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Abstract

As an advanced dredging equipment developed in recent years, intelligent automated dredgers have significantly improved dredging
efficiency and safety through integrated smart logic control, environmental perception systems, and efficient operation mechanisms.
The control system employs logic control technology to enable continuous automated operations for cutter suction dredgers. The
environmental monitoring module, equipped with millimeter-wave radar, temperature sensors, and wind direction monitoring
systems, establishes a secure external environment surveillance network. The optimized hydraulic-driven mud pumping system
enhances operational efficiency by over 30% per unit time. This paper focuses on technical breakthroughs in operational principles,
technical architecture, application analysis, autonomous depth-digging algorithms, and sediment concentration detection mechanisms.
Case studies from small-scale construction zones and challenging environments demonstrate its applicability under complex working
conditions. It also highlights future technological trends integrating Al autonomous learning capabilities with new energy power
systems, addressing challenges such as complex riverbed geology, environmental adaptability limitations, and ecological balance
considerations. These advancements provide theoretical support and development opportunities for iterative upgrades of intelligent
dredging equipment.
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