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Residual Correction of the Rolling Motion in Multibeam Bathymetry Using Overlapping
Area of Adjacent Survey Lines

WANG Junsen', JIN Shaohua', BIAN Zhigang?, BIAN Gang'
(1. Department of Military Oceanography and Hydrography, Dalian Naval Academy, Dalian 116018, China; 2. Tianjin Hydrographic Center
of Beihai Navigation Safety Administration, Ministry of Transport of the People’s Republic of China, Tianjin 300222, China)

Abstract: Given that the edge beam of the multibeam bathymetric strip is affected by various errors like motion errors and sound velocity
profile bias and its data quality is poorer than that of the central beam, we have proposed a model to correct the rolling motion residual of
the edge beam of multibeam bathymetry using the overlapping area of adjacent survey lines to improve data quality of them. Specifically,
we employed the matching interpolation model of the bathymetry points along the heading to match the bathymetry points of the central
beam with those of the edge beam, and obtained the bathymetric error value of the edge beam. Then, we adopted the residual correction
model of the rolling motion to compensate for the beam incidence angle that considers the attitude angle. Finally, based on calculating the
residuals of rolling motion, we analyzed and inverted the relationship between the residuals of rolling motion and the rolling data. The
calculation results indicate that the proposed model can accurately extract the bathymetric error values of the edge beam, and the corrected
seabed topography eliminates the undulation caused by errors, thus effectively weakening the impacts of various errors on the edge beam
and providing valuable application references for practical engineering.

Key words: multibeam bathymetry; rolling motion residual; bathymetry point matching; beam incidence angle; cubic spline interpolation



