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Converted measurement cubature Kalman filter for Doppler-assisted
target tracking
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(1. Key Laboratory of Information Technology for Autonomous Underwater Vehicles, Institute of Acoustics, Chinese
Academy of Science, Beijing 100190, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Qingdao Branch of Institute of Acoustics, Chinese Academy of Sciences, Qingdao 266114, China)

Abstract: This paper proposes a sequential filtering target tracking algorithm based on the converted measurement
cubature Kalman filter to solve the problem of Doppler-assisted target tracking. Firstly, a new measurement function is
reconstructed by decorrelating the range measurement error with Doppler measurement error. Then, based on the Bayesian
method, the unified theoretical framework of the sequential processing algorithm with Doppler measurement is proposed,
and the sequential filtering of range measurement and Doppler measurement is realized. Under this framework, the new
sequential filtering target tracking algorithm based on the converted measurement cubature Kalman filter is proposed. In
this algorithm, the target state is estimated by the converted cubature Kalman filter and position measurement, and then
the final state estimation is a combination of pseudo-Doppler measurement estimation and the measurement update of
classical cubature Kalman filter. By analyzing the performance of the proposed algorithm, it is proved that the algorithm
has good consistency and convergency. Simulation results show that this algorithm has higher tracking accuracy than
other tracking algorithms.

Keywords: converted measurement; Doppler measurement; sequential filtering; consistency; convergency; cubature
Kalman filter
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