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Simulation Research on Real-time Target Trajectory Solution Algorithm for Active Sonar

GAO Diaolin, XU Na, HOU Xiaoqian
(HAIYING Enterprise Group Co. , Ltd. , Wuxi 214061, China)

Abstract Due to the low speed of sound in water, it takes several seconds or even tens of seconds for the active sonar
to complete the detection of the range. Which is the scanning cycle of the active sonar. As active sonar conduct activities,
including searching, tracking of target, etc. , in terms of scanning cycles, its update rate is low and its reporting system has the
same feature when it resolves the target’s elemants. For the improvement of sonar performance and the efficiency of the
system’s visual interpretation, this paper proposes a real-time target trajectory solving algorithm that combines unscented
Kalman filter (UKF) and outlier elimination. The algorithm first uses UKF to predict the target’s azimuth and distance
information per second on the basis of the target information acquired at the interval of the sonar scanning cycle, and then
adjusts the filter gain or performs outlier calculation in real time according to the outlier processing, and finally uses the location
information of the target to solve the target speed and heading information per second. The simulation experiment of the target
under different headings and speeds is carried out to verify the validity and correctness of the proposed algorithm.
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Fig. 1 Basic procedure of target trajectory

solution algorithm
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Fig. 2 Diagram of target actual and predicted
motion trajectories
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