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Extraction of Fuzzy Rules with

Completeness and Robustness

WANG Yong-Fu'?  WANG Dian-Hui?>® CHAI Tian-You?

Abstract Extraction of fuzzy rules from numerical data for
fuzzy modeling and control is significant. Such a problem has
received considerable attention in the past and some algorithms,
termed as the WM algorithm and the iWM algorithm, have been
proposed in the literature. Research on the WM algorithm and
the iWM algorithm showed that some improvements on robust-
ness and completeness of these algorithms could be done. This
paper aims to develop an improved fuzzy rule extraction algo-
rithm (termed as the DM algorithm) using data mining tech-
niques, and the completeness and the robustness of rule-base for
fuzzy modeling with noisy data are addressed. Some illustrative
examples are given. Results demonstrate that our proposed rule
extraction algorithm outperforms the WM algorithm and iWM
algorithm in terms of both modeling accuracy and robustness
with respect to noisy data.

Key words Fuzzy rules, completeness, robustness, data min-
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Tablel Two groups of sample data
Group Data t1 to t3 ta ts tg
G-1 x —1.0 —0.5 0 +0.5 +1
Y —3.00 —2.12 0 +2.12 +3.00
G-2 x —1.0 —0.5 0 +0.5 +1 0*
Yy —3.00 —2.12 0 +2.12 +3.00 3*
#* 2 i DM Ski SR
Table2 Calculating degree of support using DM algorithm
Sup YB, YB, YBg YB, YBs
TA, 0.21 0.01 0.00 0.00 0.03
T A, 0.09 0.12 0.00 0.00 0.00
TAg 0.005 0.007 0.00 0.007 0.005
TAy, 0.00 0.00 0.00 0.12 0.09
TAg 0.00 0.00 0.00 0.01 0.21
* 3 HIWM FiHE A
Table3 Calculating weighted average using iWM algorithm
av TAq TAy TAg TAy TAg
Normal —2.95 —2.17 0.00 +2.17 +2.95
Outlier —2.95 —1.89 2.67 +1.89 +2.95
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Fig.4 The estimated model using iWM and DM algorithms and actual model
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