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Abstract: [Purpose] Aims to establish a cloud-edge-device collaborative intelligent management and
control system to enhance production process controllability, shorten construction cycles, and strengthen
decision support capabilities. [Method] Driven by production plans and guided by process flows, a
three-level cloud-edge-device collaborative architecture is designed. By constructing a physical-
information fusion environment in the ship block workshop, a "plan-resource-execution" linkage
mechanism is established. An improved genetic algorithm (IGA) combined with simulated annealing is
proposed for the dynamic scheduling model, alongside the development of a multi-source heterogeneous
data fusion engine to achieve full-factor visual management and control. [Result] After system
implementation, the ship block construction cycle is reduced by 19.7% compared to traditional models,
production anomaly response time is shortened by 75%, and the equipment load balancing index is
optimized by 28%. [Conclusion] The proposed cloud-edge-device collaborative management and control
model effectively resolves the dynamic matching dilemma between planning and execution in ship block
workshops. The established "perception-analysis-decision-execution" closed-loop system provides a
reusable implementation framework for intelligent ship manufacturing, promoting the digital
transformation of the shipbuilding industry.
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