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Abstract: In this paper, the performance output tracking problem of cascade system about wave equation subject to un-
matched disturbance on the boundary and ordinary differential equation is considered. The wave equation with unmatched
disturbance on the boundary can be used as the actuator dynamics of ordinary differential equation control system. By
using trajectory planning method to transform the non-collocated disturbance to the control channel, the difficulty caused
by the non-collocated disturbance is overcome. Different from the existing backstepping method, this paper presents a new
state feedback controller by using the dynamic compensation method, which makes the design of the controller and the
controller itself are much simpler. As a result, the uniform boundedness of the solution of the closed-loop system and the
exponential tracking of the performance output are proved. The numerical simulation shows that the proposed method is

very effective.
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X(t) = AX(t) + Bw,(0,t), t >0,
O<ax<l1,t>0,
t>0,
t>0,

Wy (X, 1) = wye(x, t),
w(0,1) = d(t),
w,(1,t) = u(t),
(1)
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Y RAMPEREHIH DX (£)88F LB By, (1), B
DX(t) = yret(t), t — 00, )

HAD e R HaU(2) i siofasim.
T () RIBHAE T yrer (1) B HIU T IR ARG B
o(t) = Gu(t), t>0,
d(t) =Qu(t), t=>0, 3)
yref(t) = F’U(t)y t 2 07
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PHRRGE, & — MR R & RS, B RAREKY
WS, W T R R B, W T AR AR
RS GANE R 45 2 18] AT Eh .
2 KB
B 5, 8T A Eh T R AT A I AR FAL T,
FINAI T RIE R
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NRGG)H CEHRE, P e R 10T X (®) P iE.
WIS, v
o(z) = Q cosh(zG) + 2P, G(2G), (5)

sinh z
0 R
1, z=0.

SIS C— C, G e R™™ JEF(G)HIE
NATZER (2], & XA
Xl(t) = X(t) — Pg'l)(t),

(7
wy(z,t) = w(z,t) — p(x)v(t),
P € RV™, Py € RV MHE
{ AP, — P,G + BP, =0, )
DP, — F =0,

Sy A TR () A R HAV Y

AT, — A
k 1 n
ran ( D

o4t 1, B SRR, rank BRI, o(G)

FIRIREC (AN 41, MBI H(T)~9), RE()

5N

X1 (t) = AX, (t)+Bw,(0,1),

Wy (T, 1) = Wi (T, ),

w1(07 t) =0,

w1, (1, 1) =u(t)— (QGsinh G+ Pycosh G)v(t) =
— kwy (1,t) + U(1),

Yo(t) = Fu(t)—DX (t) & —DX,(t),

_OB> =n+1, Y\ €a(G), (9)

(10)

wy (z, t) HRGURE w (z, t) G0 T I HUE R 5
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((p1, f1,91), (P2, f2,92))m =

(s pobiet [ (@) fa(@)dat [ gu(@)gnle)d,
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¢'(2)=—sinh(Az)B + cosh(Ax) tanh AB, (21)
1 Sylvestor BT FE(16) M i IEEE.

N TAMESATENAS, WHBCHEm a8, (i aimd
PATESME, M REEZIERG. PHIEE RS (A,
SB). HTB = (0,6(- — 1)), &&X17) 1S

SBq = q(cosh AB — sinh A tanh AB),
VqeR. 22)
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27)
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HX(22)-(23)/3 A + SBK, ZHurwitz[%, X i R(13)
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Fig. 1 Numerical simulation of closed-loop system (25)

under the non-collocated disturbance
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Fig. 2 Numerical simulation of closed-loop system (25)

without the disturbance
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