tell us about network behaviors.Based 

on the evaluation,the rules are capable of classifyingonly selected warts type but the alternative 

information of patient behavior selected that the algorithm usedamong 30 features. The experts 

raised, those feature are a very crucial to determine warts type. So that, having them as common 

is contribute a supportive task in decision making for classification.  Hence 

automatic knowledge acquisition and representation task takes into account rules generated from 

RAPID MINER studio 9.6.0 classifierin the integration of data mining induced knowledge with 

knowledge based system.  

Most of the works that have been done before to represent knowledge by rule based reasoning 

were prepared rules in manuals methods from existing data. It is one of the direct and inaccurate 

knowledge representations in specific domain. We have prepared rule based knowledge 

representation by collectingexpert‟s knowledge and universal truth informationabout warts 

diseaseby using primary data collection techniques.  The knowledge gathered was represented in 

the form rules based reasoning. These knowledge representation manual approaches to prepare 

rules with compare to decision tree graphs. The following tables 2addressed rules prepared from 

generated DT and universal truth including expert‟s knowledge. 

Table 4.2 decision tree based rule development process 

Rule # Rules And Class 

1 IFLocation=hand, leg and face; color=brown, yellow and pink-flesh color; 

Shape/Monument= white bumps,rough, thick, tiny black dots; size= 1-

2mmTHEN fwd 

2 IFLocation= leg; Color=brown; Shape/Monument = thick, tiny black dots, round 

top; thickness=shrink, bumps and Size =3mm; Shape/Monument =rough and 

smoothTHEN fwd. 

3 IF Location=face; Color=yellow; Thickness= shrink and shape= round 

Shape/Monumentand size = 3mm; Shape/Monument =bumps and smoothTHEN 

fwd 

4 IF Location= leg; Color=pink-flesh color; Thickness = hard soft; shape= rough, 

flat, thickand Size = 4mm, Shape/Monument =hard bumps and smoothTHENfwd 
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6 IF Location= face; Color=yellow; Thickness = rough, hard soft and  tiny black 

dot; Size = 1-2mmand Shape/Monument = smooth and flattened THEN fwd 

7 IF Location= leg; Color= pink-flesh color;Thickness = soft;Size 1-3mm and 

Shape/Monument = smooth and flattened THEN fwd 

8 IF Location= face; Color= pink-flesh color;Thickness = shrink;Size = 2mmand 

Shape/Monument = smooth and flattened THEN fwd 

9 IF Location= hand, Color= pink-flesh color;Thickness = smooth,soft and Size= 

3mmand Shape/Monument = smooth and flattened THEN fwd 

10 IFLocation= underside toes (undtoes); Color= yellow;Thickness = hard 

soft;Shape/Monument = bleeding vessel (rough and dtbv ); Size= 4mm THEN 

pwd 

11 Location= underside toes (undtoes);Color= yellow over crust 

(yellowcrust);Thickness = soft; Shape/Monument = rough; Size = 3-4mm THEN 

pwd 

12 Location= sole-Feet (solFeet); Color= yellow;Thickness = shrink, soft; 

Shape/Monument = roughSize = 4mm THEN pwd 

13 Location= underside toes (undtoes); Color= yellow over crust 

(yellowcrust);Thickness = hard soft; Shape/Monument = roughand Size = 2mm 

THEN pwd 

14 Location=sole-Feet (solFeet); Color=yellow over crust (yellowcrust);Thickness = 

soft; Size = 2mm; Shape/Monument =  bleeding vessel (rough and dtbv )THEN 

pwd 

15 Location= underside toes (undtoes); Color= yellow;Thickness = hard soft; 

Shape/Monument = rough and Size = 2-3mmTHEN pwd 

16 Location= underside toes (undtoes); Color= yellow;Thickness = soft; Size = 3mm 

and Shape/Monument =  hard bumpsTHEN pwd 

17 IF location=hand; Color= flesh color (fleshcolor);Thickness = hard soft and 

Size= 3mm and shape= thickTHEN cwd 

18 IF location= leg; Color= grain;Shape/Monument = thick;Thickness= circular top 

(circular) and Size = 6mmTHEN cwd 



 

Developing KB classification model for wart disease diagnosis and treatment Page 42 

19 IF location= leg; Color=flesh color (fleshcolor);Shape/Monument = thick and 

rough; Thickness = circular top (circular) and thickness and Size = 6-

7mmTHENcwd 

20 IF location= leg, Color= flesh color (fleshcolor);Shape/Monument dot bleed 

vessels (dtbv); Thickness = circular top (circular) and Thickness; Size = 6-7mm 

THEN cwd 

21 IF location= leg; Color= grain;Shape/Monument =bumps and rough; Thickness = 

bumps; Size = 8mmTHEN cwd 

22 IF location=hand; Color= grain; Shape/Monument = rough; Thickness = bumps; 

Size = 9mmTHEN cwd 

23 IF location= eyelids; Color= pink; Shape/Monument =tiny and white bumps; 

Thickness = hard soft; Size = 9mmTHEN ffwd 

24 IF location=neck; Color=brown, sign and appearance= bleeding and shape= 

smoothTHEN ffwd 

25 IF location=lips; Color=yellow; Shape/Monument =thick; Thickness = soft; Size 

= 5mmTHEN ffwd 

26 IF location= eyelids; Color= brown; Shape/Monument =long thread; Thickness = 

soft; Size = 1mmTHEN ffwd 

27 IF location= neck; Color= yellow; Shape/Monument =long thread; Thickness = 

bumps; Size = 2mmTHEN ffwd 

29 IF location= lips; Color= pink; Shape/Monument = shrink and soft; Thickness = 

shrink; Size = 3mmTHEN ffwd 

30 IF location= eyelids; Color= pink; Shape/Monument =rough; Thickness = hard 

soft; Size = 1mmTHEN ffwd 

 

4.5 Explanation of Information gain measured in classification 
 

The preliminary task must be fulfilled in health center are carefully diagnosis a patient and 

recommend appropriate treatment. The core task concerned in knowledge based system is the 

system that acts as an expert with hidden knowledge without existence of experts. There are 

number of research conducted as such to provide decision in health center for disease diagnosis, 
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identification, classification and treatment. There are different methods and techniques supported 

to represent knowledge and process to provide decision at final. For diagnosis and classify 

disease, exact knowledge must required. The knowledge collected from different experts and 

sources are represented in knowledge base.  

 

In this study, the first considered for classification depends on the attribute value devotion 

among difference classes. Taking into account of the attribute value devotion in classes is very 

important for classification, since we considered on the difference between the attribute 

dependence (Gaudette & Japkowicz, 2009).The devotion of attribute values in different class 

either increases or decreases the classification process. In addition to this, the proposed system 

level the back knowledge developed rules based reasoning for classification in order form. The 

ordering rules depend on number of attribute in input user information to categorize into one of 

the classes. The necessities of ordering the rule are: 1) easy to know the important rules and 

redundant rules, 2)the function in processing to provide decision sequentially cross check user 

input information with the knowledge represented.  

 

However, we mainly considering on classification problems,the Shannon‟s entropy used to 

measure the quantity of information that a classifying or explaining attribute provides about the 

class variable(Ben-david & Tran et al., 2009).In this study, the Shannon entropy used to 

measure uncertainty, todeal with ordinal targets taking into account the value deviations of 

different target classes. The information gain ratio is a centric measure of the matched 

information with knowledge base and artificial intelligence that based on a Decision Trees, 

Bayesian models, Reinforcement, machine learning, Euclidean distance and more(Singer, 

Anuar, & Ben-Gal, 2020).   

Finding the similar users or items is critical in hidden rules and entropy of information measures 

with respect to classification performance.As stated(Anuar, & Ben-Gal, 2020), aShannon‟s 

entropy is a mathematical property that measures the randomness and the uncertainty outcome of 

a random variable.It is the concept of second law of thermodynamics, requires a particular 

direction for time in physics. But, Some researchers used entropy measures for gain information 

about current user information with respect to represented knowledge based systemto ordering 

item in knowledge based system (Lee, 2018; Singer & Ben-gal, 2020). 
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In this study, we used Shannon entropy information gain ratio with decision tree to classification 

of warts disease.In modeled decision tree, entropy supported to tidy the data. In (Martinek, 

2020), informationentropy is supported for orderly classified that belongs to. It quantifies the 

expected value of the information contained in a vector.  The all information is a quantity that 

measures the mutual dependence of the random variables matched with knowledge base to 

classify. The following samples show calculation of the entropy information gain of attribute 

values for classification.  

There are several different equations for entropy. At most, all of them used to calculate the 

random outcomes from distributed items. In this study, we used Shannon entropy general 

equation to specify the probability class of selected items.  

H = -Sum [P (xi) * log2 (P (xi))]               Equ-1 

Here H is entropy, xi represent data tokens, P () is probability, and log2 is log to the base 2 of 

information bits. Some example, the selected attribute about warts disease from sample dataset 

like this: (location, shape, color, and size). The x0 . . . x4 are location, shape, color, thickness and 

size.  

I(x) = P (xi) * log2 (P (xi))Equ-2  

The Shannon entropy equation was calculated to determine los function of unmatched attribute 

values. In reverse, determined an accepted matched attribute values individually by sequentially 

via in formula on equation two. Suppose the values from „color‟ attributes like this: (finger, 

rough, yellow, and 1mm).The x0, x1, x3 and x4 are location, shape, color and size.  Example 

1,let user input information about „locationis fingerexisting in attributes values represented in 

knowledge based system. If the user input information exists, the „location‟ attributes assigned 1 

value out of 14 attributes values assigned from knowledge based system. The interval assigned to 

test attribute predicting > 0.010 for two classes.In reverse to < 0.010 for each attribute predicting 

to all class attributes. Then, the probability of „location‟ attribute calculated to keep checked 

order wait to satisfy other attributes.  The interval <0.010 shows that at least only one attribute 

values matched with patient information. It predict as „other‟ skin disease. 
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In following Example 1, the first get information „Color‟ symptoms of the patient information 

tested is yellow that exists in knowledge based system. The rules applied for classification test, if 

the „Color‟ attributes values yellow are predicting for plantar, common and filiform warts 

disease. To calculate entropy of color variables 1 out of 9 attributes values represented from back 

knowledge base are matched. In the entropy of information gain ratio the high entropy ratio 

implies, there are other class having equivalent probability of the same attribute values.  

 

I (Colors) = P (1/9) * log2 (P (1/9))                                                                  

=- [(0.75) * log2 (0.75)] 

     = - [0.75 * (-0.226)]  

=0.170 

  

 

The following equation compute the second testof information gained entropy ratio of „location‟ 

attribute values are:leg, face and hand exist in knowledge based system. The rules applied for 

test classification, if the location attributes values legand face are predicting for common warts 

disease. To calculate entropy of „location‟ variables 3 out of 12 attributes values from back 

knowledge base system are matched are only.In the entropy of information gain ratio implies, 

those two patient information satisfied the „location‟ attribute values from common warts 

disease.  

I (Location) = P (3/12) * log2 (P (3/12))                                                                                     

=- [(0.17) * log2 (0.17)] 

     = - [0.17 * (-0.15)]  

     = 0.026 
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The following equation compute the entropy ratio of information gained of attribute „Shape‟ 

tested is roughand tiny black dotexist in knowledge based system.The rules applied for test 

classification, if the shape attributes values roughand tiny black dotare predicting for common 

warts disease. To calculate entropy of „shape‟ variables 2 out of 10 attributes are matched. In the 

entropy of information gain ratio implies, those two patient information satisfied the „shape‟ 

attribute values from common warts disease.  

I (Shape) = P (2/10) * log2 (P (2/10))                                                                                     

=- [(0.2) * log2 (0.2)] 

     = - [0.2 * (-0.17)]  

     = 0.034 

The following equation compute the third entropy ratio of information gained for attribute „Size‟ 

tested is 1mm exist in knowledge based system. To apply rules for classification, if the Size‟ 

attributes values 1mmare predicting for common warts disease. To calculate entropy of „Size‟ 

variables 1 out of 10 attributes are matched. In the entropy of information gain ratio the low 

entropy ratio implies, there is no other class having equivalent probability of the same attribute 

values.  

I (Size‟) = P (1/10) * log2 (P (1/10))               

=- [(0.1) * log2 (0.1)] 

     = - [0.1 * (-0.012)]  

     = 0.012 

The based concept behind of Shannon entropy is to estimate the average minimum number of 

information bits needed todetermine as it is classified by system(Matrix _ James D, n.d. 

Shannon entropy calculator — Real example). In the James examples, the Shannon entropy for 

information gain ratio calculated as represented in Equ-1 for total entropy matrices. In the case of 

determine total interval for these above equation, the general entropy calculation used as 

following.  = 
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H = -Sum [P (xi) * log2 (P (xi))] 

H = - (I (Shape) + I (Location) + I (Color) +I (Size))))) 

         H = 0.170 + 0.26 + 0.034 + 0.012 

         H = 0.48 

The variable H is the total entropy measurement that implies, the patient information gainedas it 

is a wart disease not other skin disease and to the minimum half (0.48) of the attributes satisfied. 

So that it must be one of the warts types. Itstypes checked each attributes and determine final 

class based on the average of all attributes tested with decision list. 

 

The general concept behind entropy measures and identification of classes depend on the patient 

information submitted by user interface (UI). This information collected into system by using the 

interface as shown on figure 4.3. To calculate entropy of all attributes values selected for each 

question used as its existence in knowledge base system and test its interval of dependence. The 

classes identified while the entropy measures for estimation the attribute values dependence are 

calculating. While the informationgainsentropy for each attribute values estimated to identify its 

dependence, the attributes ongoingfor pointing its target classes. Finally, the whole attributes 

determined the quantity of attributes depend upon and its specific classes.  

4.6 Results and Discussion of Proposed Methodology 
 

The work was implemented on i5 processor with 2.20 GHz speed, 6 GB RAM and software used 

Rapid Miner Visual Studio9.6.0 to model decision tree with MS Excel (dataset), 

XMLbaseusedfor representRule based reasoning for Knowledge base, Edraw-max control panel 

design modeland application comprehensive platform to accommodate overall architecture and 

Python 3.7 with different packageversion provided central point of control to manage various 

services such as build user interface, collect symptoms/sign and inference from knowledge base 

application execution. 
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Figure 4.2 first page of the proposed user interface (UI) 

The above figure depicts user interface (UI) for collecting symptoms/sing of patient to test and 

provide decision consisting values of four more determinant common Attributes represented like 

this: Location of symptoms/sing warts disease appeared, the colors of symptoms/sing, 

Monument/shape of lesion looks like andsize of lesion occupied on the body parts of skin or 

numbers of lesion on different collected and feed into system to inference for providing decision. 
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Figure 4.3 the processed patient information classified into plantar warts 
 

As shown fromFigure 4.3, the Patients Information Data collection form; each form is 

individualized for a particular patient. The collection of user information arranged as represented 

information above.  To collect user information into knowledge represented, the responses for 

the question raised are through check button selected. As collected patient information shown on 

above figure, for raised question the check button selected collected and after processed at the 

back side hidden rule based knowledge represented provide decision and display results. In 

diagnosis process of patient information the single attribute values was selected and test to 

provide decision. As Example, the warts disease symptoms/sign appeared on skin located on 

everywhere. But, they have some specific appearance of location, color and size. As may seen 

above, the responses answered for the questionswhere: location = elbow, monument/shape = 

rough, colors = yellow, thickens = bump and lesion-size = 8mm. After selected patient 

information as like this, the back side knowledge processed it and displayed result.  
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Figure 4.4 the processed multiple user patient information classified into Common warts 

As representedFigure 4.5,the patient Information Data collection; each form is individualized for 

a particular.  The collected user information into knowledge base represented, the responses for 

the question raised are through check button selected. If diagnosis process of user information of 

one attribute may have more than one value, selecting both attribute values and test for provide 

decision. As Example, the warts disease symptoms/sign appeared on skin located on everywhere. 

But, they have specific appearance location, color and size. The „location‟ attributes values for 

common warts may more than one value. Since, it is appeared by distributed on body parts. The 

following figure shows, the common warts disease appeared on face, hand and lip. In such like 

diagnosis process the sequence of response for question raised take into account for 

determination. If the first response is more than one, the decision waits the second response to 

narrowing for final decision. Then, after collect all information by depending on all information 

of responded to question had tested and provide decision.  
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Figure 4.5 the selected attributes determine as common warts 

As shown on figure X, the system collected information that decided from patient information to 

provide decision of knowledge based system. In this process, the selected attributes used to 

determine decision for the current case types. In the process of time the response selected for the 

question raised depending on the cases of patient and submits using „diagnosis‟ button, the case 

type identified. The hidden knowledge behind for determined are the patient information 

collected by selecting response of question from the form of systems. Those attributes are case 

type determinant. During clicking the „determinant‟ buttons those attributes selected and provide 

decision are displayed. 
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Figure 4.6 Error result for unselected patient information 
 

As seen from figure 4.7, the question to decide for respond patientinformation must selectfrom 

the interface to testand provide decision from knowledge based system. As seen from the figure, 

the answer for the first question didn‟t selected. Since the developed knowledge based system 

provide decision depending on the response five questions, the response must be decided for all 

of them. 

4.7 System Evaluation 
To assure the developed model meets the requirement it is developed for both system 

performance testing and user acceptance testing are performed. 

4.7.1 System Performance Testing 
The performance of the proposed system is evaluated by preparing test cases based on the data 

collected in dataset.The test data include the classified data by an expert‟s domain from hospital 

and attribute dependent real world classification. The universal truth attribute dependence 
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classification is the second supportive classification next to domain expert‟s knowledge. So, the 

test case performed on the base of these two data.  

Considering the factor for basically classify, we used only 5 attributes in the model because of 

they are very common independently and major for differentiate to classify. Based on these 

selected attributes and their respective values, the domain experts classified instances data. These 

instance data test with hidden rule based knowledge represented in knowledge based library with 

different extraction and classification process model. It tests the extracted knowledge exact, 

represented properly in classification and the outputs are compared with experts.  

We used confusion matrixes in two ways for test performance.  

1. Compare the developed kbs evaluation measure the Shannon entropy of weight 

information gain ratio with domain experts.  

2. Test system performance with test case in developed model.  

The shown in the followingtable,the confusion matrix to classifysystem model Vs experts‟ 

suggestion about the type ofwarts disease. 

Table 4.3 confusion matrices for evaluation of proposed system 

Domain experts 

feedback  

Performance of KBS model tested  

 Disease type  Plantar Common Flat Filiform Total 

 Plantar 7 2 0 0 9 

 Common 1 9 1 0 11 

 Flat 0 0 5 0 5 

 Filiform 0 0 0 5 4 

 Total  8 11 6 5 30 

 

The above confusion matrices are test case evaluation combined warts disease and the wart 

disease domain experts‟ suggestion.  The tables above shows evaluation result of warts disease 

data with test data versus data in the knowledge base.   

Some explanations of tested process are the entries under column plantar tested 7 out of 8 

instance correctly classified. The entries under column common also classified correctly as 9 out 

of 11 instances. Both flat and filiform columns are tested out of 6 and 7 respectively and 5 for 
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both columns are satisfied classified classification appropriately.  The uncorrected tested values 

are not full selected values required for test. They provide a result not as expert concluded are 

not correctly matched.    

 

The system classify correctly 26 entry instance from total of 30‟s to their normal classes. This 

means 86.67% of classification accuracy. This is not enough alone for measure system 

performance since it is measure overall system measure representation. Recall is the proportion 

of real classified cases that are correctlypredicted to appropriate classes. Precision denotes the 

proportion of predicted classified cases which are correctlyreal classes(Powers, 2020). 

Table 4.4 the performance evaluation of Precision and Recall 

Precision  Recall  Warts Class 

0.89  0.87  Plantar 

0.83  1  Common  

1  0.87  Flat 

0.8  0.85  Filiform 

Average  0.90  0.86 

 

The system has registered its highest 100% Recall for Common, and 87% for 

Plantar and Flat wart, and 85% for Filiformattacks. The system has 89% Precision for Plantar, 

83% for Common and80% for Filiform. As compared to Precision (90%), the system has 

performed well in its Recall(91%) for classifiedwarts disease class accurately. 

4.7.2 User Acceptance Testing 

The aim of undertaking user acceptance to test to make sure how well the warts disease 

classification developed kbs isperforming on the users of health workers to make sure that the 

system is accepted and usable. 

Six domain experts are selected from threeFelege Hiwot general hospitals, one from Gambi 

general hospital and twofrom Xibaba Ghion Referral hospitals and in Bahir Dar city to test the 

system by responding a series of questions.  During the testing process gathered as for patient 

information by interviewing experts and decide classes of warts disease.  Then, the information 

being used is supported for testing system by acting as an expert. The evaluator assessed kbs 

model using the following standards(Hiluf & Assefa, 2015).  
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 Simplicity for usability and interactwith the system. 

 Is the system efficient in time? 

 Attractiveness of the system. 

 Efficiency in time. 

 The accuracy of the system in reaching a decision to classify the types of warts disease.  

 The ability of the system to make right conclusion and recommendation. 

 Importance of the KBS in the domain area.  

There is different type‟s user acceptances testing with different evaluation criteria‟s used by 

many researchers (msrt itself,). However, for testing this study we used the evaluation criteria‟s 

suggested by (7, 13) has been usedas Excellent = 5, Very Good =4, Good =3, Fair =2 and Poor 

=1. 

Table 4.5 user acceptance evaluation form 

No  Criteria of evaluation Poor Fair Good 
Very 

Good 
Excellent Average 

1  
Simplicity to use and interact with the 

system   
0  1 1 3 .5 4.9 

2  Attractiveness of the system  0  0  2 2 1  3.6 

3  Efficiency in time  0  0  3 0  2 5 

4  

The accuracy of the system in 

reaching a decision to identifythe 

types of warts disease 

0  1 1 2 2 4.6 

5  
The ability of the system to make 

right conclusions andrecommendation 
0  0  1  2  2  4.2 

6  
Importance of the KBS in the domain 

area  
0  0  0  2  3  4.6 

  
Total Average  4.4 

 

 

Most of evaluator responded Good, Very Good and Excellent for question criteria‟s on No 1& 2 

of attractiveness of system and simplicity use and interaction of system. As seen from 

implantation result the system interface is not challenge to use and attractive systems developed 
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in python. For all question rose as criteria‟s to evaluate system experts replied under quality 

space provided. The Most in average of user respondent was Good and excellent.  

 

Among the evaluator, 100% replied excellent, 80% replied very good, 60% replied good and 

40% replied fair. Finally, according to the evaluation filled by domain experts‟, the rule base 

knowledge system has registered 4.4 out of 5 (93.5%), which is taken to very good achievement. 

In general, the significance of classification model in it has achieved an encouraging result. 

Domain experts assign a lower value compared to others is the performance of some required 

function. One interesting feedback provided by the domain experts is adding explanation 

facilities are in the system is very important. According to the domain experts, explanation 

facility is important in making decision of the retrieved solution.  
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5. CHAPTER FIVE: CONCLUSION AND RECOMMENDATION 

5.1 Conclusion 
 

The growth of new technology increases the finding of solving problems in society to simplify 

and incapable through a multidirectional ways.  As number of people attacked by warts increase, 

the identification and classification problems is a challenge that have been solved in this study 

for some parts. There are different ways of detecting and select treatment methodof warts disease 

with expert system. The classification is the very important task that limits different problems in 

domain of health. The data mining techniques are used first and the weighting information gain 

with Shannon entropy measured formatched information.  

 

This paper proposed a method for similarity computation for classification of warts disease. The 

proposed method incorporates the information entropy of items into the weighted information 

gain ratio(WIGR) measures. It overcomes some problems exploiting weights in that it reflects 

the global rating behavior of all users and counting the information gain Shannon entropy 

measures at each of testing patient information inserted into system.  The Performance of the 

proposed measure is investigated using the datasets to prove that it significantly enhances 

performance of the traditional similarity measures in terms of prediction and recommendation 

quality. As for future research, we plan to consider other traditional similarity measures to apply 

our scheme and make more thorough experiments with different algorithm to examine its 

performance in comparison with various previous methods. 

5.2 Recommendations 

In future, based on the results of this study, it is possible to provide extensions or modifications 

to achieve further increased performance. 

  The following recommendations made: -A kbs that accept query, send the query to 

knowledge base system with different approach,compare matches result and select the 

most relevant solution is also another research issuethat needs further investigation. 

 The combined reasoning system with other algorithmslike machine learning algorithms 

can be extended as identification and classification system for enhance the performance 

of the system. 
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 An incremental learning system for the conditional change testing is open task for 

feature.  

 Building local dataset for modeling and testing Using highly recommended. 

 Automatic based rule based modeling and using different techniques for measures of 

matching information to classify exactly as intelligence, soft computing and other 

clusteringalgorithms.  

The developed model was only for solving the classification problems on the base of expert‟s 

suggestion and universal truth. Since expert‟s knowledge used to save life from death, it is very 

important to have various experts‟ knowledge from different areas and different experts. As we 

have seen it as various behaviors of warts disease based on environmental condition for its cases 

to expansion. It also has depending on different condition for los by itself and reappears again.  

In order that, the common warts disease case detection and classification for providing treatment 

is very important. The different level infection of warts disease like: mild, moderate and sever. 

As per patient attacked by warts disease, the identification of its infection level is very important 

to recommend appropriate treatment before it changed into very serious problems.  
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APPENDICES 
 

Appendix1: Back-end rulerepresentation of XML format for decision determination of warts 

disease classification. 

<?xml version="1.0"?> 

<recipes> 

<recipe> 

<title>COMMON warts</title> 

<ingredients> 

<ingredient quantity="1" ut="cl" fd="white rum">leg</ingredient> 

<ingredient quantity="1" ut="cl" fd="white rum">yellow</ingredient> 

<ingredient quantity="2" ut="cl" fd="syrup">rough</ingredient> 

<ingredient quantity="3" ut="" fd="lime">thick</ingredient> 

 <ingredient quantity="4" ut="" fd="lime">1-mm</ingredient> 

</ingredients> 

<preparation> 

<step>COMMON WART </step> 

<step>The appropriate treatment method will selected for to provide treatment!}}</step> 

</preparation> 

</recipe> 

<recipe> 

<title>PLANTAR</title> 

<ingredients> 

<ingredient quantity="1" ut="l" fd="Lemonade">Face</ingredient> 
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<ingredient quantity="1" ut="l" fd="Lemonade">White bumps</ingredient> 

<ingredient quantity="35" ut="cl" fd="Blue curacao">rounded top</ingredient> 

<ingredient quantity="35" ut="l" fd="passion fruit syrup">soft</ingredient> 

<ingredient quantity="20" ut="cl" fd="lemon juice">5-mm</ingredient> 

</ingredients> 

<preparation> 

<step>PLANTAR WART</step> 

<step>The appropriate treatment method will selected for to provide treatment!}}</step> 

</preparation> 

</recipe> 

<recipe> 

<title>FILIFORM</title> 

<ingredients> 

<ingredient quantity="1" ut="l" fd="Lemonade">lip</ingredient> 

<ingredient quantity="1" ut="l" fd="Lemonade">rounded </ingredient> 

<ingredient quantity="35" ut="cl" fd="Blue curacao">brown</ingredient> 

<ingredient quantity="35" ut="l" fd="passion fruit syrup">hard soft</ingredient> 

<ingredient quantity="20" ut="cl" fd="lemon juice">1-mm</ingredient> 

</ingredients> 

<preparation> 

<step>FILIFORM WART</step> 

<step>The appropriate treatment method will selected for to provide treatment!}}</step> 

</preparation> 

</recipe> 

<recipe> 

<title>FLAT</title> 

<ingredients> 

<ingredient quantity="1" ut="l" fd="Lemonade">smooth</ingredient> 

<ingredient quantity="1" ut="l" fd="Lemonade">rounded </ingredient> 
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<ingredient quantity="35" ut="cl" fd="Blue curacao">brownn</ingredient> 

<ingredient quantity="35" ut="l" fd="passion fruit syrup">hard soft</ingredient> 

<ingredient quantity="20" ut="cl" fd="lemon juice">2-mm</ingredient> 

</ingredients> 

<preparation> 

<step>FLAT WART</step> 

<step>The appropriate treatment method will selected for to provide treatment!}}</step> 

</preparation> 

</recipe> 

 

Appendix2: Sample code for modeling of decision determination for classification of 

warts disease 

from tkinter import * 

import tkinter.messagebox as mb 

import tkinter as tk 

from tkinter import ttk 

import os  

import random 

import tkinter.messagebox 

from PIL import Image 

import sqlite3 

import mysql.connector 

from mysql.connector import Error 

class Page(tk.Frame): 

def __init__(self, *args, **kwargs): 

        tk.Frame.__init__(self, *args, **kwargs) 

    def show(self): 

self.lift() 
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class Page1(Page): 

def __init__(self, *args, **kwargs): 

        Page.__init__(self, *args, **kwargs) 

        #repeat=none 

        all_data=['Hand','face','elbow','knee','rough','pink','hite bumps','fleshed 

color',1,2,3,4,5,6,7,8,9,10,'Hand','Face','Elbow','Leg','Knee','martini','disease','SoleFeet', 

                  'disease','Hand','Face','Leg','disease','disease','ice cream'] 

        list_te=['Hand','face','elbow','knee','rough','pink','hite bumps','fleshed color',1, 

             2,3,4,5,6,7,8,9,10] 

        list_cwd=['The looks like hard','look like hard','raised lumps with rough surfaces','white 

bumps','rough','hand','face','elbow','knees ','thick','fingers','grainy', 'rounded top', 

          'skin colored','pink',1,2,3,4,5,6,7,8,9,10] 

        list_pwd=['hard','rough','dry','flaky','eyelid','lip','side of the toes','black pinpoints in the 

center', 

          'bleed','tiny black dots',1] 

        list_fwd=['smooth','flattened ','face','ower legs','arms ','pink','brownish','slightly 

yellow','Beard area','Backs of hands','Arms', 

          'skin-colored','shins',1,2,3,4,5] 

        list_ffwd=['mouth','nose','neck','chin','tiny flap','skin colored','like thin','long threads', 

           'eyelid','lips',1,2,3] 

        list_others=['lesion','skin','different'] 

        var0 = IntVar() 

        var1 = IntVar() 

        var2 = IntVar() 

        var3 = IntVar() 

        var4 = IntVar() 

        var5 = IntVar() 

        var6 = IntVar() 

        var7 = IntVar() 
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        var8 = IntVar() 

        var9 = IntVar() 

        var10 = IntVar() 

        var11 = IntVar() 

        var12 = IntVar() 

        var13 = IntVar() 

class Checkbar(Frame): 

def __init__(self, parent=None, picks=[], side=LEFT, anchor=W): 

        Frame.__init__(self, parent) 

        self.vars = [] 

        for pick in picks: 

var = IntVar() 

chk = Checkbutton(self, text=pick, variable=var) 

chk.pack(side=side, anchor=anchor, expand=YES) 

self.vars.append(var) 

    def state(self): 

return map((lambda var: var.get()), self.vars)         

        ''' label = tk.Label(root,font= ('arial',12,'bold'), text="1. Where the Symptoms of lesion 

apperead ?") 

label.pack(side = TOP)         

        self.vars = [] 

        for pick in picks: 

var = IntVar() 

chk = Checkbutton(self, text=pick, variable=var) 

chk.pack(side=side, anchor=anchor, expand=YES) 

self.vars.append(var) 

        Button1 = tk.Checkbutton(root, text = "Finger",  variable = var0, onvalue = 1, offvalue = 0, 

height = 2,  width = 10)  
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        Button2 = tk.Checkbutton(root, text = "Toe", variable = var1, onvalue = 1, offvalue = 0, 

height = 2,  width = 10) 

        Button3 = Checkbutton(root, text = "Face", variable = var2, onvalue = 1, offvalue = 0, 

height = 2,  width = 10) 

        Button4 = tk.Checkbutton(root, text = "Elbow",variable = var3, onvalue = 1, offvalue = 0, 

height = 2,  width = 10) 

        #Button1.pack(), Button2.pack(), Button3.pack(), Button4.pack()    

        label1 = tk.Label(root,font= ('arial',12,'bold'), text="2. Where the Monument/shape of lesion 

apperead ?") 

        #label1.pack() 

        Button4 = tk.Checkbutton(text = "Rough",variable = var4, onvalue = 1, offvalue = 0, height 

= 2,  width = 10) 

        #Button4.pack(side='top') 

        Button5 = tk.Checkbutton(root, text = "Hole", variable = var5, onvalue = 1, offvalue = 0, 

height = 2,  width = 10) 

        #Button5.pack(side='top') 

        Button6 = tk.Checkbutton(root, text = "Smooth", variable = var6, onvalue = 1, offvalue = 0, 

height = 2,  width = 10) 

        #Button6.pack(side='top') 

        Button7 = tk.Checkbutton(root, text = "Thread/Single Line", variable = var7, onvalue = 1, 

offvalue = 0, height = 2,  width = 10) 

        #Button7.pack(side='top')     

label = tk.Label(root,font= ('arial',12,'bold'), text="3. What is the thickenes of lesion apperead ?") 

label.pack() 

        Button1 = Checkbutton(root,text = "Thick",   

variable = var8, onvalue = 1, offvalue = 0, height = 2,  width = 10)  

        Button1.pack() 

        Button2 = Checkbutton(root, text = "Pump",  

variable = var9, onvalue = 1, offvalue = 0, height = 2,  width = 10)  

        Button2.pack() 

        Button3 = Checkbutton(root, text = "clallus",   
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variable = var10, onvalue = 1, offvalue = 0, height = 2,  width = 10)  

        Button3.pack(side="top", fill="both") 

 

label = tk.Label(root,font= ('arial',12,'bold'), text="3. What is the length=size of lesion apperead 

?") 

label.pack() 

        Button1a = Checkbutton(root,text = "0",   

variable = var9, onvalue = 1, offvalue = 0, height = 2,  width = 10)  

        Button1a.pack() 

        Button2b = Checkbutton(root, text = "1-3",  

variable = var10, onvalue = 1, offvalue = 0, height = 2,  width = 10)  

        Button2b.pack() 

        Button3c = Checkbutton(root, text = "1-5",   

variable = var11, onvalue = 1, offvalue = 0, height = 2,  width = 10)  

        Button3c.pack(side="top", fill="both") 

        Button3d = Checkbutton(root, text = "1-10",   

variable = var12, onvalue = 1, offvalue = 0, height = 2,  width = 10)  

        Button3d.pack(side="top", fill="both")''' 

        #check5 = Checkbutton(self,text = "Knee:",font= ('arial',10,'bold'),variable=var0) 

        #check5.grid(row=1,column=3) 

class Page2(Page): 

def __init__(self, *args, **kwargs): 

        Page.__init__(self, *args, **kwargs) 

label = tk.Label(self, text="=>>This patient have - COMMON WART diseases", font= 

('arial',13,'bold'),fg ="green") 

        #label = tk.Label(self, font= ('arial',12,'bold'),fg ="red",text="=>>These patient attribute are 

not Determine patients disease. It may OTHER skin disease") 

label.pack(side="top", fill="both", expand=True) 
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class Page3(Page): 

def __init__(self, *args, **kwargs): 

        Page.__init__(self, *args, **kwargs) 

label = tk.Label(self,font= ('arial',12,'bold'), text="The most detailed of detarminant as Flat wart 

are:") 

labell = tk.Label(self, text="Finger") 

labelk = tk.Label(self, text="Rough") 

labelj = tk.Label(self, text="Thick") 

labelh = tk.Label(self, text="1-3") 

label.pack(side="left", fill="both", expand=True) 

labell.pack(side="left", fill="both", expand=True) 

labelk.pack(side="left", fill="both", expand=True) 

labelj.pack(side="left", fill="both", expand=True) 

labelh.pack(side="left", fill="both", expand=True) 

 

def __init__(self, *args, **kwargs): 

        Page.__init__(self, *args, **kwargs) 

labelo = tk.Label(self,font= ('arial',12,'bold'), text="The most detailed of detarminant as plantar 

wart are:") 

labelaa = tk.Label(self, text="Hand") 

labelkk = tk.Label(self, text="Rough") 

labeljj = tk.Label(self, text="Bump") 

labelhh = tk.Label(self, text="1-5") 

labelo.pack(side="left", fill="both", expand=True) 

labelaa.pack(side="left", fill="both", expand=True) 

labelkk.pack(side="left", fill="both", expand=True) 

labeljj.pack(side="left", fill="both", expand=True) 

labelhh.pack(side="left", fill="both", expand=True) 
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def __init__(self, *args, **kwargs): 

        Page.__init__(self, *args, **kwargs) 

labelo = tk.Label(self,font= ('arial',12,'bold'), text="The most detailed of detarminant as 

Common wart are:") 

labelaa = tk.Label(self, text="Hand") 

labelkk = tk.Label(self, text="Rough") 

labeljj = tk.Label(self, text="Bump") 

labelhh = tk.Label(self, text="1-5") 

labelo.pack(side="left", fill="both", expand=True) 

labelaa.pack(side="left", fill="both", expand=True) 

labelkk.pack(side="left", fill="both", expand=True) 

labeljj.pack(side="left", fill="both", expand=True) 

labelhh.pack(side="left", fill="both", expand=True) 

#Back end processing data 

#====================================================================

=========================== 

# RULE BASED Implementation 

#====================================================================

========================== 

 

def xmlParse(): 

    a=etree.parse("ccktdata.xml") 

    b=a.getroot() 

    d=[] 

    for i in range(len(b)): 

recipe=[] 

recipe.append(b[i][0].text) 

        for c in b[i][1]: 
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if c.attrib["warts"] is not None: 

if c.attrib["warts"] in list_alchohol: 

                    a='cwd:'+c.attrib["warts"] 

recipe.append(a) 

                    continue 

if c.attrib["warts"] in list_fruits: 

                    a='pwd:'+c.attrib["warts"] 

recipe.append(a) 

                    continue 

if c.attrib["warts"] in list_veggies: 

                    a='fwd:'+c.attrib["warts"] 

recipe.append(a) 

                    continue 

if c.attrib["ffwd"] in list_liqueur: 

                    a='other:'+c.attrib["warts"] 

recipe.append(a) 

                    continue 

    d.append(recipe) 

    #Writing the parsed ingredients of the recipe into a file 

    f = open("detail","w") 

    for receipes in d: 

print>> f,(',').join(receipes) 

f.close() 

def getSimilarityScore(): 

def fileRead(filepath,var): 

                f=open(filepath) 

globals()[var]=f.readlines() 
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f.close() 

                fileRead("COMMON",'COMMON') 

                fileRead("PLANTAR",'PLANTAR') 

fileRead("FLAT ",'FLAT') 

                fileRead("FILIFORM",'FILIFORM') 

                fileRead("others",'others') 

                fileRead("input.txt",'input') 

                d=[] 

# Print top 3 matching cases 

if os.path.exists("output.txt"): 

    f=open("output.txt","w") 

    '''for a in e[0:3]: 

        ac="" 

        #if a[2]==0: 

        ac="Nil"  

        # elif a[2] > 0 and a[2] <3: 

        ac="Unattached" 

    else: 

                ac="Attached" 

f.write(a[0]+","+str(a[1])+"% ,"+ac) 

f.write("\n") 

f.close()''' 

res = [] 

#for resi in ls.split() 

for option in range(len(res)): 

    if option in list_cwd: 

print('>>','The Patient has OTHERS skin disease') 
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print('>>Treatment','Then libratory test needs to be ordered Biopsy test, Acetic White test or 

other lib.') 

print('>>','The The Patient has COMMON WART disease') 

print('>>Treatment','There are all attributes that used to determine the result of with maximum 

featured determine provided.')         

    elif option in list_pwd:  

print('>>','The The Patient has PLNATAR WART disease') 

print('>>Treatment','There are all attributes that used to determine the result of with maximum 

featured determine provided.')       

    elif option in list_fwd:  

print('>>','The The Patient has FLAT WART disease') 

print('>>Treatment','There are all attributes that used to determine the result of with maximum 

featured determine provided.') 

    elif option in list_ffwd:  

print('>>','The The Patient has FILIFORM WART disease') 

print('>>Treatment','There are all attributes that used to determine the result of with maximum 

featured determine provided.') 

    else: 

print('>>','The The Patient has PLANTAR WART disease') 

print('>>Treatment','There are all attributes that used to determine the result of with maximum 

featured determine provided.') 

#Back end processing data 

 

class kbsbase: 

    def conn(self): 

db = mysql.connect(host = "localhost",user = "root",passwd = "root",database = "kbs") 

cursor = db.cursor() 

        ## defining the Query 

        query = "SELECT * FROM cwd" 

        #getting records from the table 
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cursor.execute(query) 

records = cursor.fetchall() 

        ## Showing the data 

        for record in records: 

            #print(RightBodyFrame, record) 

            con = sqlite3.connect("database", "kbs.db") 

cur = con.cursor() 

            NewCasesCreate = "create table if not exists NewCase(cssId text primary key,\ locLesion 

text, lesionShape text,lesionColor text, behavior text,size integer, numberOfLesion integer)" 

cur.execute(NewCasesCreate) 

con.commit() 

con.close() 

Print(" The store new cases are successfully finished\n") 

           # Insert the new cheched case in new cases 

def insert(self, cssId,locLesion,lesionShape,lesionColor,behavior,size,numberOfLesion): 

        con = sqlite3.connect("kbs.db") 

cur = con.cursor() 

insertnc = "insert into NewCase values(?,?,?,?,?,?,?)" 

        #cur.execute(insertnc, (self, csid,loclesion,lesionshape,lesioncolor,behavior,size,numbe 

rOfLesion)) 

con.commit() 

con.close() 

Print(" The store new cases method are successfully finished\n") 

    def show(self): 

        check = "select * from NewCase" 

cur.execute(check) 

rows = cur.fetchall() 

con.close() 
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        return rows 

class MainView(tk.Frame): 

def __init__(self, *args, **kwargs): 

        tk.Frame.__init__(self, *args, **kwargs) 

def check(): 

root = Tk() 

label = tk.Label(root,font= ('arial',12,'bold'), text="1. Where the Symptoms of lesion apperead 

?") 

label.pack(side = TOP) 

            chk1 = Chechbar(root, ['Finger', ]) 

            all_data=['Hand','face','elbow','knee','rough','pink','Hole','hite bumps','fleshed 

color',1,2,3,4,5,6,7,8,9,10,'Hand','Face','Elbow','Leg','Knee','martini','disease','SoleFeet', 

                  'disease','Hand','Face','Leg','disease','disease','ice 

cream','Hand','face','elbow','knee','rough','pink','hite bumps','fleshed color', 

                     'smooth','flattened ','face','ower legs','arms ','pink','brownish','slightly yellow','Beard 

area','Backs of hands','Arms', 

          'skin-colored','shins','rough','dry','flaky','eyelid','lip','side of the toes','black pinpoints in the 

center', 

          'bleed','tiny black dots'] 

            var0 = IntVar() 

            var4 = IntVar() 

            var8 = IntVar() 

            var12 = IntVar() 

            chk1 = 'Hand' 

            chk2 = 'pink' 

            chk3 = 'Face' 

            chk4 = 'Leg' 

            for Hand in all_data1: 

if var0.get() == chk1: 

messagebox.showinfo("=>>These patient attribute are not Determine patients disease. It may 
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OTHER skin disease") 

            for Face in all_data1: 

if var4.get() == chk3: 

messagebox.showinfo("=>>These patient attribute are not Determine patients disease. It may 

OTHER skin disease") 

            for pink in all_data1: 

if var8.get() == chk2: 

messagebox.showinfo("=>>These patient attribute are not Determine patients disease. It may 

OTHER skin disease") 

            for Hole in all_data1: 

if var10.get() == chk2: 

messagebox.showinfo("=>>These patient attribute are not Determine patients disease. It may 

OTHER skin disease") 

                else: 

                    pass 

label = tk.Label(root,font= ('arial',14,'bold'), text="1. Where the Symptoms of lesion location 

apperead on patient?") 

label.pack(side=TOP,  fill=X) 

        lng = Checkbar(root, ['Knee', 'Face', 'Elbow', 'Hand', 'lip', 'Neck', 'eyelid']) 

        lnga = Checkbar(root, ['Nose', 'Chain', 'lower leg', 'soles of feet','Mounth' ]) 

        label1 = tk.Label(root,font= ('Arial',14,'bold'), text="2. What are the monument/shape of 

lesion a apperead on patient look?") 

        tgl = Checkbar(root, ['white bumps','rough','thick','rounded tops','hard bumps']) 

tgll = Checkbar(root, ['long thread','thin','yellow-flattend','tiny black dots'])    

        label12 = tk.Label(root,font= ('Arial',14,'bold'), text="3. What are the colors of the lesion 

apperead on a patient look?") 

        tggl = Checkbar(root, ['skin colored','pink','grain','yellow','brown']) 

tggll = Checkbar(root, ['brownish','slightly yellow','slightly yellow','tiny dots'])       

labeltck =tk.Label(root,font= ('Arial',14,'bold'), text="4. What are the thickenes of the lesion 

apperead on patient loocks?") 

        tggl1 = Checkbar(root, ['bump','shrink','soft','hard soft']) 
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        tggll11 = Checkbar(root, ['smooth','tracked smooth','slightly hard']) 

labelsz =tk.Label(root,font= ('Arial',14,'bold'), text="5. What are the occupied size of the lesion 

apperead on patient loocks?") 

tgsz = Checkbar(root, ['1','2','3','4','5']) 

        tggsz = Checkbar(root, ['6','7','8','9','10']) 

lng.pack(side=TOP,  fill=X) 

lnga.pack(side=TOP,  fill=X) 

label1.pack(side=TOP,  fill=X) 

tgl.pack(side=TOP,  fill=X) 

tgll.pack(side=TOP,  fill=X) 

label12.pack(side=TOP,  fill=X) 

tggl.pack(side=TOP,  fill=X) 

tggll.pack(side=TOP,  fill=X) 

labeltck.pack(side=TOP,  fill=X) 

tggl1.pack(side=TOP,  fill=X) 

tggl1.pack(side=TOP,  fill=X) 

labelsz.pack(side=TOP,  fill=X) 

tgsz.pack(side=TOP,  fill=X) 

tggsz.pack(side=TOP,  fill=X) 

labelsz.config(relief=GROOVE, bd=2,) 

tgsz.config(relief=GROOVE, bd=2,) 

tggsz.config(relief=GROOVE, bd=2,) 

        label12.config(relief=GROOVE, bd=2,) 

tggl.config(relief=GROOVE, bd=2,) 

tggll.config(relief=GROOVE, bd=2,) 

labeltck.config(relief=GROOVE, bd=2,) 

        tggl1.config(relief=GROOVE, bd=2,) 

        tggl1.config(relief=GROOVE, bd=2,) 
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lng.config(relief=GROOVE, bd=2,) 

lnga.config(relief=GROOVE, bd=2,) 

tgl.config(relief=GROOVE, bd=2) 

tgll.config(relief=GROOVE, bd=2,) 

        p1 = Page1(self) 

        p2 = Page2(self) 

        p3 = Page3(self) 

buttonframe = tk.Frame(self) 

container = tk.Frame(self) 

buttonframe.pack(side="top", fill="x", expand=False) 

container.pack(side="top", fill="both", expand=True) 

p1.place(in_=container, x=10, y=0, relwidth=1, relheight=1) 

p2.place(in_=container, x=10, y=0, relwidth=1, relheight=1) 

p3.place(in_=container, x=10, y=0, relwidth=1, relheight=1) 

        b1 = tk.Button(buttonframe, font= ('arial',12,'bold'),text="Diagnosis ", 

command=p2.lift,height = 1, width =12,bd=5,fg='white',bg='slate blue') 

        b2 = tk.Button(buttonframe, font= ('arial',12,'bold'),text="->>determinant... ", 

command=p3.lift,height = 1, width =12,bd=5,fg='white',bg='slate blue') 

        b3 = tk.Button(buttonframe, font= ('arial',12,'bold'),text="Exit", command=p1.lift,height = 

1, width =12,bd=5,fg='white',bg='slate blue') 

b1.pack(side="left", fill="x") 

b2.pack(side="left", fill="x") 

b3.pack(side="left", fill="x") 

p1.show() 

if __name__ == "__main__": 

root = tk.Tk() 

    main = MainView(root) 

root.title("WART DISEASE CLASSIFICATION-KBS") 
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main.pack(side="top", fill="both", expand=True) 

    root.wm_geometry("800x650") 

root.mainloop() 

 

Appendix2: sample error for mismatched decision determination for classification of warts 

disease 

class MainView(tk.Frame): 

def __init__(self, *args, **kwargs): 

        tk.Frame.__init__(self, *args, **kwargs) 

def check(): 

root = Tk() 

label = tk.Label(root,font= ('arial',12,'bold'), text="1. Where the Symptoms of lesion apperead 

?") 

label.pack(side = TOP) 

            chk1 = Chechbar(root, ['Finger', ]) 

            all_data=['Hand','face','elbow','knee','rough','pink','Hole','hite bumps','fleshed 

color',1,2,3,4,5,6,7,8,9,10,'Hand','Face','Elbow','Leg','Knee','martini','disease','SoleFeet', 

                  'disease','Hand','Face','Leg','disease','disease','ice 

cream','Hand','face','elbow','knee','rough','pink','hite bumps','fleshed color', 

                     'smooth','flattened ','face','ower legs','arms ','pink','brownish','slightly yellow','Beard 

area','Backs of hands','Arms', 

          'skin-colored','shins','rough','dry','flaky','eyelid','lip','side of the toes','black pinpoints in the 

center', 

          'bleed','tiny black dots'] 

            var0 = IntVar() 

            var4 = IntVar() 

            var8 = IntVar() 

            var12 = IntVar() 

            chk1 = 'Hand' 

            chk2 = 'pink' 
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            chk3 = 'Face' 

            chk4 = 'Leg' 

            for Hand in all_data1: 

if var0.get() == chk1: 

messagebox.showinfo ("=>>These patient attribute are not Determine patients disease. It may 

OTHER skin disease") 

            for Face in all_data1: 

if var4.get() == chk3: 

messagebox.showinfo ("=>>These patient attribute are not Determine patients disease. It may 

OTHER skin disease") 

            for pink in all_data1: 

if var8.get() == chk2: 

messagebox.showinfo("=>>These patient attribute are not Determine patients disease. It may 

OTHER skin disease") 

            for Hole in all_data1: 

if var10.get() == chk2: 

messagebox.showinfo("=>>These patient attribute are not Determine patients disease. It may 

OTHER skin disease") 

 

 


