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Fig.1 The Geometry of Acoustic Refraction
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Fig. 2 Flowchart of Sound Velocity Profile Inversing
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mization as objective function respectively, and an improved adaptive genetic algorithm based on sig-
moid function is proposed to solve the optimization model. Finally, two simulation experiments are
executed to validate the validity of proposed method.
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A Method for Inversing Velocity Profiles and Correcting Seafloor
Topography Distortion in Multibeam Systems

MA Kai'?* XU Weiming' XU Jian' DONG Zhouyang'*
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Abstract: To solve the deformed seabed topography caused by the representative error sound velocity
profile (SVP) in the flat seafloor during measuring the depth of sea by multibeam systems, a sound
velocity profile inversed and seafloor topography corrected method is proposed on the basis of the sea-
bed observation. Looking on the incidence angles and the travel time of beam as the input parameters,
the function relationships are built up between the beam displacement and the travel time of the error
sound velocity., Then, the modified SVP, which was approximated to the true SVP, is inversed by the
indirect adjustment and the Levenberg-Marquardt (LM) method. Thus, correcting the distorted ter-
rain is achieved. Through the field data validating, results show that the inversed SVP is more con-
verged to the original SVP than that of the error SVP. Meanwhile, the distorted terrain caused by the
sound velocity errors can be reduced effectively by the proposed inversion method, and the STD
(standard deviation) of the modified depth is reduced by 50% above.

Key words: multibeam systems; inversion of sound velocity profile; correction of seafloor topography;

indirect adjustment

First author: MA Kai, master, assistent engineer, specializes in the theories and methods of coastal surveying and hydrographic data pro-
cessing. E-mail: 869834988@qq. com
Corresponding author: XU Weiming, PhD, associate professor. E-mail: xwmO05@mails. tsinghua. edu. cn

Foundation support: The National Natural Science Foundation of China, No. 61071006.



