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®Research Topics

In Lab. 1545, we focus our attention to either a system where it is
difficult to deal with based on the traditional control methods since lack
of the system information, or a system that is formed in a database
which potentially leads to some rules useful to a subject we are
interested in. The following are some topics we have been embarking
on:

1. Adaptive Fuzzy Control System:

In an adaptive fuzzy control system, the Lyapunov synthesis
approach is used to construct a stable adaptive fuzzy controller. A key of
element of these successes has been the merger of robust adaptive
control theory with fuzzy approximation theory, where the unknown
functions in the system are approximated by parameterized fuzzy
approximators. In such a system, we pay our attention to:

1) How to tune all parameters involved in the system including ones

in antecedent/consequent of fuzzy rules

2) Both continuous and discrete time systems

3) Simplifying system design without mass mathematical operation

2. Rule Extraction using Fuzzy Rough Set

Rough set theory is a powerful tool to extract classification rules
from a database in the form of information system, where information is
expressed by attributes and their values in accordance with each object.
To deal with some defects in the traditional information system, such as
only implementing the fully correct or certain class labeling, importance
of each object (each example data), as well as the uncertainty of the
final rules, in this work we first evaluate every example data using, not

a singleton but, a fuzzy number (or, suppose the original information
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system is along with such fuzzy numbers), due to the fact that the fuzzy
numbers are easily set in comparison with the singletons. Then, based
on the information system with the fuzzy numbers, we give a new
definition of fuzzy rough set model. As a result, the traditional rough set
model proposed by Z. Pawlak is a special case of our model.
Consequently, the Upper/Lower approximation, which is corresponding
with the Negative/Positive rules, is varying based on the system
uncertainties. At the same time, it means that the Possible rules can be

reduced whereas the Negative/Positive rules are increased.

3. User-Friendly Website Supported by Fuzzy Database

There are a lot of websites where the hosts advertise their strengths
about their products (or/and themselves), or/and collect information
from their readers. However, most of the websites only treat “precise”
data in the sense of traditional way. As a result, 1) it is awkward to
search some information you wanted when the keywords you gave can
not exactly match the database; 2) much of associated information
followed when the keywords hit with so that you have to think how to
sift them; 3) it is difficult to those who have no knowledge about
website. Therefore, in this work by adopting fuzzy reasoning, our goal

is to solve the problems above and build a user-friendly interface.

®Expected Results and Application

1) Control-Knowledge-Free System Design
2) User-Oriented Database Development and Information Extraction

3) Friendly Interface based on Soft Computing

®Potential Partners

1) Researchers interested in the topics above
2) Graduate students who intend to study on the topics above
3) Corporations where some plants are difficult to deal with due to

systems’ complication and uncertainties



