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Study on the Terminal Sliding Mode Control Based on Disturbance Observer
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Abstract: The terminal sliding mode control scheme based on disturbance observer is proposed for nonlinear uncertain system. Firstly, the ter-
minal sliding mode control is designed without consideration on external disturbance, to ensure the system convergences to zero in limited time
period; then the nonlinear disturbance observer system is established when disturbance existing to approach unknown external disturbance to
eliminate the influence. Due to the uncertainty of input channel, by adopting adaptive method to approach the upper boundary of uncertainty,

and the stability of the adaptive closed-loop system is verified strictly with the Lyapunov method. Finally, the simulation for inverted pendulum

system is conducted; the result indicates that the proposed control scheme is effective.
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Fig.1 Schematic of the inverted pendulum system
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Fig.2 Simulation results

ME 2(a) TR H, REFTESNER T A AR
BE , (ERZS 2, Tl «, BERETEARJE A I [B] AL SU B %,
HEA T, TE50 SR T 28 S A B DO P A 35
B2(b) 51 2(a) AHXTRE, B4 B iRt il £k, th T
BEAT T IR ERAL R, DY 45 R R RO, B Bk, B
Wil AR B 2(c) ST A% X 5 T 69 18
ATl L, AT LA Y 8 e PR ELRE BE W, X 78 0 UE
T BRI T A5 B A Bk, B 2(d) X HAR
e BB SO0, 78 BB R AE T, 8 I B AR

e, R 22 B Y 1 3E EARRA R
5 4FiE

BT —2RAR LM R G, 5 i A\ E R E
POt T T TR E% ) B & N 7 8, FEL Al TR
FE B T TR &8 s S HOR IR
W, SR BAE R R U R GORS s A E
R FERRCR BT
&% ik
[1] Young K D,Utkin V I,Ozguner U, et al. A control engineer’ s guide

to sliding mode control[ C] //IEEE International Workshop on Vari-
able Structure Systems,Tokyo,Japan,1996.

[2] Man Zhihong, Paplinski A P, Wu H R. A robust MIMO terminal
sliding mode control scheme for rigid robot manipulators[ J]. IEEE
Transactions on Automatic Control ,1994,39(12) ;2464 —2469.

[3] Sun Zongyao, Liu Yunggang. Adaptive state-feedback stabilization for a
class of high-order nonlinear uncertain systems[ J]. Automatica,2007,
43(10) ;1772 -1783.

(4] BEE,2KE, FEHE. B8 Terminal ¥R G LI —LK AR5
ERMARGRA[T]. PyHE2AH,2007,56 (11) 16224 - 6229.

[S] BEE,£KE, FEHE. BB Terminal FBEH] & HAE UASV
BARERRAT]. #5505 ,2007,22(11) :1297 - 1301.

Chen Mou,Chen Wenhua. Sliding mode control for a class of uncer-

[6

—

tain nonlinear system based on disturbance observer[ J]. Interna-
tional Journal of Adaptive Control and Signal Processing, 2010,
24(1):51 -64.

[7] Chen Wenhua. Nonlinear disturbance observer-enhanced dynamic
inversion control of missiles[ J]. Journal of Guidance, Control, and

Dynamics, 2003,26(1) :161 - 166.

(ERE18T)

WEEARE RGBT E . R, ARYE e/ — B A

Gt SCH B ST IR AR R B, XA R ROPR B A AR

RIE, S — B H R T AR E SRR, g R

BB T R/ D R IR + —IE” , R

BEHARAOETE SR E SRR 2] T B AR

8% 3k

(1] 4. Bl BAS R G M]. PI% P2 TRHEK % AR
#1,1999:197 -279.

[2] 5k, EREE, 5k L. BCUEAMTL M. L5 AR AL,

S>PIIIBIIBIIIIIIIIIIIIIIIIIIIIIIIIIIZIIIIIIIIZIIZIIIIIIIIIIZIIZIIIIIIZIIZIIZIIZIIZIIIIIIZIIZIIBIIZIIZIIIIDD

>P3IBIIBIIBIIDDY

>

(BLTRER) mERS: 4-304, 2011 F£EMH: 12.00 5T, 2454: 144.00 5T; ESMEE: M721

RGWBE, LQTH, REE

€ €€ €€ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC €€’

2008 .73 -78.

[3] kB4, ZMGRL, RECEE. BUETTE AL M]. Jb R B2
H ikt ,2000 .59 - 74.

[4] THRR,BREHM, BEM. Exxs/h _felhgilan(J]. Wt
2 2007,32(3) :17 - 19.

[5] ZB#f$,REEHH. Visual C + +/Turbo C & {54 PR sLBR[ M].
JbE: BT Tl H AR, 2004 :46 - 63.

[6] #R3&, HUsabk. /N _Jeih7E S A M AR g P R A [J].
fE R AR 2442 ,2005,18(2) ;244 -246.

[7] Wilson J. 2R E AR FH[ M. MRIRAE, XBME, 3K 4k, 46, 3% b
7 ANBRHRER B pikE , 2009 :196 —206.

&
€ €CCECKCKCECEKEKK

FRENL, ROENEET 4

<

22 PROCESS AUTOMATION INSTRUMENTATION Vol. 32 No. 2 February 2011



	19.pdf
	20.pdf
	21.pdf
	22.pdf

