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Local confidence level enhanced cross-spectral DOA
histogram of single vector hydrophone
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Abstract: The cross spectral DOA histogram obtained by a single vector hydrophone can distinguish multi-targets to a
certain extent. However, its performance depends on the window disjoint orthogonality (WDO) of target signals. The
WDO indicates the proportion of the dominant signal in the total signals. The stronger the WDO, the closer the
estimation of the cross spectral DOA histogram is to the real DOA of the dominant target. In this paper, local
confidence level is used to enhance the cross spectral DOA histogram for multi-target resolution. Local confidence
level represents the proportion of the principal component in the total components, so it can be used as an estimate of
WDO. In counting cross spectral DOA histogram, the DOA estimation results at time-frequency points are weighted
by local confidence levels to enhance the contribution of the DOA estimation results at the time-frequency points with
strong WDO, so that the spectral peaks near the real DOAs of the targets are increased, and the multi-target resolution
is improved. The analysis of lake trial data confirms the availability of local confidence weighting in improving multi-
target resolution performance.
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