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Passive ranging of underwater motional targets
based on Doppler frequency shift

LI Jun-giao, YUE Jian-ping, XIAN Guan-fu, YIN Yong
(Unit 91388, PLA., Zhanjiang 524022, Guangdong, China)

Abstract: A method and key technology for passive ranging of underwater motional targets based on
doppler frequency shift are studied in this paper. A method of signal balancing based on Hilbert transform
is taken. The frequency matching method and PMTM method are used to improve the estimating precision
of instantaneous frequency. Based on the geometrical model and the freqyency’s differential coefficient,
the target’s bevel distance is calculated. The results of simulating experiments show that the arithmetic is
correct and feasible, and can improve the passive ranging precision of underwater motional targets under
condition of SNR higher than 10dB. In the end , an applied example based on this arithmetic is given.
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Fig.1 Radiated noise of underwater motional target
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Fig.5b Passive ranging result
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Fig.6 Noise of motorboat
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Fig.7 Doppler frequency detecting result
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