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The modified Riccati equation for discrete-time linear filtering
with incomplete measurements

XU Zhi-gang"?, SHENG An-dong' , GUO Zhi!

(1. School of Automation, Nanjing University of Science and Technology, Nanjing Jiangsu 210094, China;
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Abstract: There are some changes of property in the filter equation and Riccati equation when missing measurements
occur. When the probability of detection is less than unity, by utilizing the properties of a positive-definite matrix and
the Lyapunov inequality, we investigate the relation between the modified Riccati difference equation(MRDE) and the
location of missing data in incomplete measurements for a discrete-time system. It is shown that under certain conditions
the MRDE is a monotonically decreasing function of the location of missing data. Because the computation load for a
theoretical MRDE statistically grows exponentially with respect to the number of possible miss/detection sequences, we
give the upper and lower bounds of the covariance for the state-error for practical applications. The calculation complexity
is O(k?).
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