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The Terminal Sliding Mode Control
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Abstract: Using T-S model as an approximation for nonlinear system, the nonlinear system has been fuzzy into local linear
mxdel. The variable structure contreller that is designed by using Lyapunowv theory insures the stability of system. The temminal
sliding mode controller 15 designed by using unit vector style, and it suits the uncertain elements whether it sadsfies the matching
condiion or nok. The etlect of the scheme has been wested by a simulation of an mnvered pendulum.
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2 T-S =K & Y 2 37 ( Constructon of T-S

fuzzy model)
— e 2R R B AT AT AR s [ R ER
#0t) = fAx(e),ult),w(e)). (1}

Her x(t) € R RRETE u(t) € 3" BRWMAE
BE.o(t) € 89 BIRHTR, ARER o(1) € L0,
o} f{t) RIEKERE.
ARBTR A, JE Lkt REE AT B RR 2 et R
G T, B E TR RN — R AR AL
Fhn. LRIERHEREHNT A T-S B HE.
Ry:if x {1} is M4 and -+ and x,{1) is Mk,
then {2} = Ax{t) + Bu{t) + Hw(t).
(2)
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22 = [ pils). (3)
4=l
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(1) _{vh{x}A Jz(t) + (\—‘jh(x)B)u(I) +

1=]

tEh.-(x)H.}mm, (4)

v=1

h{z) = p (x}/

r
pl{x), B g (x) = 0,/_,,&)(1)

11 =1
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t=1
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hJ(x} =1- E hi(z). (5)
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[
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¢ ]
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(4, + 2 h(x)A - A x(2) + (B +
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D hlxX BB })u(r)+(V R H w(t).
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3 BLARDESERRIEIT (The design of
terminal sliding mode controller)
M ERBERE, RTAHBTRE:
1) (A;, B HFTHEN
2) AAABETENER . lwl < k.
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wlx) = lx) + n,(x) =

N,
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EK kerM =kerN.
REAEIESH
S = lx | Cx = 0}, (9}
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e Ry
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u(z) = w,(z) + u,(z). {14)
(1) XHITFFR T ER
2y = [AjzlA}zz][ZI] + B_,:u. (15)
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BT RERSORAS R BUF MB35 S T RE R
S So, BN 2, > 0, REEEHIHE Y

z
w(s) = - Bl Am- 4[], (16)
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HH Ap € R*™ Jiithy Horwie B 8 (165K
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wl(x) = - B}-Zl[Aj?_l Am - A_,;.z] T:Tix. {17)
B A5 29 Hurwitz 368, ML FEEEER P,Q €
R™ ™, # 2 Lyapunov 5% :

PAg + (Ap)"P = - Q.
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K p = [A45845]-.
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Vel Pl + | P | Ch2 N 211 +
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ke | BRIl = & < 1. (22)
BT iELR MR WA

un (%) = () TooT (23)
Hp
N =-Bplo PlT,Ty,
M=[0 PIThT,,
p(e)={1-8)"[(ky + sk) || 2 ]| +kshJ+e,
e > 0 HEE/NES.
4 {FE® 5 (Simulation study)
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xZ; = %7,
gsinz, - amlx2sin(2x,)/2 - aucosz;

41/3 - amlcos’x, ’
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M= lkg i/ hEER,m = 0.2kg WETER,! =
0.3m BAMKE,x), 2, FHANEFSEEH MK
FAMETERAEE. o BERAEDE LM N(BA
AN).

RS FAMT T-SHEL

R!; if x, is about O, then % = A,;x + d,u.
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i = (hiA] + hodadx + (Aiby + hobo)u.
Hf b = p,i = 1,2,
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Fig. 1 The curve of system respond
5 #12(Conclusion)
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