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Abstract The stability analysis and fuzzy controller design problem of discrete T-S
fuzzy control system are discussed based on fuzzy Lyapunov function. First, a new Lya-
punov function for discrete T-S fuzzy system is constructed. The fuzzy Lyapunov func-
tion shares the same membership functions with the T-S fuzzy model. Then, a new suf-
ficient condition for the stability of the open-loop system is proposed. This condition is
less conservative than the results obtained with the common Lyapunov approach. In ad-
dition, the fuzzy controller is designed based on a series of LMIs. At last, simulation

example shows the design procedure and the advantage ot the proposed method.
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T-SEMEHRGEREHNENAREIE THFZSER . XL R4
Tanaka %2 tH 9 24 H Lyapunov M M EM,. BT IMIN R FE NI RAE
Lyapunov pREERME TAHARMMW T H . BEZ X" 4 THRETHRITEAGE. . BHER
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B, Tanaka ZY 8 W R EM R THEM Lyapunov HiE, MR BREMN S
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T-SEMARGETEM Lyapunov (R FEMNER. A XHME T EHBEER Lyapunov
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R': if (k) is M}, and **+, and z,(k) is M}, then x(k+ 1) = Ax(k) 4+ Bu(k) (1)
HApi=1,2,,r,r BEBBEME2(0)={2 (k) k) - 2, (O]"REZXZKRTHD
B, x(B)={x, (k) x (k) - z,()]"€ER,A,€ER"*",B, € R"™". FRE LB 3t 5
MEAREFTBEBIFERESE. I x(B)=x,,ulk)=u,,2(k)=1z,. T8 SERIAL T FH B
PLFEREMILFE . BRI RGN RER

Xppy = Zwi(zk)(Aixk +Bsuk) — A(zk)xk +B(zk)uk!
r =]

Alzp) = DJw,(z)A;, Bz = » w,(z)B (2)
1 =1 i =1

w,; (2,) = ]_—[M(z (k))/ZHM(z (£)), 0 < wi(z) <1HED wiz) =1 (3
i=1

i=1 3=1

Hr M (z, (k))i%zr L (MBTEMEMMPWREE. THHRES

Xpp1 == Zw (zk)A X b (4)

XHER[1,2,4~8,10]% Br A1k Lyapunov BREh vix,) =x{Px,,P R 1E & X ¥R FE.
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MEMASZLDRERL2EHEREN.

3 EHRUEM Lyapunov ik R HBEMEEME

BRM] Lyapunov pRERE 2 505 BOR AL AL | AR X 9 & 4 (multiple) 8 Lyapunov E 3



2 T &% BHEB ARSI 5T KBRS Lyapunov J7 ik 257

v(xp:2) = X P(z)x,, P(z,) = Z-w (z)P,y P, >0 (5)

EX 1Y, BEEBRRER x(k+1):f<x(k>),x(fe)ERﬂ,fmk));%mﬁ@ﬁ,%axﬂ:
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R' if z(%) is about O,then x(2+1) = (A, + AA ) x(k) 4+ Biu(k)
R% if z(k) is about ® or — n,then x(£ 4+ 1) = (A, + AA,)x(k) + B,u(k)
Heo z(B)=x,(k)+ (vt /2L)x, (k) ,“about 0”H1“about w or —x”" KB RE 437 K

w; (z(k)) = (1 —1/(1 +exp{—3[z(k) —x/2]}))/(1 +exp{—3lz(k) +=x/2]}),



2 X 5% BEEMARL I SRITHARR Lyapunov 259
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Fig.1 Feasible areas based on different Theorems
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Fig.2 The state response of the fuzzy model
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