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Smart Construction Fusion Scheduling Model Based on 5SG-IoT

ZHANG Jiangbo
1 Xinyang Aviation Vocational College, Xinyang, Henan 464100, China
2 Henan Urban and Rural Planning, Design & Research General Institute Co., Ltd., Zhengzhou, Henan
450000, China

Abstract: To address dispersed data, information silos, insufficient real-time perception, delayed risk warning,
and inefficient resource scheduling in smart construction sites, this paper proposes a multi-source heterogeneous
data fusion and real-time scheduling model based on 5G-IoT. The system adopts a four-layer architecture including
perception, network, platform, and application layers. Multi-source data from environmental sensing, video surveillance,
BIM, personnel positioning, equipment status, and material tracking are integrated through 5G and edge computing
for low-latency transmission and near-end analysis. A three-level fusion framework covering data-level, feature-level,
and decision-level fusion is developed, together with multi-modal association analysis, spatiotemporal modeling, and
knowledge graph representation. A multi-objective optimization model considering duration, cost, and safety risk is
further established, and deep reinforcement learning is introduced for dynamic scheduling. Pilot results show that the
proposed model can improve on-site management efficiency, resource utilization, and safety warning capability.

Keywords: 5G-IoT; Smart construction site; Data fusion; Real-time scheduling; Digital twin
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