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Prior to constructing the new network, it is essential to perform a capacity pre-assessment. Yet, building an accurate
analytical model for capacity analysis is complicated because of numerous interrelated factors. To address these chal-
lenges, the uplink capacity of dual-mode communication in large-scale mesh networks was investigated. Firstly, a
throughput model for multi-hop transmission was established based on the device hierarchy structure within the sub-
net mesh. Constraints such as frequency hopping and device half-duplex mechanism were then introduced into the
model, and a satisfaction function was proposed to address the issue of unfair resource allocation for information
flows, forming a convex optimization problem for throughput in one sub-net. Then, considering the constraints of sus-
tained coefficients between multiple subnets, an integer-constrained optimization problem for throughput in multiple
sub-nets was formulated, and the optimal solution represented the uplink capacity of the network. The simulation re-
sults show that the network throughput of dual-mode communication is at least 50% higher than that of the single
mode communication. The proposed resource allocation algorithm improves throughput by 10% compared with tradi-

tional resource allocation algorithms. By improving the network concurrency ability and the receiving ability of the
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master node, a significant gain in network load capacity can be achieved.

Key words: distribution IoT, dual-mode communication, resource allocation, frequency hopping, mesh network
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