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Table 1 The linguistic rules of inference

~\A
B
PB PB PM NB NB NM NB * *
PM PB PM NM NM NM NS * *
PS PB PM NS NS NS NS NM NB
0 PB PM PS 0 0 NS NM NB
NS PB PM PS PS PS PS NM NB
NM * * PS PS PM PM NM NB
NB * * PB_ PB PB PB NM NB
* RRELEH LR S AT MR AERL

NB NM NS NO 0 PS PM PB
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Table 2 Rule table
EX =3 =2 =1 0 "1 3 3
&
=3 -3 -3 -3 -2 -2 -1 0
—2 -3 ~2 “2 -2 -1 0 1
-1 -2 =2 -1 -1 0 1 1
0 =2 -1 -1 0 1 1 2
1 -1 -1 0 1 1 2 2
2 -1 0 1 2 2 2 3
3 0 1 2 2 3 3 3
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Fig.1 Comparison of the step response
of the basic FC and PID

2.2 EEANBAEEHEMES R

R T R A BN 8% A4 D BE IR AR
SRE, EEEEAENBERFNER L, BRET
—Fh e H AN B R AR AR EHAN AR
ERRBEAREEMEHBHXE, LREAEH
BEHFNERHANREEARTT AR, EENAE
ERFREE BN G REE, 3R R &t
%2, BYABBERTF, HEMNIRE ¢« MWEA/
RoWmBEE, NMAETEHAN, LR
FIHMNWEZBRE, R THRERERSHEN
HH, ‘
RE LR EMERR 2, EMEGERE
WA R A TSI R AR Rk .

U=<aE +(1-a)C >, (4)

XH, «a YBEEF, XHEMNEF. « HREKX
NEERRNME MREEHLE HMEE,
XM BN TREESFTFHERNSHEE
R

4a=0.508, REX 4) THEBIEH
MM FRWNE 3 Fiw.

£3 a=0.5 HHEFHANE
Table 3 The rule table when a =0.5

u =3 =2 =1 0 1 2 3
e
-3 -3 -3 -2 -2 -1 -1 0
-2 =3 =2 -2 =1 =1 0 1
-1 -2 -2 -1 -1 0 1 1
0 -2 -1 -1 0 1 1 2
1 =1 =1 0 1 1 2 2
2 -1 0 1 2 2 2 3
3 0 1 1 2 2 3 3
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Fig.2 The architecture of the rule auto-tuning FC
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Rules Auto-conditioning Fuzzy Controller

Cheng Jin, Zhang Chenghui, Xia Dongwei
( Control Science and Engineering School , Shandong University, Jinan 250061, China)

[Abstract]  According to the fuzzy theory and practical experience, the authors propose a rules auto-
conditioning fuzzy controller, whose dynamic performance and stability are all prior to the conventional PID
controller and the basic fuzzy controller. It is also shown that the controller has good disturbance rejection
properties and insensitivity to plant parameter variations. Both simulation and engineering prove that it is
feasible actually and convenient to put into practical control project.

[Key words] fuzzy controller; rules auto-tuning; adaptive
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