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[Abstract] Carrying out dredging and excavation operations in complex water environments has put forward
higher requirements for the accuracy, stability, and safety of cutter suction ships. Traditional dredging methods
are difficult to meet the current requirements of high—efficiency, low disturbance, and environmentally friendly
engineering. Therefore, introducing precise control technology has become a key path to improve the
operational performance of cutter suction dredgers. This article focuses on the core process of dredging and
dredging in complex water bodies using a cutter suction dredger. It systematically elaborates on the technical
applications of positioning and navigation systems, cutter systems, mud conveying systems, and intelligent
monitoring and decision—making systems in precision control. Realize high—precision positioning through
multi—sensor fusion and rely on dynamic path planning to ensure navigation safety; Adopting an adaptive
adjustment mechanism to optimize the operating parameters of the cutter, ensuring precise and controllable
excavation depth; Using real—time monitoring methods to regulate mud flow rate, concentration, and transport
pressure to maintain stable system operation; Build an integrated intelligent monitoring platform to achieve job
status perception and auxiliary decision support.
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