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Abstract

Underwater dredging is an important part of waterway dredging, port management, and water environment management. The cutter
suction dredger has gradually become well-known for its high efficiency and sustainability. However, due to its working environment
being affected by various factors such as water flow interference, water obstruction, and complex terrain, its underwater positioning
accuracy is insufficient, which can easily lead to incomplete dredging, over excavation, and under excavation, seriously limiting
the quality and efficiency of construction. This project focuses on the characteristics of suction dredging operations, analyzes
their core requirements and evaluation criteria, explores their applicability, establishes a multi-source joint positioning technology
system, clarifies the fusion mechanism and collaborative positioning mode of satellite, acoustic, and inertial navigation positioning
technologies, and proposes a joint positioning method based on satellite acoustic inertial navigation. It is expected to lay a technical
foundation for precise underwater dredging operations of suction dredgers and promote the intelligent and precise development of
dredging engineering.
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