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An Improved Non-differential Positioning Function Model of Seafloor Control Points

MA Yue-yuan', ZENG An-min’, XU Yang-yin'
1.Information Engineering University, Zhengzhou 450001, China;
2.Xi’an Research Institute of Surveying and Mapping, Xi’an 710054, China

Abstract: The positioning accuracy of seafloor geodetic control points is affected by the complex marine
environment, so it is essential to construct a suitable function model. In this paper, the traditional function model
of acoustic positioning of control points on the seabed is proposed, and the calculation process of the model
is introduced in detail, with its disadvantages analyzed. Based on the traditional one-way model, an improved
positioning function model and a two-way model are proposed. According to different flight paths, the least
square solution and robust least square solution are used to locate other function models. The results show that
the improved underwater non-difference positioning model can effectively correct the ranging error caused by
the continuous travel of the measuring ship in the process of acoustic pulse signal propagation and improve the
positioning accuracy. A robust least square algorithm can effectively overcome the influence of gross error on
positioning accuracy. Under the linear navigation condition, it can eliminate the influence of ranging error on the
horizontal component and the accuracy of the horizontal element more effectively. The accuracy of the elevation
component is slightly inferior to that of the centimeter level.

Key words: seafloor control point; acoustic positioning; function model; non-difference location; robust least

squares





