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Single-Observer Passive Location Algorithm Based on
Square-Root UKF with Forward-Backward Filtering

Huang Yaoguang', Gao Bo', Li Jianxin', Huang Shangqi®
(1. Institute of Information Engineering, The PLLA Information Engineering University, Zhengzhou, 450002, China;
2. Unit No. 65022, PLA, Shenyang, 110000, China)

Abstract: The observability and measurement accuracy are low in single observer passive loca-
tion, so the initial error is usually large. As the unscented Kalman filtering (UKF) in single
observer passive location is sensitive to the initial value and its result will divergent because of
numerical calculation error, an improved forward-backward smoothing algorithm based on
square-root unscented Kalman filter (SRUKF) is presented. To guarantee the stability of the
filter, the algorithm uses the covariance square root matrix instead of the covariance matrix in
the process of estimation. And the algorithm utilizes backward smoothing to get a more accu-
rate state estimate as an initial condition to improve the robustness of the initial value. Simula-
tion results show that the algorithm has better performance, compared with UFK and SRUKF
in the filter's stability, convergence velocity, positioning precision and the robustness to the in-
itial value.

Key words: single observer passive location; square-root unscented Kalman filter; backward-

smoothing; nonlinear filtering
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