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Abstract

This article introduces the working principle of the unmanned surface vessel (USV) bathymetric sys-
tem and the Huawei 3 USV bathymetric system. It explores the application of the USV bathymetric
system in underwater topographic surveying, evaluates the internal depth measurement consistency
of the system using the check line method and the overlapping profile method, and assesses the ex-
ternal depth measurement consistency through the overlapping profile method and DEM raster op-
erations. By conducting comparative analysis, the reasons for depth measurement discrepancies be-
tween the two bathymetric systems are examined, providing a research foundation for the application
of USV bathymetric systems in underwater topographic surveys of river channels in complex waters.
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Figure 1. Schematic diagram of unmanned ship underwater terrain measurement principle
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Figure 2. Hardware schematic diagram of the depth measurement system of the Huawei 3 unmanned ship
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Figure 3. Operating process of the depth measurement system on the Huawei 3 unmanned ship
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Table 1. Statistical table of parameters using depth measurement system
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Table 2. Statistical table of differences between inspection lines within 1 mm and main measurement points or contour lines
on the diagram
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Figure 4. Comparison of poor underwater overlap cross-section of unmanned ship measurement system
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Figure 5. Schematic diagram of comparative analysis of overlapping sections between unmanned ship measurement system

and sea eagle depth measurement system
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Figure 6. Schematic diagram of DEM difference extracted from HY 1603 data by MiG network 0.2
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Figure 7. Schematic diagram of riverbed elevation at the same location in DEM model
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Figure 8. Schematic diagram of echo lines on hard underwater surfaces
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Figure 9. Schematic diagram of layered underwater echo lines

E 9. SERKREELREE

SR BN RV A7 Sk B A Rl DX S5 A e T 1 H D s Ll o 2800 B, 24 7K R S A
[l 7 B S an 1] 8, B EL A W3k 3.

DOI: 10.12677/ag.2025.1512145 1570 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.1512145

FIEWF 45

Table 3. Statistical table of static depth measurement comparison data of two sets of depth sounding systems on hard water
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