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Abstract

High-precision marine topographic data constitute vital foundational information for the development
of marine resources and environmental protection. In complex marine environments, traditional
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single-source surveying methods often struggle to meet multiple requirements simultaneously, such
as coverage, bathymetric accuracy, detection depth and operational efficiency; multi-source data fu-
sion technology offers a viable solution to this challenge. This paper reviews the primary remote sens-
ing and surveying data sources used in marine topographic mapping, and analyses the characteristics
and limitations of various data types, including satellite radar altimetry, airborne laser ranging, sonar
bathymetry, synthetic aperture radar and optical remote sensing. It further elaborates on four key fu-
sion methods: weighted fusion, geostatistical fusion, multi-scale fusion and deep learning. Building on
this, a technical workflow for the collaborative processing of multi-source data has been established.
The research aims to overcome the inherent limitations of single data sources and provide a technical
reference for practical applications in high-precision marine surveying projects.
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Table 1. Comparison of main data source features for topographic mapping
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Figure 1. Process flow for multi-source data fusion processing
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