'Y BEBEHIESNBERIIE 1991.

10.22~24

A3z RS o &¥ HA| FHF A o

°]

TR A Y
BEY

%3 7

aAE

Faue Ay

Fuzzy Adaptive Control with Inverse Fuzzy Model

Jae-Ick Kim

Pyeong-Gi Lee

Gi-Joon Jeon

Dept. of Electronics Eng.

Kyungpook National University

ABSTRACT
This paper presents a fuzzy adaptive controller which
can improve the control policy automatically, Adaptation
is achieved by the addition of on-line identification of
the fuzzy inverse model using input-output data pairs of
the process., Starting with an initial crude control
the adaptive controller matches the model to the

rule,

process to self-tune the controller. The control
algorithm needs much less memory of computer than other

SOC algorithms,
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AolZ(uolth, MolFNE g2t A "IF - THN" o &
oMoz FTygich

Ri: IF e is Ei and ce is CEi THEN u is Ui. (1)

AZIA, Ei,CEi, U1 & dold MAPH4olrt

2] d@*e(Relation Matrix)< T ol Hel Wt

=

Ri = Ei X CEi X Ui i=1,2 -, (2)

R=R UR U -~ UR URn=URi (3)
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Fig. 1. Structure of Fuzzy Adaptive controller.
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IF Ya(k) = Ya(J) and d(k+1) = Ya(j+1)
THEN Ua(k) = Ua(J). (10)
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Ex = F(ek)
CEx = ¥(cex)
Uk = %(0k)

oA7NA, #( - ) HAH(fuzzifier) Egolct

IF e is Ex, ce is CEx then u is Uk. (15)
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N. A8 Az Table 1. Initial Control Rule.
CE
2 dFoML Hey N G HojsE IC HolE B NL NM NS NZ PZ PS PM PL
B Rulz} M8 o)z A MLt £ Y EE E 1 NL[NZ NS NM NL NL NL NL NL
E  NM[PS NZ NS NM NM NM NL NL
o] 27 AojFAzt 1y 20 WY ©42 Aozided

NS|PM PS NZ NS NS NS NM NL
azb=g=1% sttt NZ|PM PM PS PZ NZ NS NM NM
PZ|{PM PM PS PZ NZ NS NM M
PS|PL PM PS PS PS PZ NS M
PM[PL PL PM PM PM PS PZ NS

NM NSy NZPZ 4PS ,PM PL|PL PL PL PL PL PM PS PZ
/ \\ \ ] 2 3Y 39 HE Aol
Table 2. Final Control Rule of Fig.2.
CE
; NL AM NS NZ PZ PS PM PL
NL[NZ NS NM NL AL NL AL NL
E  NM|{PS NZ NS NM NM NM NL AL

g NS|PM PS NS NZ NS NS NM NL
NZ|PM PM NZ PZ NZ NS NM M

PZ|PM PM PS NZ NZ NS NM NM

3¢ 2. HA g wHy we PS|PL PM NZ NZ PS PZ NS NM
Fig. 2. Fuzzy sets of input and output. PM|PL PL PM PS PM PS PZ NS

PLIPL PL PM PM PL PM PS PM

E 3 ¥ 49 #HF Aol

D.C. Mefx RE Rge Aduslrle hE e Table 3. Final Control Rule of Fig.3.

G{s) = ——n— (19) NL NM NS NZ PZ PS PM PL

NL[NZ NS NM NL NL NL NL NL

o] ZAe AEEXI 12 2AsILE A9 AY A NS|PM PS NS NS NS NZ NM NL
7} 2% 3z gen 2F $AY HojgAL E 26 Yrht NZ\PM PM NZ PZ NZ NZ XM NM
PZ|PM PM PS NZ NZ NS NM NM

Q). olmf AH &) AU R4(scaling factor) PS|PL PM PS NZ PS PM PS NM
= GE=2,GCE=2,GU=1,N=502 2 3}gr}. PM|PL PL PS PS PM PS PZ NS

PL{PL PL PM PM PL PM PS PM

A A BEAIL 13} 0.5% Wik A9 AW FA7t
a7 43 Zon HF A3 AHolFAL E 3o urpial
t}. ol N=1002.8 3tHch

A8 ola} 3HY AWYS[51E chet gk

E 4. 1% 59 HF Aoy
Table 4. Final Control Rule Fig.5.

CE
NL NM NS NZ PZ PS PM PL
00375

o(s) = 0B (20) NL|NZ NS M NL NL NL KL AL
(5+0.25)(s+0.15) E NM|{PS NS NS NM NM NM NL NL
' NS|PM PS NM NS NS NS NM NL
NZ|PM PM NZ PZ NZ NS NM NM

° 2 ®X7} 12 3td& B9 AY @t
1 332 AAREX7} t ° PZ|PM PM NS PS NZ NS NM NM
2% 57 gen AF $AY AMoFAS FE 40 vyehisl PS|PL PM PS PS PS PZ NS NM

T} olmj N=10022 3}ect PM|PL PL PM PS
PLIPL PL PM PM PL PM PS PM
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Fig. 3. Control of D.C. servo motor model.
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" Fig. 4. Control of D.C. servo motor model.
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