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The transmit signal in broadband Doppler velocimetry technology
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Abstract: As the carrier of system velocimetry, acoustic signal directly affects the velocimetry performance,
which is the key to Doppler velocimetry technology. The spectral characteristics of different transmitted
signals and the Doppler shift measurement error based on complex covariance method are studied. It is
generally assumed that the spectrum of the two-phase coded signal is symmetric about the carrier frequency,
but in fact its spectrum is a bilateral spectrum that is not symmetric about the carrier frequency, and the
degree of asymmetry is quantified by the asymmetry coefficient. The smaller the asymmetry coefficient is, the
smaller the Doppler shift measurement bias and standard deviation are, that is, the Doppler shift measurement
performance is better. Simulation experiments show that the differential repeated pseudo-random Blackman
symbol amplitude modulation coded signal is compared with the commonly used non-differential repeated
pseudo-random two-phase coded signal under the point echo model without considering the beam angle: the
asymmetry coefficient is three orders of magnitude lower; when the SNR within the same frequency band of
the signal is within the range of 0 ~ —10 dB, the Doppler shift measurement standard deviation is reduced by
about 2% ~ 20%; when the SNR is higher than 10 dB, the relative Doppler shift measurement bias is about
5%0 ~ 6%0 smaller.
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Fig. 6 Frequency measurement performance with different coded signals and signal to noise ratio
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