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Abstract

The modernization journey of China’s dredging industry has spanned over a century. Since the
founding of the People’s Republic of China, the industry has gone through stages of development
from slow to rapid. Although the efficient operation of dredging vessels benefits from advanced vis-
ualization systems, there is still room for improvement in terms of efficiency and accuracy in exist-
ing systems. To address this issue, this paper has developed a 3D dredging auxiliary monitoring
system for self-propelled trailing suction hopper dredgers based on Unity3D, which has been suc-
cessfully applied to a physical dredging vessel. The system utilizes digital twin technology to con-
struct a 1:1 refined “ship - equipment - component” digital twin body through a skeletal system,
achieving precise simulation of the construction vessel. By integrating sensor data and converting
it into motion-driven data for the 3D model, these data are closely integrated with the digital twin
of the vessel, achieving seamless synchronization between the digital twin’s motion state and the
actual vessel. The development of this innovative system not only improves the quality and effi-
ciency of dredging operations but also provides strong technical support for the intelligent and au-
tomated transformation of the dredging industry, heralding a sustainable future for the industry.
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Figure 1. Digital twin of a ship
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Figure 2. Digital twin of underwater topography
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Figure 3. Ul architecture diagram
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Figure 4. Schematic diagram of using ComMax software to connect and send messages on a ship
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Figure 5. Console design layout
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Figure 6. Ship status initialization
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