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Detection and calibration of roll installation residuals based on

constraints of dual-head multibeam overlapping regions
LIU Chaoping' , WU Donggiang”, HUANG Yi*, BU Xianhai',
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Abstract; To solve the problem that there is still an angular deviation after the installation and calibration of the
transducer in the dual-head multibeam sounding system, this study proposed a method for the detection and
calibration of roll installation residuals of transducers based on the constraints of the dual-head multibeam internal
overlapping regions. Firstly, the influence of the existence of roll installation residuals on submarine topography
during the measurement process was analyzed, and using the local flat terrain data of the adjacent survey line as the
constraint and the random sample consensus (RANSAC) algorithm for planar fitting, the angle between the two
planes was detected and obtained, thus realizing the calibration of the roll installation residuals on one side of the
head. Then, based on the constraint of the internal overlapping region of the two heads of the same survey line with
multiple beams and two heads, the RANSAC algorithm was used to detect and obtain the mounting residuals of the

other side of the head. Finally, the accurate calibration of the dual-head multibeam roll installation residuals was
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completed. The experimental results show that the algorithm can effectively detect the roll installation residuals.
The number of point clouds with water depth discrepancies less than 0.5 m in the overlapping areas of adjacent
survey lines accounts for more than 99%. The mean value between survey lines is 0.043 m and the standard
deviation is 0. 003 m, which are better than that of the patch test of 0. 099 m and 0. 008 m. The mean value and
standard deviation of the water depth discrepancy in the overlap area of the two heads in the survey line are both
0. 006 m, which are better than the 0. 009 m and 0. 021 m of the patch test, indicating that the algorithm has good
consistency.
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Fig. 2 Flow chart of residual detection and calibration of multibeam roll installation
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Fig. 5 Distribution of water depth discrepancies in the overlapping areas of survey lines
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