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Abstract With the accelerated development of marine resource exploration, the application of Autonomous
Underwater Vehicles (AUVs) in ocean exploration is increasingly widespread. High-precision navigation technology is
crucial for efficient operation of AUVs, and underwater geophysical field-aided navigation has emerged as a research
hotspot in recent years due to its advantages, such as independence from external sensors and immunity to cumulative
errors. In this paper, the current state of underwater geophysical field-aided navigation technologies is reviewed, and the
main methods of terrain-aided navigation, geomagnetic-aided navigation, and gravity-aided navigation are analyzed.
The principle, key sensor technology, and other key technologies of geophysical field-aided navigation are discussed.
Additionally, underwater geophysical field navigation technology based on hydrological information and polarized
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light, as well as multi-AUV cooperative geophysical field-aided navigation technologies are introduced briefly. Finally,
the future development direction of geophysical field-aided navigation is summarized. This paper aims to provide a
reference for the further advancement of AUV underwater navigation technologies.
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Fig. 1 Classification of underwater geophysical field-aided navigation technologies
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Fig. 2 Underwater geophysical field-aided navigation
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Fig. 3 Schematic diagram of multibeam
sonar bathymetry
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