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Abstract: To address the impact of massive heterogeneous spectrum demands and complex channel conditions in indus-
trial Internet of Things(IoT) of smart mine, a spectrum-sharing scheme with opportunistic communication based on ser-
vice prioritization, traffic modeling and generalized cooperative transmission was proposed, and its system architecture
and key technologies were analyzed in this paper. Firstly, IoT services were classified according to diverse attributes of
their spectrum demands, and then a service-prioritized spectrum-scheduling approach was designed. Secondly, a cyber-
physical system model of heterogeneous loT traffic was built with continuous-time Markov chain, and optimal spectrum
access probabilities were derived to guide spectrum allocation. Finally, according to imperfect channel state information,
a partially opportunistic relay-selection criterion was designed and a mechanism of generalized cooperative transmission

based on incremental decode-and-forward protocol was constructed in order to minimize outage probability of primary
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signal transmission and to provide overlay-based spectrum-sharing chances for secondary networks. Numerical results

show that the proposed traffic-model-assisted spectrum-scheduling approach has the properties of low latency, high

completion rate and fairness, and that opportunistic spectrum sharing is achieved among all kinds of IoT services. What's

more, the proposed mechanism of generalized cooperative transmission based on partially opportunistic relay selection

improves quality of service of primary signal transmission while facilitating spectrum sharing of secondary networks.

Key words: internet of things, smart mine, spectrum sharing, opportunistic communication, cyber-physical system, gener-

alized cooperative transmission
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