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Abstract

Smart construction is recognized as a key technology to overcome the traditional limitations of
low productivity, high accident rates, and poor quality management, with robust network
infrastructure being the decisive factor for success. This paper proposes a hierarchical network
model (access—backhaul-core) that incorporates MEC and QoS to stably handle heterogeneous
traffic. It further compares alternative communication technologies such as TVWS, long-range
Wi-Fi, mobile base stations (COW), LoRa, and satellite systems, and suggests combined
deployment scenarios for tunnel, mountainous, and linear construction sites (e.g., TVWS+PLC,
long-range Wi-Fi+forward COW, LoRa+LEOQO satellite). From the perspective of operation and
security, it presents a roadmap that reduces latency and network load through a central
control-edge collaborative structure, while ensuring safety and productivity by applying encryption,
Al-based anomaly detection, and compliance measures such as data minimization, anonymization,

and access control.
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