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Multibeam amplitude-phase joint adaptive detection and filtering for
underwater terrains
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Abstract ; Modern multibeam sonars are of immense significance in marine mapping. However, conventional ampli-
tude-phase joint detection algorithms face challenges in complex waters, such as issues with the accurate determina-
tion of angle thresholds and the influence of measurement outliers. To address these issues affecting the quality of
detection of underwater terrains, this study constructs an angle decision factor model based on a quality factor model
to realize adaptive determination of angle thresholds for the joint detection algorithm. Additionally, a secondary de-
tection and filtering model was developed for real-time outlier processing. Simulation experiments with terrain data
of varying slopes were conducted to verify the effectiveness of the angle decision factor model and the outlier second-
ary detection and filtering model. The Lake test results further reveal that the angle decision factor model can effec-
tively adapt to terrains of different slopes in real environments, thereby achieving adaptive threshold determination.
It was also proved that the secondary detection and filtering model remains efficient and stable while performing out-
lier detection and filtering processing. Compared with conventional slope filtering algorithms, the proposed model
yields smoother results with fewer outliers, demonstrating its superiority in improving data quality and minimizing
errors for reliable terrain detection. The results of this study can provide effective guidance for obtaining reliable
outcomes in the field of terrain detection.

Keywords ; multibeam sonar; amplitude-phase joint; angle thresholds; quality factor; angle decision factors; adap-

tive determination; outlier detection; filtering processing
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Fig.1 Schematic diagram of beam data echo envelope
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measurement error
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