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Abstract : This paper focuses on the strategies for applying unmanned survey vessels in underwater topographic
surveys, systematically constructs a technical system and operational process, and proposes core
application optimization strategies, aiming to provide technical support for relevant engineering
practices. The technical system encompasses platform systems, sensor payloads, and data
processing systems. The platform system customizes hulls and propulsion based on water area
characteristics and employs integrated navigation and dual-mode control. Sensor payloads are
selected according to needs and calibrated throughout their lifecycle. The data processing system
achieves full-process automation and quality control. The operational process is divided into three
stages: task planning, field data collection, and office processing, ensuring data validity and reliable
results. Core optimization strategies include adapting to multiple scenarios through the collaborative
alignment of the "platform-sensor—operational mode"; enhancing accuracy and efficiency through
calibration, data fusion, and intelligent planning; and constructing a comprehensive safety assurance
system encompassing equipment, data, and personnel. Research indicates that unmanned survey
vessels can achieve efficient, precise, and safe underwater topographic surveys, holding significant
practical value for improving operational quality and efficiency.
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