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ABSTRACT 

Now a day‘s use of Fuzzy Medical Expert System [FMES] rapidly growing in the field of 

medicine and proves  its importance for patient as well as for medical experts in making the 

decisions. In the process of diagnosis doctors must have the ability to think logically, to analyze, 

to particularly and clearly express their thoughts and justify their decisions. Important point is 

that basic of fuzzy expert system is conceptually simple and easy to understand and helps doctors 

in all fields of medicine. This paper is a survey of studies that include some types of FMES for 

applications in some medical area. This paper introduces structure and applications of fuzzy 

expert system in medical field and also discusses the advantages and limitations of expert 

systems. 

Key Words - fuzzy logic, fuzzy expert system, medical expert system, medical field, disease 

diagnosis. 

 

 

1. INTRODUCTION 

Applications of Artificial Intelligence Techniques (AITs) like Medical Fuzzy Expert System 

[FMES] took place in many areas including medicine such as diagnosis of disease, treatment of 

illness, hospital management, medical data analysis, Patient monitoring, pattern recognition, 

prediction of disease risk etc.  

An expert system is a computer program dedicated to solving problems and giving information 

in a specific area of knowledge. The field of medical expert systems is the most advanced part of 

AI and these fuzzy medical expert systems are in broad commercial use. The basic components 

of a fuzzy expert system are a "knowledge base" or KB and an "inference engine". The 

knowledge base constitutes the Problem-solving rules, facts and data that a human expert might 

use in solving problems in a given problem area. The knowledge base is usually stored in terms 

of if–then rules. The working memory represents related data for the current problem being 

solved. The inference  

engine is the control device that organizes the problem data and searches through the knowledge 

base for applicable rules [1]. 
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                                                                  Fig.1 the architecture of fuzzy expert system 

 

 

2. FUZZY MEDICAL EXPERT SYSTEM 

A theory of fuzzy sets was proposed by Lotif. A. Zadeh in 1965 and it was extended for medical 

diagnosis by Adllasing [2].Adlassing indicated some main properties of fuzzy set theory for 

medical diagnosis and treatment as 1) it defines imprecise medical entities as fuzzy set theory.2) 

It provides linguistic approach with an outstanding approximation. 3) fuzzy logic offers analysis 

methods and able to draw approximate inferences. 

The diagnostic decisions also depend upon experience, expertise and awareness of the 

practitioner. As the complication of system increases, it is not so easy to follow a particular path 

of diagnosis without any mistake but Fuzzy Medical Expert System makes it possible by 

powerful way of thinking methods that can handle vagueness and ambiguity. Medical expert 

system is a knowledge tool for Physicians. This artificial intelligence allows the physician and 

those in the medical field to access information without  any disturbance [3].The Fuzzy Medical 

Expert Systems (FMES) define imprecise knowledge and offers linguistic conception with 

excellent approximation to medical field. FMES plays an important role in medicine for 

suggestive diagnostic remedies. 

Some of the important advantages of Fuzzy Medical Expert Systems [FMES] are as follows: 

 Experts are not always available. An expert system can be used anywhere, any time. 

 Human experts are not 100% reliable or consistent. 

 Cost effective 

  FMES are easy to develop and modify 

 FMES have the ability to capture and save exceptional human experience 

 Ability to develop a system more reliable than human experts 

 By FMES minimize  the human expertise needed at a number of locations at the same 

time (especially in a hostile environment that is dangerous to human health) 
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 Simple and easy to understand 

 By FMES Solutions can be developed faster than human experts 

  Fuzzy Medical Expert Systems [FMES] also have some limitations like: 

 Possibility of error Cannot refine by  own knowledge base 

 Systems are not always up to date, and don‘t learn 

 Experts needed to setup and maintain system 

 No ―common sense‖ 

 Depend on  physical examination 

 Lack of trust 

 May have high development cost 

 Limited domain 

 

 

Medical Fuzzy Expert Systems are very successful and beneficial in the area of diagnosis and 

medicine. Many ESs were introduced and still in use in hospitals and clinics.  

3. TYPES OF FUZZY MEDICAL EXPERT SYSTEM 

The following section presents some Fuzzy Medical Expert System and their related researches: 

3.1 Internist-I- In the mid 1970s, INTERNIST-I was one of the first clinical decision support 

systems developed by Pople and Myers, it‘s for the diagnosis of complex problems in general 

internal medicine and Focused on the area of internal medicine [4].  

 

3.2 Mycin- was the first well known medical expert system developed by Shortleaf at Stanford 

University IN 1976 to help doctors for blood infections [5], [6],[7]. 

 

3.3 Casnet- (Rutgers University, 1960) was an expert system for the diagnosis and treatment of 

glaucoma. 

 

3.4 Help- Health Evaluation through Logical Processes System is a complete knowledge based 

hospital information system. It supports not only the routine application of  pharmacy, radiology, 

nursing documentation, ICU monitoring but also supports a healthy decision support function 

[8]. 

 

3.5 Expert- (Rutgers University, 1979) was an extension generalized of the CASNET Formalism 

which was used in creating discussion systems in rheumatology and endocrinology. 

 

3.6 Emycin- In the early 1980s, EMYCIN was developed as a shell to be used for 

building other expert systems. 

 

3.7 Oncocin - (Stanford University, 1981) was a rule-based medical expert system for oncology 

Protocol management. It was designed to assist physicians in treating cancer patients receiving 

chemotherapy [9], [4]. 
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3.8 Puff- PUFF was presented in 1983 as a medical expert system in Later on, several medical 

expert systems rose to the surface. 

 

3.9 Emerge- Hudson & Cohen (1987) They propose several approaches to handle the 

uncertainty using fuzzy logic through examples from a medical expert system called EMERGE. 

 

3.10 Hepaxpert III- was introduced in 1989 in the area of liver hepatitis disease [11]. 

 

3.11 Kee- In 1989 an integrated expert system. Knowledge Engineering Environment was 

developed.KEE, also support object oriented techniques. They used rules for knowledge 

representation and apply forward and backward chaining for hypothesis deduction, as for 

uncertainty, probabilistic reasoning.  

 

3.12 Peirs - introduced in 1991 in the area of pathology [12]. 

 

3.13 Casey-Schmidt et al. (2001) explain Case-based Reasoning and  it can be used as a 

reasoning technique in medical ESs. They go on to explain three medical expert systems that 

apply CBR: CASEY; a heart failure diagnosis expert system 

 

3.14 Sahmalert- A medical expert system in the area of microbiology, laboratory and antibiotic 

[13]. 

 

3.15 Peirs- PEIRS (Pathology Expert Interpretative Reporting System) appends interpretative 

comments to chemical pathology reports (Edwards et al, 1993). 

 

3.16 Seth - The aim of SETH is to give exact advice about the treatment and monitoring of drug 

poisoning. 

 

3.17. Hermes- is another medical expert system designed by Bonfa et al., (1993). Its medical 

domain is hepatic diseases therefore they decide to develop it using Knowledge Engineering 

Environment. 

 

3.18 Cadiag2- is diagnostic system for internal medicine using fuzzy set theory for medical 

diagnosis. Where positive and negative evidence is presented and it can be used for obtain more 

smooth transition between confirmed and disconfirmed diagnosis. 

 

3.19 Abvab -one expert system for diagnosis of abnormal vaginal bleeding. The inference of 

ABVAB is based on fuzzy logic and data of the system is represented as fuzzy number and fuzzy 

linguistic variable. 

 

3.20 Florence- is an expert system for health care planning, and pulmonary diagnosis. 

 

3.21 Florida- is another expert system, which determines the physiological condition of patients 

in ICU using fuzzy logic [14], [15].  
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3.22 Picu- is an expert system based on fuzzy logic was designed as a warning system in the 

pediatric intensive care unit (PICU). It was able to make assessment at regular intervals 

concerning the level of abnormality in the EEG [16].  

  

 

3.23 Another expert system was designed to help physicians and hospital staff in administrative, 

diagnostic, scientific, therapeutic work. This system has separate data-storing, health insurance 

and simple advisory programs [17]. 

 

3.24 CPG - A computerized system for Clinical Practice Guidelines (CPGs) - designed to 

improve quality of care by assisting physicians in their decision-making has been developed 

using a fuzzy classification procedure [18]. 

 

3.25 ESTDD - is an Expert System for Thyroid Diseases Diagnosis developed by Keleş and 

Keleş (2006). They explain the need for such a medical system and the importance of early 

diagnosis of the disease because ignoring the symptoms can lead to death and early discovery 

can help to control it. 

 

3.26 ANFIS - Anfis (Adaptive Neuro-Fuzzy Inference System) to diagnose diabetes,it was 

introduced by Polat and Güneş (2006).They focus on the increasing need of a medical classifier 

system with the rise of new information in the information age.  

 

3.27 Ades - Akbarzadeh-T et al, (2007) have proposed a general method for the classification 

and diagnosis in medical systems. The system they proposed this method was an aphasic 

diagnosis expert system. 

 

3.28 Diaval - is a medical expert system for the diagnosis of heart diseases and other kinds of 

data through echocardiography and other cardiac anomalies. In this system the diagnosis of a 

patient begins by registering personal information, medical history and other physical 

examinations [19]. 

 

4. CONCLUSION 

Medical science is one of the most rapidly growing and changing fields of science. New results 

disqualify the older treats, new cures and new drugs are introduced day by day. While fuzzy 

medical expert systems plays a significant role in such cases where medical experts are not 

readily available. Fuzzy medical expert systems try to improve the day by day activities of 

doctors and nurses in a hospital, providing tools to access patient or clinical records. Now it is 

Possible to find a large quantity of information saved in numerous forms like electronic health 

report, heritage information systems and medical images. Fuzzy expert system in medical field 

helps very much in the integration of patient data, patient care, and hospital management, 

facilitating research, clinical research and diagnoses of the different types of diseases. 

In this paper we investigate the different types of Fuzzy Medical Expert System [FMES] in 

medical diagnosis and patient care and shows how Fuzzy Medical Expert Systems can help 

hospitals and doctors offices to improve quality of care, reduce costs and help with obedience 

issues. 
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