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Abstract: The stability analysis and systematic design are two important subjects in fuzzy control theory. Based on the
properties of fuzzy systems with standard fuzzy partition { SFP) inputs, a systematic design approach of Takagi-Sugeno ( T-S)
fuzzy control systems was investigated in this paper by means of the parallel distributed compensation {PDC) and linear matrix
inequalities (LMI) . A sufficient condition to check the stability of a closed-loop T-S fuzzy control system was proposed and
proved. The design and simulation results of a nonlinear mass-spring-damper fuzzy control system show that these methods are
effective.
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1 3|5 (Introduction)

UL4EK V25543 X Takagi-Sugeno( T-S )R
MRS BRI 3k KR EE T T RIS B
F Lyapunov B #% 77 ¥, Tanaka Fl Sugeno!® BF 58 T
T-SERI ] R S A8 5 PR IR T, i J B8 8 PR 4
HERERARN R RET IR DL IEE
B PR —RIIAERA . HJG Cao HABL
JohanssonZs A'*! Zhang 25 AUVE T # — £ 800158,
TR — € B E L T Tanaka % A 952
EHHESFMN AWML B — SRR 24 L
N A BRI R BRAE

ETIRMAY, REFEREN AEMATE
BRI SR 1 IEMLE FI 238 B . 7 SCHk[ 6] M5y
PR RSN SEBERAT, EXT
O] AR G5 A S B 9 b HE SR 53 X (SFP) , B

Weks B3 :2002 - 12 - 16; WIE SRR H#.:2003 - 11 - 10.

FUIERR 1% A S &SR IR SR 2 Rl A0 BOR s i &
SGERMRT, FHR W T —1HE B B T-S R &
BERRAE 1 S8 A A SO SCmR [ 6 ] RO B |, R
AT AMEEE (PDO) S MR EM A SR T
(LMD ) — 850 T 3 T-S B H R4 0
Rt T RS e
2 MIANXRMERMI I T-S EM RS

(T-S fuzzy systems with SFP inputs)
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Fig. 1 Ilustrations of SFPs and non-SFPs
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(Systematic design of T-S fuzzy control sys-

tems )
3.1 HIT5H % #MEJR IB (Parallel distributed compen-
sation )
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sign of fuzzy controllers)
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B v =« B RINIF, ) = 1,2,3x, = #,
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