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Fuzzy adaptive control design for a class of nonlinear systems with
scalers and saturators

FAN Yong-qing, WANG Yin-he, LUO Liang , ZHANG Yun
(Faculty of Automation, Guangdong University of Technology, Guangzhou Guangdong 510006, China)

Abstract: A class of nonlinear systems with uncertain homogeneous functions is discussed. At first, the inputs and out-
puts of the T-S fuzzy logic system are constructed to form the extended fuzzy logic system(EFLS) based on the definitions
of scalers and saturators; and then a design method of fuzzy adaptive control with adjustable scaler parameters is proposed
by using the extended fuzzy logic systems. Because the method does not depend on the number of the rule base, the design
method not only reduces the number of on-line parameters but also guarantees the uniformly ultimately bound(UUB) of the

system. Finally, the simulation shows the validity of the proposed method.
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Fig. 1 The structure of a fuzzy logic system with

scalers and saturator
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PIXP IR 12 55 2 St (expanded fuzzy logic system),
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k
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5 i B H(Simulation example)
ZIBUWT I R4

&= g2(2) + g-1(2) + s(2, 1) +u+ Ah, (20)
Forp:

92(2) = —T(2* + ), g-1(2) =

s(z,t) = 10sint, Ah = 0.6 cost.

MR = LR A, R B < B < P
Bunin = 0.5, hnax = 1042 SHI; g2(2) Hg-1(2) 50
SR 2 VR — LR A 2 M 2 S0 5 U PR G 9 HLz =
O 255 (20) - 5.

T3 I 1 O T- SR BORIB I RGPy, Fr, B
SYBEIE F KRG Ao(2) = "‘;j*Kz, PEEUK —
(=200, -100); Ai(z) = g2(2); Aa(2) = g-1(2).
K SCHR[241H0 1 75 v T DA JE RSO 38 B 2R 48 Fo R
W Ao (2), B Fy(2) = Ao(2) = —};Lm%XK I
HRI2STTT 401, W S T-S TR RN S R 40 10 J 55 pl
A CLHTA RS AR A 55 A R 1) 22 T =X, 0 3 o
PRIV SR 8 R BOEFE, 1% 2 T 1 R AT S g E T pR
1) 28 3 J2 F 2110 2R 00— AT 5 100 B S S
I R B T VR B R 24 2(6) K sE T-S )
OB IE 18 2R G5 (DI R 2E 10 R B R T
(cry = 2,79 = 1):

EEiﬁVWiﬁtM/\im)\}E%(h,Tz)TEl’J)Td‘i
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BER (L, L) T /N :/Ilﬂéljﬂﬁcf%iiﬁﬁlm/l\ﬁi\ﬂﬂ
RAE L (g™ Ime = 1,2, b, XTI
I, g S SRR 1A B M 52 5087 001258 £ SR £
(rt, P TR S HAE. Bs = 1, 2, FIH Rk 2 320(6)

5x? + 0.222
x3 + 1?

)




ECR

A RAAH 0T SR s (Y ) T A i T B I AL

im 0s(2) 0s(2) 1 _ Im Im
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T BRI B — A RAE 5 () T AR (PR 5 BUE

lm
+ 7y

G=(*c)"'c'Dp, (22)
Horr:
C =" 1§), D= pAdrlmrd),
_10s(2) 0s(2), p
G_ [ 67“1 ’?”11 87”2 |T21] ’

H O AT 3 S 38 3 R 5 Ik AR e P ek B A (2) B
Ao (2); AN RIRY, = I, x I, =[—6, 6] x [—6, 6],
T =0 T-STUBRZ 8 R G Fy & Nk (1 =
1,--+,5)

If z is A} and i is Ab,

Then A, = a, +al (z — ) + ab(z — 7). (23)
W IEE S Hc = 100, WIT, R0 T FH N1 55 Ja B oR 2K
van: bk
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PEMANREY, = I, x I, = [—6,6] x [—6,6],
TE=X (1) M T-S U2 45 R 40 Fo 7 (R AL
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Then Ay = b} + bt (z — 7)) + bL (2 — 75), (24)
SR T 0T A () 552 i B 03 30
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Fig. 2 The state response of the system
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