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Nonlinear predictive control strategy based on T-S fuzzy model
WANG Yin, RONG Gang, WANG Shu-ging
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Abstract: A nonlinear model predictive control (NMPC) strategy based on T-S fuzzy model is proposed. T-S fuzzy model
is used to approximate the dynamics of nonlinear processes. By feeding the output of the fuzzy model as the model input in a
cascade way, a multi-step fuzzy predictor is derived. Since the conclusion part is linear, the T-S fuzzy model can be treated as
a linear time-varying system, the nonlinear program in NMPC turns into a linear quadratic problem that can be easily solved.
Simulation result on a pH neutralization process demonstrates its control performance is superior to conventional DMC controller.
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Fig. 1 pH neutralization process
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Fig. 2 Setpoint tracking performance of nonlinear model
predictive control strategy based on T-S fuzzy model
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5 #4512 (Conclusion)
RICRET —FEFHETF T-S BERREA K IELR

PETR 2% . T-S BRI R A T AN R IELR

MMHER T — MR £ S TR . i1 T T-S BRI
RELEANMELWrE— M REERE, FHirE
BRI AT LB AR — R AR R G, AT 4 AR B
TP ) B8 P R R R AL T RE B AL — R
WARAL AR, LA DT SR . A SCB it — BB 7 X
BT 1 I RS E I R R e ke 8 (R R I VAR
SEWEEEARKGH, AR RELRSBRER
Z.pH PSR RGREZA KRR T 358
M 8% .

£ LK (References)

[1] Nevistic V and Morari M. Constrained control of feedback lineariz-
able systems [A]. Proceedings of the European Control Conference
[c]. Rome, Italy, 1995:1726 — 1731

(2] Li W C and Biegler L T. Multistep, Newton-type control strategies
for constrained, nonlinear processes [J]. Chem. Eng. Res. Des.,
1989,67(3) : 562 - 577

(3] Zhao H, Guiver L, Neelakantan R, et al. A nonlinear industrial
model predictive controller using integrated PLS and neural net state
space model [ A]. Proceedings of the 14th IFAC World Congress
[Cl. Beijing, China, 1999,13 - 18

[4] Cao S G, Rees N W and Feng G. Analysis and design for a class of
complex control systems, part II: fuzzy controller design [J]. Auto-
matica, 1997,33(6):1029 - 1039

(5] Wang L X. Adaptive Fuzzy Systems and Control, Design and Stabil-
ity Analysis [M]. Englewood: Prentice-Hall Inc. ,1994

[6] Nahas E P, Henson M A and Seborg D E. Nonlinear intemal model
control strategy for neural network models [J]. Computers Chemical
Engineering, 1992, 16(12):1039 - 1057

(7] Wang Y, Rong G and Jin X M. The application of nonlinear internal
model control strategy for fuzzy models on pH neutralization process
control [J]. Joumal of Chemical Industry and Engineering, 1997,48
(3):347-353

A AL @A

T W HASEHORFEHHESIBY2RELIHR
B EBRPIRTEEM RS, BIERERH TN,

¥ R O1963 48 R ARSI 1989 F T I K¥HKT
At , TP TR ELH, B RRE, JUERE BT
WErE A3k,

EIEH 1999FE ZR MIERN. S YhEAATBEER
HEEHEeBER TEHRTMNEAIBBEBLSEH, R
Tilrsa am.


http://www.cqvip.com

