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Waveform design of pulse coherent Doppler sonar with
velocity and range constraints

Yang Yongshou, Fang Shiliang
(Key Laboratory of Underwater Acoustic Signal Processing of Ministry of Education,
Southeast University, Nanjing 210096 )
(School of Information Science and Engineering, Southeast University, Nanjing 210096 )
Abstract

Aiming at the problem of requiring higher velocity accuracy in velocity measurement of low-speed current, a
dynamic setting method of coherent Doppler sonar’ s waveform parameters is proposed, this method can meet the
constraints of measurement environment and make the velocity estimation accuracy optimal. Based on the theory of
ambiguity function and parameter estimation, the relationship between the velocity accuracy of coherent pulse train
and its waveform parameters is studied. The constraints of environmental factors such as velocity range, detection
distance and flow field distribution on the waveform parameters are analyzed in detail. The nonlinear programming
method is used to obtain the formulas of waveform parameters which makes the velocity accuracy optimal. The ex-
perimental results show that the proposed waveform design method is correct and practical.

Key words: pause coherent, waveform design, velocity estimation,acoustic Doppler, ambiguity function
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