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随机观测时滞系统的最优估计 
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摘要 
研究了在观测中存在Markov跳跃时滞的离散时间系统的线性最小方差状态估计问题. 首先, 通过引入跳跃

时滞的示性函数, 将带有跳跃时滞的观测方程转化为带有乘性噪声的定常时滞系统. 进一步采用状态扩维

的方法, 将定常时滞系统转化为无时滞的Markov跳跃系统. 最后, 基于得到的无时滞系统, 采用Hilbert空
间已有的几何论知识, 设计线性最优状态估计器, 得出基于Riccati方程的滤波器的表达式, 并证明了所得滤

波器的渐渐收敛性. 
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Optimal State Estimation for Discrete-time Systems 
with Random Observation Delays
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Abstract
This paper investigates the linear minimum mean square error state estimation for 
discrete-time systems with Markov jump delays. In order to solve the optimal 
estimation problem, the single Markov delayed measurement is rewritten as an 
equivalent measurement with multiple constant delays, then a delay-free Markov jump 
linear system is obtained via state augmentation. The estimator is derived on the basis 
of the geometric arguments in the Hilbert space, and a recursive equation of the filter is 
obtained by solving the Riccati equations. It is shown that the proposed state 
estimator is exponentially stable under standard assumptions.
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