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Abstract

A novel self-organizing fuzzy plus PD control algorithm is proposed, where the proposed control-
ler consists of a typical fuzzy reasoning part and self organizing part in which both on-line and
off-line algorithms are employed to modify the Look-Up Table(LLUT) for the fuzzy control rules and
to decide how much fuzzy rules are to be modified after evaluating the control performance, re-
spectively. And the fuzzy controller is replaced by a PD controller in a prespecified region nearby
the set point for good settling actions, where PD gain parameters are determined by fuzzy rules
based on the magnitude of error velocity at the instant when the output penetrates into the
prespecified region. To show the effectiveness of the proposed controller, extensive computer simu-
lation results as well as experimental results are illustrated for an inverted pendulum system.
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Table.3. Quantization levels and primary fuzzy set.

LeverlNo. NB NM NS ZE PS PM PB
-6 1.0 03 00 00 00 00 00
-5 07 07 00 00 00 00 00
-4 0.3 01 03 00 00 00 00
-3 0.0 07 07 00 00 00 00
2 00 03 10 03 00 00 00
-1 00 00 07 07 00 00 00

0 00 00 O3 10 03 00 00
1 060 00 00 07 07 00 00
2 00 00 00 03 1.0 03 00
3 07 07 00 00 00 00 00
4 060 00 00 00 03 10 03
5 00 00 00 00 00 07 07
6 00 00 00 00 00 03 1.0




IT
ar

4. Aol 73 Roll sl sl 5o Hio]
Table.4. Look-up table for control rules R.

eef6 5 43 2101 2 3 45 6
6|5 5 -5 43333212011
515 4 4 4 3333212011
4|5 4333322101 2 2
3|5 43333210012 2
21{5 433221011123
11]4 43322 011 23 3 4
04 4 -3 -3 21 01 2 33 4 4
1433211 02 2 3 4 4 5
23 -2 111 -1 01 2 2 33 4§
31221 0 01 2 3 3 33 4 5
41211 01 2 2 3 3 33 45
5/1 -1 01 2 3 3 3 3 44 4 5
6|1 -1 01 2 3 3 3 3 45 55
E 5 A% g A Reoll sldsie S vlolE

Table.5. Look-up table for self-organizing rules R,.
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