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A method for correcting anomalous frequency decomposition in the
center of multibeam sonar images
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(1. College of Geodesy and Geomatics, Shandong University of Science and Technology. Qingdao 266590, China;
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Estuary (Zhejiang Institute of Marine Planning and Design) . Hangzhou 310020, China)

Abstract: Central anomalies in multibeam backscatter data can significantly affect sonar images. The existing
methods for processing multibeam intensity data do not fully utilize frequency-based operations for fine-grained
analysis. Therefore, this paper proposed a combined processing method based on frequency multiscale
decomposition and adaptive filtering. First, the multibeam intensity data was preprocessed and appropriate wavelet
basis functions were selected to perform multiscale decomposition on the backscatter intensity data to obtain the
high- and low-frequency components. Second. based on the statistical analysis of the intensity of multiple Pings, the
range of the central anomaly region was identified. Then. a dual-filtering strategy was applied to the low-frequency
components and the adaptive thresholding was adopted to enhance the high-frequency components in detail. Finally,
high quality sonar images were realized by reconstructing the high- and low-frequency components. Experimental
results show that this method reduces the standard deviation of intensity in the central region from 7. 8 dB to 1. 8 dB

and the standard deviation across the entire region from 23. 1 dB to 19. 4 dB. By synergistically optimizing the high-
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and low-frequency components, this method can suppress central anomalies and preserve detailed information
effectively, thus significantly improving sonar image quality and providing reliable data support for further
applications of multibeam sonar imaging.

Key words: multibeam sonar; backscattered intensity; multiscale decomposition; high- and low-frequency compo-

nents; least mean square (LMS) filters
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Fig. 1 Strip central anomaly effect
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Fig. 3 Satellite image of the experimental area
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Fig. 4 Bathymetric and raw intensity maps of the experimental area
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Fig. 10 Substrate classification effect
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Table 3 Accuracy statistics of substrate classification by different treatment methods
Fk e RS EREE/ Y% WRASERE/ % MRS/ % Kappa 2 %L
SVM 83.3 87.6 85.3 0.71
CARIS AVG RF 93.5 93.2 93.6 0.85
KNN 95.9 78.8 88.0 0.76
SVM 96. 1 76.7 88.0 0.74
ATy RF 95.3 92.6 94.2 0.87
KNN 94.7 90. 9 92.0 0. 84
SVM 59.1 86.1 70.3 0.43
Lambert f % RF 80. 8 97.6 87.7 0.75
KNN 73.8 79.6 76.0 0.52
SVM 84.8 72.6 78.6 0.58
AL A ¥ — O RF 84.3 95. 2 90.5 0.77
KNN 84.8 90. 3 85.5 0.74
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