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Research on Seafloor Target High-Precision Positioning Algo-
rithm Based on GNSS-A

DU Kai',LIU Huimin',SHAN Rui"*, YU Deshui' ,ZHOU jixiang' ,DONG Lingyu'

(1. Qingdao Institute of Marine Geology,China Geological Survey, Qingdao, Shandong,266237,China;2. College of Surveying and
Geographic Informatics, Tongji University,Shanghai, 200092, China)

Abstract:In order to improve the vertical positioning accuracy of seafloor target,the basic principle of Global
Navigation Satellite System-Acoustic (GNSS-A) is analyzed,and the acoustic positioning algorithm of sub-
marine targets based on dynamic observation is given. Aiming at the problem of two-way propagation delay in
dynamic observation, the transmitting and receiving processes are considered separately, and the Least
Squares (LS) method is used to solve the circular symmetric observation data to eliminate the influence of
most systematic errors and gross errors on the horizontal positioning accuracy. Combined with the results of
horizontal calculation,the high-precision acoustic ranging information and measured sound velocity profile in-
formation,the Sound Ray Tracking (SRT) is carried out and iteration is constructed to further reduce the
vertical direction error and improve the vertical positioning accuracy of seafloor target points. The experiment
in the South China Sea proves that the proposed method can effectively reduce the influence of sound velocity
error on the ranging accuracy,and obviously improve the positioning accuracy of seafloor targets in the verti-
cal direction.

Key words: GNSS-A ;seafloor target position;acoustic transducer;least square method;sound ray tracking
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