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Waveforms design for active wake homing torpedo detection

WU Chu-chu, ZHOU Sheng-zeng, JIANG Lin-feng
(Shanghai Marine Electronic Equipment Research Institute, Shanghai 201108, China)

Abstract: In order to achieve the stable detection at different speeds of wake homing torpedo, the model of wake homing
torpedo is established, and the Doppler properties of motion platform’s sonar reverberation and target echo are analyzed
in the paper. The results show that for the active sonar of detectong wake homing torpedo, the Doppler of target echo is
small and unstable when the torpedo speed is less than 2 times the platform speed. So it is difficult to detect wake homing
torpedo stably by using Doppler filtering. Wideband Doppler sensitive pulse combined with CW pulse is proposed to
detect wake homing torpedo. The simulation shows that the combined pulse has super abilities in range resolution, speed
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resolution and reverberation suppression.

Key words: wake homing torpedo; active sonar; waveform design; reverberation suppression
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Fig.1 Sketch map of the plane shape of ship’s wake
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Fig.2 Single beam detection of torpedo
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Fig.3 The single beam guidance trajectory
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Fig.4 Triple beams’ detection of torpedo
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Fig.5 Triple beams’ guidance trajectory
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Fig.6 Definitions of angles and geometric positions between the base
and targets
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Fig.8 Space-time property of reverberation for moving platform
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Fig.9 Doppler of a torpedo as a function of torpedo speed and
inserting bearing
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Fig.10 Q functions of different signals
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