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Studies of waveguide invariant passive ranging of acoustics vector sensor line array
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Abstract A passive ranging method is proposed based on waveguide invariant. The receive Low
frequency analysis record (LOFAR) spectrum contain parabola striations when the wideband target pass by
the Closest Point of Approach (CPA). We can extract the striations Through suitable image processing technique
such as HOUGH transform, and then derive the waveguide invariant, finally estimate the range of the target.
Vector LOFARgram contain particle velocity information has higher SNR than scalar LOFARgram which can
improve the precision of range estimate. The method can estimate the range of the CPA with high precision
for both simulation and experimental data. In estimating the CPA range, both the experience value and the
measuring value of the waveguide invariant are used, result show that the measuring value is more credible.
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