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Type-2 Fuzzy
Association Rule Mining
Diagnosis of Disease
Diabetes

Designing a Type-2 Fuzzy Expert System to
Improve Fuzzy Association Rule Mining Weakness

for Diagnosis of Diabetes Disease

Meisam Roshanfekr', Dr.Golnoush Abaei', Dr.Hossein Ebrahimpour Komleh®

1- Faculty of Electrical, Computer and Biomedical Engineering, Shahab Danesh University, Qom, Iran

2- Faculty of Electrical and Computer Engineering, Kashan University, Kashan, Iran

Abstract

World Health Organization has recognized diabetes as the more prevalent endocrine disease in the
world, which causes deaths of 4 million people per year. In order to diagnose diabetes, all symptoms
and features leading to diabetes should be detected and if each feature exceeds a certain value, the case
is known as a diabetic; otherwise, the case is healthy. In this research, combination of data mining,
expertsystem, and type-2 fuzzy are applied to provide a tool as an assistant to physicians in diagnosing
diabetes or even to be substituted with the physicians. In general, two main components in diabetes
diagnosing system are developed: the first one is accuracy, and high performance and reliability in
diagnosing the disease by applying type-2 fuzzy approach, and the second component is decreasing the
value of rules available in knowledge base and the capability of simple interpretation of it, by
employing data mining techniques named association rule. The proposed method, improves flaws in
previously provided systems via combination of association rules mining and type-2 fuzzy sciences in
following ways: improving negative efficacy of uncertainty in boundaries of membership functions of
type-1 fuzzy; Taking noisy input data into consideration; substitution of single decision making
method of diagnosing disease with an intelligent expert system instead of systems which applied by
various experts that provided different results due to the differences existing in peoples residing in
various continents in terms of their pedigrees and body mass indexes; decreasing the volume of
knowledge base by selecting more effective rules in generation of output; increasing the system’s
runtime speed by decreasing the computational time; and also improvement of area of partitioning
points in the two membership functions’ intersection of boundaries. The proposed model was
evaluated by diabetic patients dataset obtained from UCI repository, which contains 768 samples. The
results show 94.88% of accuracy, which proves the capability of the proposed model in better
diagnosing the diabetics.
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