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Angular response correction method of multibeam sonar images based on wavelet analysis
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Abstract: Multibeam sonar images have important applications in seabed substrate classification, but they are signifi-
cantly influenced by angular response (AR), which brings difficulties to their interpretation. Considering the cha-
racteristics of multibeam AR curves with non-stationary discrete random signals, an angular response correction
method of multibeam sonar images based on wavelet analysis is proposed in this paper. Firstly, the AR curve was
decomposed by wavelet to obtain long-wave term and short-wave term. Then, 3D histograms of long-wave and
short-wave terms were drawn respectively to obtain the optimal parameters of wavelet decomposition and the divi-
sion of multibeam bands with the same substrate area respectively. Finally, AR correction of long-wave term was
carried out in the same substrate area, and the corrected long-wave and short-wave term were reconstructed to ob-
tain high-quality multibeam sonar images. Experimental analysis shows that this method can effectively reduce the
influence of angular response on sonar images while retaining the original details, and thus has reference and applica-
tion value for multibeam sonar image processing.
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Fig. 1 3D histogram of short-wave term
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Fig. 2 3D histogram of long-wave term
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Fig. 3 Flowchart of optimal wavelet parameter acquisition
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Fig. 4 Short-wave term’s 3D histogram profile and its probability density curve
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Fig. 5 Evaluation results of wavelet base and decomposition layers by statistical parameters
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Tab. 1 Results of statistical parameters under different wavelet bases and decomposition layers
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