Ak 2E4 201036 (1): 121-129  ISSN: 0254-4156 CN: 11-2109/TP

IR

ST HIE N B A BRI — 2 A I AT I 2 O ) R 2R R g A
25 3] S s

BLDOK, TR, XS, K ER

1. P EEEER H ST JE3 100190

2. RAC KRG BREE 5 TR B B 110004

3. IRPH TR TFE R WPH 110136
W ks 1 2008-9-5 & [m] 1 2009-3-3 W% fk & An H M 4% H i
EE

B0 — IR AR AR B 317 A7 N (R AR R R SR AT — PR RESR bR el e L P bl 1r A, ASCHR i 17—
T T (KR AX A G N Bl A ISR i) dee L 1)y . T 5 | BRI wir A B e 5, W sh A MR B S, ASSCER
7 Il A, ARG A G AR A e U i i ATy T WS UE W DAARAIE
RE AR B BB SIERIER AR, Do T SEBUIT Pt IO A, A SCRTMZ AP REFRAR R B TH T SR A2l 3R
W SRARIA R PR DL AR RS, SR o AR STt T P A7 B U W P e ) e DAL SR 1
AL

K 17

GBI MRI(ADP)  Elsh &R I Uil JERPE RS phems

RS

An Optimal Control Scheme for a Class of Discrete-
time Nonlinear Systems with Time Delays Using
Adaptive Dynamic Programming

WEI Qing-Lai, ZHANG Hua-Guang, LIU De-Rong, ZHAO Yan

1. Key Laboratory of Complex Systems and Intelligence Science, Institute of
Automation, Chinese Academy of Sciences, Beijing 100190, P.R. China

2. School of Information Science and Engineering, Northeastern University, Shenyang
110004, P.R. China

3. Department of Automatic Control Engineering, Shenyang Institute of Engineering,
Shenyang 110136, P.R. China

Abstract

In this paper, an optimal control scheme for a class of nonlinear systems with time
delays in both state and control variables with respect to a quadratic performance
index function is proposed using a new iterative adaptive dynamic programming (ADP)
algorithm. By introducing a delay matrix function, the explicit expression of the optimal
control is obtained using the dynamic programming theory and the optimal control can
iteratively be obtained using the adaptive critic technique. Convergence analysis is
presented to prove that the performance index function can reach the optimum by the
proposed method. Neural networks are used to approximate the performance index
function, compute the optimal control policy, solve delay matrix function, and model the
nonlinear system, respectively, for facilitating the implementation of the iterative ADP
algorithm. Two examples are given to demonstrate the validity of the proposed optimal
control scheme.
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