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Cloud-edge collaborative rescheduling method for module wall
production under multi-process coupling and dynamic disturbances
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(1. Taihang Urban and Rural Construction Group Co., Ltd., Shijiazhuang 050222, P. R. China; 2. Hebei
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Civil Engineering; 3b. Key Laboratory of Roads and Railway Engineering Safety Control Co-founded by Province and
Ministry, Ministry of Education, Shijiazhuang Tiedao University, Shijiazhuang 050043, P. R. China)

Abstract: Aiming at the problems of multi-process coupling and frequent dynamic disturbances in the production
process of module wall prefabricated components, this paper proposed a cloud-edge collaborative scheduling
method. First, this paper constructed a cloud global scheduling model and used a simulated annealing algorithm

to generate a benchmark scheduling scheme. Then, this paper introduced a disturbance severity judgment model
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to achieve quantitative evaluation and hierarchical response to production anomalies. For small disturbances,
this paper designed a strategy in which local rearrangement is performed at the edge to absorb the disturbance
impact. For disturbances exceeding the threshold, a cloud global rescheduling is triggered to optimize and adjust
the unfinished processes. On this basis, this paper constructed scheduling simulation experiments to verify the
performance of the proposed method under different disturbance scenarios. The results show that, compared
with the right-shift rescheduling method, the cloud global rescheduling proposed in this paper effectively
shortened the total project duration, while the edge local rearrangement maintained the stability of the
production beat without changing the critical path. Finally, this paper developed a module wall intelligent

factory scheduling management platform, realizing the engineering application of the proposed scheduling

method.
Keywords: cloud-edge collaborative scheduling;

rescheduling; prefabricated construction production
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Fig.1 Composition of prefabricated composite wall with integrated thermal insulation structure
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Fig.2 Processing flow and assembly logical framework of

modular wall
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Table 1 Correspondence between process number and production technology
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Fig.3 Schematic diagram of cloud-edge collaborative

production scheduling mechanism
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Fig.4 Schematic diagram of coding based on process
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Table 2 Setting of disturbance parameters
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Fig.9 Gantt chart of complete rescheduling under equipment failure
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Fig.10 Gantt chart of complete rescheduling under labor absence
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Fig.11 Production Gantt chart after partial rearrangement
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Fig.12 Opverall architecture of modular wall smart factory
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Fig.14 Record table of edge-end partial rearrangement scheduling results
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Fig.15 View interface of cloud rescheduling scheme
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