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C= G-!

1996- 05- 02



242 26

. 1
F= dlag[’lﬁjs N J

T
OKi <+ 20%
ot <+ 20%
Ot <+ 50%
e= X.- X (2
Ne= e — er1 (3)
e, Ne
Ti = Ti(0) (4)
X, X
9 Ay
Tij
—— | |
A . )
C - "
6’ 2
! 1
X A 0 1 Ha(x) ,
A
3
(1) ,A B, OR )
u(A OR B) = max(pa(x), u(x))
(2) ,A N B, AND )
(A AND B) = min(pa(x),us(x))
(3) JAA, NOR

u(NOR A) = 1- wi(x)
9 ,
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9 : LP= , BP= ,MP= , SP=
,ZE= ,SN= >, MN = » BN= ,LN=
(1) 1IF e= LP and Ae= SN THEN 7= LN
(2) IF e= LLP and Ae= BN THEN 7= SP
(3) IF e= SP or SN and Ae= BN THEN 7= SN
(4) 1IF e= SP or SN and Ae= SP  THEN 7= ZE
1 e,Ae, T3
e/lA:[- 1.0, 1.0]; Ae/A:[- 0.05, 0.05]; A7,:[0.25, 0.50]
2
elA:[- 1.0, 1.0]; Ae/A:[- 0.03, 0.03]; A7,:[0.40, 0. 83]
2 v 2
. )
4
. e Ne T ,
e,Ne T 1
1
-4 1-31-21-1 0 +1 | +2 | +3 | +4
LN 1 0.6
SN 0.6 1 0.6
ZE 0.6 1 0.6
SP 0.6 1 0.6
BP 0.6 1
1 e, Ae,AT 9 , 5 , BP= ,SP=
,ZE= ,SN= ,LN= , ,
(1) IF e= SP and Ae= SN THEN 7 = SN
(2) IFe= ZE and Ae= LN THEN ¥ = SP
e=1 Ae= - 3.5, 1 - 3.5 psn(- 3.5 = 0.2, (- 3.
5) = 0.8, (1), use(e) = 0.6, usn( De) = 0.2, (1 usn( ATr)
,min(0.6,0.2) = 0.2. (2),um(e) = 0.6, un(Ae) = 0.8, use( ATy) =

min(0. 6,0. 8) = 0.6.
AT,
use( ) = 0.6, At =+ 2.
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AT = [0.2% (= 2) + 0.6% (+ 2)]/[0.2+ 0.6] =+ 1
s e Ae AT, , 2 1
: 14 .3 2
2 1 3 2
“ |LN[BN [MN|SN |ZE |SP |[MP|BP |LP © |LN|BN [MN|[SN [ZE |SP |MP|BP |LP
LN * * * * * * * * % LN * * * * * * * * %
BN |-2|-2|-2|-2|-2[{0[O0Of[OfO BN |-2|-2-2|-1| 0[O0 [O0]O0]O
MN [-2[-2]-2]0 |-1|-1J 00| O MN |-2|-2[-2[{0(-2/0]0 |00
SN 1 1 1101000 ]|-1]-1 SN 1 1 1 {O0O]O0[O]O0(-1|-1
7E 1 1 1{0[0]0|-1]-1|]-1 7E 1 1 1101010 (|=-1|-1[-1
SP 2 (1101070 |-1|-2-2|-2 SP 2 1 01010 (-1[-2f-2]-2
M P 2 (110710 |-1|-2|-2|-3|-3 MP 2 1 010 [|-1|-2[-2]-3[-3
BP 3 (110 |-1]-2|-2|-3|-3|-3 BP 3 1 {0 (-1|-2]-2]-3]-3|-3
LP 4 (110 |-3]-6|-6|-6]-3|-3 LP 41110 ([-3|-6[-6|-6(-3]-3
2 3 0 , ,
2 3 * Ae
Ae R
5
- 0.18s
0.54e 0
2.40s + 1
Gls) = 0,32 % 0. 59"
(2.40s+ 1)(2.59s+ 1) 2.5%+ 1
, 2 OKij= - 20%, 0T = + 20%
5Tdij:— 50% B ,
(RPA) , ES 3
,(a) 1 , T1 .(b) 2
T2
4 OKij=+ 20%, 0= - 20% ol = + 50% R
ES : RPA , 5(a)
1 g , 5(b) 2 T2
1, OKj =+ 40%,0T = - 20% Oti=+ 0%, 6
, ES , RPA ,
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THE EXPERT CONTROL IN MULTIVARIABLE PROCESS

YANG Yan SUN Youxian
(Institute o Industrial Process Control, Zhejiang University , Hangzhou 310027)

Abstract An expert system that incorporates with fuzzy logic is implemented to monitor in real time the
close loop performance of a multivariable process. The expert system adjusts the filter time constants to im—
prove the performance of close loop. If the performance, measured on the integral square error, exceeds a
certain value the expert system suggests a re-identification of the process. The simulation shows a noticeable
improvement in the performance of the close loop when using the expert system.

Key words expert system control. fuzzy logic, multivariable process, internal model control
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