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for a class of interconnected nonlinear systems
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Abstract: An output feedback adaptive dynamic surface control(DSC) scheme is proposed for a class of MIMO non-
linear systems with completely unknown interconnections. In this scheme, the explosion of complexity problem inherent
in traditional backstepping design is eliminated. The radial-basis-function(RBF) neural network(NN) is employed to ap-
proximate the uncertain interconnected items. The advantage is that there is only one parameter needed to be updated
online for each subsystem. Moreover, performance function and output error transformation are introduced to guarantee
the convergence rate of the tracking errors, the allowable maximum overshoot, and the steady-state error, etc. It is proved
that all signals in the closed-loop system are semi-globally uniformly ultimately bounded. Simulation results show the
effectiveness of the proposed scheme.
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m) A Jr—BA L AT 5
F)TU\THS 1 € Lo, B i XA2)~(16) 1 5>
S, Wi (1), 0,57 FR A2 e, AR AR 1R 2  WOBIH JE L
KB W S P R Fa bn 3 vl AAS B FRAIE.
2) WEMH M RGEME S A AR S, =1,
m) 5, It Cle, A7 5, @810 iy, (A7 S0 nT 4
R g A5 Ty A A P DL 6 T R 2
g)Mfi()(G = 1, n) A I FIEHA
Hurwitz#1 B, B2 (7))l #EHE, ZA A R ke
V(7 =0, 0y — pg) A FHE. ARFE), 7T15

i j(8) = [(sLn, — Aio)  En,—jlgi(y)u;.  (64)
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Vi,0 Vi1 V4 i— P

Lv; 5k KA B K 3 1o M%EI‘?Al o [PV HRF Tk &5 1)
FE X T il 2

Pk = {Zf_j_kﬂ’ ;i:iz (66)
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D™ () = 35 Do) +
kivbi,nianik[gi(y)ui]' (67)
G,.(s |

é@@p;M@XE¢GM$%~¢mwmmx%
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4 b 18 + by oA 245 AR E 22 K, )] A

Gi(8) /AR RO T8 EE Ton, AR E AL B R AL 75
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A ST [g; (y)ug | 5. XEWRAE )T I
AR B KT 805 T S 5 A 5L R, v, pin
HN0; s o prer 13T, IR A AR 48 5X(66) L AH XF By ¢ 43
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Rz, 8 AR Blu A 5 ok w4 X @)l o,
(=0, ,n; — p) I B he AR, HOMMA
GREz;(i=1,--- ,m)F I B 5, HIT G, = B+
B It ﬁiﬂ?ﬁlﬂﬂ%éﬁﬁﬁﬁﬁﬁ EReE S i
AL UFEE,

5 i EMWF5T(Simulation study)
2 RS SCRRISTHR IR XU 8] ST AR A7

( 9'51,1 = T1,2,
1 mqigr  kr?
.f172 = —u; + ( 16 —7> sin Xy, 1+
3 J1 J1 4.,
L kr LN kr?
— —sin x
2.J; 4., 2
L Y1 = T1,1,
( iz,l = T2,
. 1 mogr  kr?
1/‘272 = U2+( 28 —7) sin IQ 1+
- Jo Js 4.,
2 kr kr?
—({—=0b)+ sin xy 1,
2.J, 4J2 ’
\ Y2 = T2,
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Jorpe gy Flyo o PR FRER I A AL, gy Rl 2 12
FUiE, Jy T S SRR (R e B 0, ot R R, k2
ST ) (i R AR R, RS E AR, Dot dBAT AR
(PR B, gt B g B 5 H bR 2 72 DL E S HOR
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Hlug il 45 200 B2 1) i 3 6 06 43 0l IR 272 2 % {5 5
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i=1,2. (69)
1 2 M R A
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0 arctan S; ; — 0 5 e:(0) =0,
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7T 2
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KT BRI AT L IE T —Fr 25, J: &
EONE, B RS S Ty, TR RS
ATy LA R E 2R,
1 DR )5 B0 45 S v G, 817 4 1 A A By,
Yo REMSARETL B W HLR EE S %15 Sy Yoo, TEHA
BRI e BRI 22 I DL, TS 45 58 1R BRI 42 o
EARA 1S BIORUE. 55 SCHRISIAH L, A 7 %2 ik
G T ORI, SGE T S S R, S T
PREFRGRE, IR BT U p 45 i 80R.



12

AR A A T [ 42 TR R BE 1 — SR AR Ltk ORIk AR St S 153 80 2 T 47 1) 1761

Yo Yip

€, Py 6,P,

6 458 (Conclusion)

A SCER R — 2R A 58 4 R AN OC R I TMIMO
Lt R g8, W Re b th k, B vt 1M
SE ) B ER AR AR bR, TR B A TR R $2

0.7
0.6
0.5

0.4

30

1.0 T T T T T

30

0.30

0.25

0.20

0.15

0.10

0.05

8 029

<! ]

S

. —04F g

S :
-0.5F .
-0.6 .
_07 1 1 [ ] 1 L

0 5 10 15 20 25 30

B2 RG68) I HL4h
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