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摘要 

针对一类状态和控制变量均带有时滞的非线性系统的带有二次性能指标函数最优控制问题, 本文提出了一

种基于新的迭代自适应动态规划算法的最优控制方案. 通过引进时滞矩阵函数, 应用动态规划理论, 本文获

得了最优控制的显式表达式, 然后通过自适应评判技术获得最优控制量. 本文给出了收敛性证明以保证性

能指标函数收敛到最优. 为了实现所提出的算法, 本文采用神经网络近似性能指标函数、计算最优控制策

略、求解时滞矩阵函数、以及给非线性系统建模. 最后本文给出了两个仿真例子说明所提出的最优策略的

有效性.  
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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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