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Adaptive robust control for a class of uncertain nonlinear system
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Abstract: A kind of nonlinear system with unknown structure and parameters in the presence of external disturbances
is considered. We treat this type of nonlinear system as a time-varying system with a linear structure, and propose for it an
adaptive robust control law which consists of the adaptive model compensation, the stabilization feedback and the robust
feedback. It ensures that all signals in the closed-loop system to be bounded and the tracking errors being within a desired

range. Theoretical analysis and simulation results validate the proposed controllers.
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Fig. 1 Desired and tracking results

0.010 T
0.008 - b
0.006 - .
0.004 - R

0.002 .
6000 f\/\/\/\/\/\/\/\/\/
-0.002 ¥

-0.004 -
-0.006 - .
—0.008 |- .

_0' I 1 1
i 00 5 10 15 20

PRI

t/'s
B2 BRI 2k
Fig. 2 Output tracking error

I R GEA G E R 25, B0 () B R AR P25 ) 2 45
AR E R TR A SE S & N [ e e U VA E
6 45i8(Conclusion)

e A & RG] — H A B ER 05T
PR RIHE i AR SRR — R R S48 ok 50, HR
H AR BB EFSN T B AR R 4, B LS
Al fy FAT LR PESE R (PN AR R 48 AE LSRR |, Wit
TG S M R, P A Al R R R, Rei Sz B
IR RS G A A, I Hor ik =il 2 240,
{135 A MRS R BRI ZE R W a4y
My R B S B0 AE T iR 1A k.

2% C#k(References):

[1] YOUNG K D, ZGUNER O U. Variable Structure Systems, Sliding
Mode, and Nonlinear Control[M]. London & New York : Springer,
1999.

[2] HUY M, SAN S Z, SU C Y. Stabilization of uncertain nonholonomic
systems via time-varying sliding mode control[J]. /[EEE Transactions
on Automatic Control, 2004, 49(5): 757 — 763.

[3] BIN Y, TOMIZUKA M. Adaptive robust control of siso nonlinear
systems in a semi-strict feedback form[J]. Automatica, 1997, 33(5):
893 —900.

[4] BIN Y. High performance adaptive robust control of nonlinear sys-
tems: a general framework and new schemes[C] //Proceedings of
36th IEEE Conference on Decision and Control. San Diego, CA:
[s.n.], 1997: 2489 — 2494.

[S] BINY, LI X. Output feedback adaptive robust control of uncertain
linear systems with disturbances[J]. ASME Journal of Dynamic Sys-
tems and Control, 2006, 128(4): 1 -9.

[6] FAE, ZFeRl, AT, 2T 2 BRI LMt R S8 HE N dne ) Jr 224%
0. FEHIELE SR, 2002, 19(4): 639 - 643.

(SUN Wei, LI Xiaoli, WANG Wei. Multiple model based adaptive
minimum variance control of nonlinear system[J]. Control Theory &
Applications, 2002, 19(4): 639 — 643.)

(F4%10927)



1092 Bom o s N A

07 %

5 % ik (References):

[1] k58, B, R, TN 2 AGENT R Zei 7 J JL it
JET]. THELHLAAAE, 2008, 31(6): 881 — 895.
(JIN Shiyao, HUANG Hongbing, FAN Gaojun. Emergence: oriented
research on multi-agent systems and its state of arts[J]. Chinese Jour-
nal of Computers, 2008, 31(6): 881 — 895.)

[2] MORRELLA L J, JAMES R. Mechanisms for aggregation in ani-
mals: rule success depends on ecological variables[J]. Behavioral
Ecology, 2008 19(1): 193 - 201.

[3] WU Y, ZHOU K, SU J, et al. Kinetic parameter mining of
swarm behavior based on rough set[J]. Communications of SIWN,
2008,4(1):64-69.

[4] KWONG H, JACOB C. Evolutionary exploration of dynamic swarm
behaviour[C] //Proceedings of 2003 IEEE Congress on Evolutionary
Computation. Canberra: IEEE, 2003: 367 — 374.

[5] SEEL R. Emergence in organisations|[EB/OL]. http://www.
newparadigm.co.uk/emergence-2.htm, 2006.

[6] VE/NIL, 2551, BRI, AR 2% Bl L F (M. JEat: 3R
iR, 2006.
(WANG Xiaofan, LI Xiang, CHEN Guanrong. Complex Network
Theory and Application[M]. Beijing: Tsinghua University Press,

(71 REgEmk. Weh s 2 5000, RO EAE, 2001, 7(2): 50 - 51.
(TANG Xiaowei. A mathematical formula of emotion[J]. Chinese
Journal of Applied Psychology. 2001, 7(2): 50 — 51.)

[8] PUJOL T, FORT J. States of maximum entropy production in a one —
dimensional vertical model with convective adjustment[J]. Tellus A,
2002, 54(4): 363 — 369.

[9] el i, — A= iR RGNS 3] S P I]. 45 2
5 M, 2009, 26(4): 395 - 399.

(YUAN Di, HOU Yue. Chaotic movement and its control of a three-
dimensional nonlinear system[J]. Control Theory & Applications,
2009, 26(4): 395 - 399.)

[10] PEDRAMI R, GORDON B W. Control and analysis of energetic
swarm systems[C] //Proceedings of the 2007 American Control Con-
ference. New York: IEEE, 2007: 1894 — 1899.

Y A~

2 OW (1970—), L, AR, WA, BT ) 4
fie Z¥E2 4, E-mail: wuyu@cqupt.edu.cn;

A EL (1985—), B, WL WS A, WEIUT IR O W) 45 A g, E-
mail: kii.zhou@gmail.com;

ZFWE (19550, %, #%, LS, AFR 7o N T

2006.) fit~ AR A5, E-mail: liyg@cqupt.edu.cn.
(L#F10857)

[71 LU P. Approximate nonlinear receding-horizon control laws in closed
form[J]. International Journal of Control, 1998, 7(1): 19 — 34.

[8]  FBAE, WRPCAR, RHNAE, A5, — AR IR ARG 153G W F I 7).
PRI 5 R, 2002, 19(1) : 68 - 72.
(GUO lJian, CHEN Qingwei, ZHU Ruijun, et al. Adaptive predictive
control of a class of nonlinear system[J]. Control Theory & Applica-

tions, 2002, 19(1) : 68 —72.)

[91 GOODWIN G C, MAYNE D Q. A parameter estimation perspective
of continuous time model reference adaptive control[J]. Automatica,

1987, 23(1): 57 -170.

VA A

;O (1974, U, TR, mIEER, LEPIRGUECN B G
PP T 14, E-mail: guoj1002@mail.njust.edu.cn;

BRIRME  (1963—), B, Loz &, %, /L, ZERTA
AU A A7) i R G4 A DL N AR AE, E-mail: cqw1002@mail.njust.
edu.cn;

R K (1979—), 5, T LWFSAE, PRI, S0t 2 3
Pl S R 2 14, E-mail: wuyifei@mail.njust.edu.cn;

& (1969—), B, Fd, LA L, BTN w5 Pk A
P38 I 5 M sl B8 5 3, E-mail: Byao@purdue.edu.



