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Abstract

With the continuous operation of logistics infrastructure such as ports, waterways, and bridges, the
condition of their underwater structures directly affects the safety and efficiency of logistics trans-
portation. Traditional manual underwater inspection involves high operational risks, limited effi-
ciency, and relatively high costs. Unmanned vessels and underwater robots have therefore been in-
creasingly applied to infrastructure inspection. Based on relevant literature from the CNKI and
Wanfang databases from 2002 to 2024, this study uses CiteSpace to conduct a visual analysis of 512
valid publications, examining the research status and hotspots from the perspectives of annual pub-
lications, author and institutional collaboration, keyword co-occurrence, and clustering. The re-
sults show that unmanned vessels, sensors, deep learning, target recognition, and underwater in-
spection are the major research directions, with research developing from single-device applica-
tions toward multi-sensor fusion, intelligent recognition, and autonomous operations. From a logis-
tics perspective, unmanned underwater inspection can provide technical support for condition
monitoring, risk warning, and preventive maintenance of ports, waterways, and bridges, thereby
helping ensure the continuity and safety of logistics transportation.
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Figure 1. Annual publication trend of the literature
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Figure 2. Author collaboration network
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Table 2. Ranking of institutions by publication quantity for “Unmanned Equipment in Underwater Bridge Pier Inspection”
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Figure 3. Institution collaboration network
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Figure 4. Keyword co-occurrence network for “Unmanned Equipment in Underwater Bridge Pier Inspection”
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Table 3. Ranking of keywords by frequency for “Unmanned Equipment in Underwater Bridge Pier Inspection”
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Figure 5. Keyword clustering map for “Unmanned Equipment in
Underwater Bridge Pier Inspection”
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Figure 6. Keyword burst map for “Unmanned Equipment in Underwater Bridge Pier Inspection”
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