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Improved Extended Kalman Filter Tracking Method Based On Active
Waveguide Invariant Distribution

SUN Tongjing®  ZHU Qingyu®  WANG Zhizhuan®®
®(Department of Automation, Hangzhou Dian zi University, Hangzhou 310018, China)
®(School of ship and ocean engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

®( Underwater Test and Control Technology Key Laboratory, Dalian 116013, China)

Abstract: In the complex Marine environment, the known information of the target is seriously disturbed by
environmental noise and reverberation, which leads to poor target tracking effect, and it is difficult to extract
the utilizable features of the target from these disturbances. This paper proposes an improved extended Kalman
filter tracking method based on active waveguide invariant distribution by integrating the coupling
characteristics of the target and environment into the target tracking algorithm. Firstly, based on the basic
theory of target scattering in shallow sea waveguides, the mathematical model of invariant representation of
active waveguide under the condition of receiving and receiving separation is derived, and the constraint
relation of distance, frequency, and invariant distribution of active waveguide is obtained. Then this constraint
is added to the state vector of the extended Kalman filter, and the fit degree between the model and the real
trajectory of the target is improved by adding new constraints to enhance the precision of target tracking.
Finally, the tracking performance of the proposed method is verified by simulation experiments and measured
data. The results show that: compared with the conventional extended Kalman filter tracking method, the
proposed method can improve the tracking accuracy of the target better. The optimization rate of the
simulation results can reach about 50%, and the optimization rate of the measured data processing results is
about 60%.

Key words: Underwater target tracking; Extended Kalman filter; Shallow water waveguide; Target interference

characteristic; The active waveguide invariant
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