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Abstract: Tide-independent bathymetric surveying is currently one of the commonly used methods in
hydrographic surveying, primarily employing Real-Time Kinematic ( RTK ) or Post-Processed Kinematic ( PPK )
techniques. It is widely applied in underwater topographic mapping of inland rivers, reservoirs, lakes, and
coastal areas. Based on the fundamental principles and core techniques of tide-independent bathymetry, this
paper addresses the limitations of RTK and PPK technologies in obtaining high-precision elevation observations in

remote offshore environments lacking base stations and network coverage. Trimble Real Time eXtended ( Trimble
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RTX ) technology is utilized to acquire high-precision Global Navigation Satellite System ( GNSS ) elevation

data, from which water level elevation is extracted via Fast Fourier Transform ( FFT ) low-pass filtering, thereby

realizing tide-independent bathymetric surveying. A comparative analysis is conducted between this method, the

traditional tidal observation mode, and the PPK-based tide-independent mode. Experimental results demonstrate

that this technique achieves high-precision water level elevation observations without the need for establishing a

land-based reference station. It offers a broader operational range and higher efficiency, and its measurement

accuracy meets the technical requirements for bathymetric surveying. This approach provides a new technical

model for tide-independent bathymetry and can be extensively applied in marine underwater topographic mapping.

Keywords: Tide-Independent; Trimble Real Time eXtended ( Trimble RTX ) ; Bathymetric surveying; Post-

Processed Kinematic ( PPK )
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Fig.l Principle of tide-independent bathymetry surveying
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Fig.3 Tidal level information extraction
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Table 1 Statistics of the static comparison test
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