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ANALYSIS AND DESIGN OF FUZZY CONTROLLER WITH
PARAMETER FEEDBACK FOR A KIND OF NONLINEAR
TIME VARYING SYSTEM
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FENG Dong-qing MA Shu-lei CHEN Tie-jun
(Institute of Information and Control, Zhengzhou University, Zhengzhou

Abstract: This article puts forward a kind of self-organization fuzzy controller w ith parameter feedback
for a kind of comm on nonlinear time varying system in industry. It introduces the construction and functions
of the whole controller, explains the principle and design method of the fuzzy rules reviser, and uses a
method based on function evaluation to analyze the system. In this control system, the fundamental fuzzy
controller is simple and applicable, the fuzzy rule reviser can use sufficiently the analysis result of the object
controlled, GA can sim plify the design and im prove the perform ance of this controller. The results of sim ula-

tion show that the effect of this controller is satisfactory.
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Fig.1 Neutralization curve
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Fig. 2 Neutralization facilities of acid and alkali
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Fig.3 The structure of controller

3.1 FEABIMI P 4%

h TR AT, RIS A 5 R 0 4, A A
B4 1) 56 R FH Al 22 A8 1E DR 1- 1R BUS N SR8 23
BB AT ROR 45 280 53 Ab, 75 1 48 s i AR
P ERTS, RIS X FLC (% AN FRICEE, 18 1t

e RS ERE I .

WO IR N EAEN E L C, N u,

DUPASRAF2 R0 E T TR (0 A b = ok




312 5 B 5 & # 31 &

wE + (1- o)C|E|l = 0,1
U= |wE+ (1- wGC]|El =23 (2
&E + (1- )G, |E|l > 3
57873l A 125 DR FE BRI AT 32 R, A fRifk
W HZHEE, BT e~ 0.5, 00 5o KT o0 A
PR, IXFE, BRE o0 — DS Hdzs il 4= ).
EEA7 PRy~ ] 3 gk S50 42 LA J DU
K. s 6 S RBIR IR A i %
K= (1.5~ 2. 5K, K.= (2~ )KL
3.2 ZHUBIHCHIELIE IE &5
X AT AT 2 T AN ROR I A 2 Y 25,
RGN 25, AT 37 3 AR
AT TR PR TR SRS 5 2R, 8 ) 50 28 T A 4 ) 8 i
I H . 2488, BRIEZ AN, BB H 51— S8y
a. W TR R N PEEN R A S S48, IR

LSS
b LR T R RO 4 o R, K
TR A

c. FINFEZBAT AL, R — D i B
i, B FEHIRCR.

DUR 4545 301 il 1 i A 3o R ) 2 400 i
BIRWME IEZ 1 vE o b, B el TR y= Cx,
WAL (1) WA LA E R R: y= g(u, s); TRBAHILR IS
So= 1M, Y= Yo, U= Uo, PNIE=] yo= g(uo, m); PE RN
—RAEEI] s BIEN s, AT As= si- 503 BN y= o
+ Ay= g(uot+ Au,m+ As).

DL R, As AE AN KBE R N AR AR AR
N, Ay DTS EUR I ZE ¢ M iZEAZ A o BIARA
JE LA H TR AL X TR, B E R C B(EAN.

HI3: u= KuaiE i+ Ku(1- a:) Gt KiaiE it Ki(1

i- 1

- o) Cit K1 21 Uk

AL A o AN, ) Au= 0,

Bl: y= yo+ Ay= g(uo, m+ As).

AT AR SR 8 1) 25 1) R e FU R . O
fil# FLC v DMEEORS BOE T A — ARtk ph 25, BT
REM AR M@ AT A3, DRI, 20 e T ROk ARG
ESROMIHE BN, Son] DR B — AN 7, B Ax=
HA(s), i A2~

Ay = g(uo+ Au,m+ As) - yo= 0 (3)

K Au= (KAt KAX) (Ei- C))

AL, 4 2 E S ABHABOR UM 1E 2 B 3 Fif
AR S S A ol 2 T AT (1.

ASC IR0 2 R RORAE 1 4% 14 %t U — 14k, Tfe
CALCBI A T & 5 5 BEE o AN, 1D B, X
FE, B VR AL ko n DASCR B I R 1A T Y LR
), WEE o DT DL GRIESE A RSO 42 1 3% () B e .

Wt B ol IR T A ISIREVE AR,
RoeE, H Wk [DE Tk, 8 I, KR £
L) A SR 08 S R DR 1 RS AR RO 4 i) 4 R,
W T SN PE S B &N e
3.3 JET GA I

RO NS I 28 A AN S48 s S aim
oy Z IR O R AEAT BAT AR PR AN e M, AN EE
2250 JN VA L 7 FRAT R i OC &R, TR e A 0 BE ]
BAEEIE(GA) T IR, b o
DR AR 3 D0 S50 5, A SR H 5 A N B B HH AR
AR PR ICAE A P MG 1E 28 B AZ LR A

R oy A 7 AR, IABOE f N AR I E A (-
3,- 2,- 1,0,1,2, 3}, 582X NA N
HE, L 7 AR AR = KRN x0, xa, -
x7, A GA HFRERE) H AR ) &

0= (xi,x2, X3, X4, X5, X5, X7)

SRR e A X 7 MR R WAL A
{ X1i, X2is X3iy Xair X5is X6ir X7i) ST H: s~ x W2
A(3).

T4 00 H bR 1 SR A, AR 4G BRI I i)
AR R AR R RO (- 0o (n- 1), -
- 1,01, e n- 1ony, WEH 20+ 1 ASTREAVEUE,
R e g, g AR BRI (2n+ 1) 70
MANBEHUAF R/, 453 0125 53 e A tHORS 2. DR b, AR S
SR S b (1) 5 3, B e i 06 5 IR W
— AN N AR I A 1 R e ECPEL DX [R), AR 5 7R
XU X 8] BTG 9nfis. BN, ¥ n= 7, ¥
RS T BREE A 2R, HEBR A T RE s A = X
MU, 5 Rk 1 Fros. b1 RoRmfg, <07 &£
IRANATRE, x ARE ¢ AN AR YR L
MR R LLE H, G0 IR 4, 9t J5 (1) 55 B K Bt
21 PLAGHRIA 14 AL, TR i 77 Y8/ A 4x
3%, AR AT LA R b v

GA LN B bR & HODCh H B 1T AE BR4),
@ﬁﬁﬁ]:jydnuhmemﬁ—%ﬁﬁI
PAVPAN 5 — AN R 38 WY, A b i 8 5 A8 s B
WA



4 34 AT S — RN AR AR LA RGNS B BRI 2 38 0 A 5 e it 313

® 1 IUE
Tab.1 The value of output
?ﬂﬁ{ﬁ S3 -2 -1 0 1 2 3
T
X1 0 0 0 0 0 1 1
X2 0 0 0 0 1 1 1
X3 0 0 0 1 1 1 0
X4 0 0 1 1 1 0 0
Xs 0 1 1 1 0 0 0
X6 1 1 1 0 0 0 0
X7 1 1 0 0 0 0 0
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analysis based on performance valuation)
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Fig. 4 Curves of simulation
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