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Fig. 1 The response of system states
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Fig. 2 The response of tracking error
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Fig. 3 The response of control input

KUSHNER H J. Stochastic stability and control M . New York: Academic Press 1967.
MAO X R. Stochastic differential equations and applications M . Horwood: Chichester 1997.
PAN Z G BASAR T. Backstepping controller design for nonlinear stochastic systems under a risk-sensitive cost criterion
J . SIAM Journal on Control and Optimization 1999 37( 3) :957 —995.
KRSTIC M DENG H. Stabilization of uncertain nonlinear systems M . NewYork: Springer 1998.
. J. 2011 32(2) : 153 - 161.
LI W Q XIE X J ZHANG S Y. Outputfeedback stabilization of stochastic high-erder nonlinear systems under weaker con—
ditions J . SIAM Journal on Control and Optimization 2011 49( 3) : 1262 - 1282.
GU K Q KARITONOV V L CHEN J. Stability of time-delay systems M . Boston: Birkhauser 2003.
CHEN W S WU J JIAO L C. Statefeedback stabilization for a class of stochastic time-delay nonlinear systems J . Interna—
tional Journal of Robust and Nonlinear Control 2012 22( 17) : 1921 —1937.
XIE X J LIU L. A homogeneous domination approach to state feedback of stochastic high-order nonlinear systems with
time—varying delay J .IEEE Transactions on Automatic Control 2012 58( 2) : 494 —499.



304 ( ) 36

10 XIE X J DUAN N. Output tracking of high-erder stochastic nonlinear systems with application to benchmark mechanical
system J .IEEE Transactions on Automatic Control 2010 55(5) : 1197 — 1202.

11 XUE L R ZHANG W H XIE X J. Global practical tracking for stochastic time-delay nonlinear systems with SISS-ike in—
verse dynamics J . Science China Information Sciences 2017 60( 12) : 1 —15.

12 XUE L R ZHANG W H LIN Y N. Global output tracking control for high-erder stochastic nonlinear systems with SISS in—
verse dynamics and time-varying delays J . Journal of the Franklin Institute 2016 353( 13) : 3249 -3270.

13 LI W Q WANG H. OutputHeedback tracking of stochastic nonlinear systems using homogeneous domination approach C
//36th Chinese Control Conference 2017: 1817 —1821.

14 LI'WQ LU L FENG G. Output tracking of stochastic nonlinear systems with unstable linearization ] . International Jour—
nal of Robust and Nonlinear Control 2018 28(2) : 466 —477.

15 LIUSJ GE SZ ZHANG ] F. Adaptive output feedback control for a class of uncertain stochastic nonlinear systems with
time delays J . International Journal of Control 2008 81( 8) : 1210 - 1220.

16 KHALIL H K. Nonlinear systems M . Beijing: Publishing House of Electronics Industry 2007.

Output-feedback Tracking Control for Stochastic Nonlinear Systems
with Time-varying Delays

YOU Yuyao LI Wuquan GU Jianzhong

( School of Mathematics and Statistic Science Ludong University Yantai 264039 China)

Abstract: The outputHfeedback tracking control problem for a class of stochastic nonlinear systems with un—
known time-varying delays was studied in this paper. The drift terms and diffusion terms depend not only on the
output signal but also on the unmeasurable states and unknown time-varying delays. For the stochastic nonlin—
ear system with time-varying delays by introducing coordinate transformation and homogeneous domination
technique an observer-based outputdeedback controller was designed so that the tracking error could be adjus—
ted to any arbitrarily small neighborhood of zero. The effectiveness of the proposed scheme was demonstrated by
the simulation.

Keywords: time—varying delay; stochastic nonlinear systems; output-feedback; tracking



