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Research on Super-frame Structure of Industrial Wireless Sensor
Network Based on Queuing Theory

XU Hao-ran,LIU Guang-zhong
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Abstract: With the application of wireless sensor in industrial environment, the research on industrial wireless sensor network becomes
more important. Aiming at the deficiency of packet queuing mode of IEEE 802. 15. 4 standard super—frame structure in data transmission
in industrial wireless sensor network at present,in order to meet the real-time requirements in industrial application environment and accu-
rately evaluate network indexes such as data delay and duty cycle, we propose an optimized queuing super—frame structure. Firstly, the
queuing theory is used to establish a mathematical model for the contention access period ( CAP) and the contention—free period ( CFP)
in the IEEE 802. 15.4 standard super—frame structure and analyze the super—frame data delay more reasonably. Then,according to the
performance analysis of queuing theory,a single—queue queueing super—frame structure is proposed. Compared with the original super—
frame structure,the single—queue queuing structure can effectively reduce the transmission delay of packet and improve the network utili-
zation rate. The simulation results verify the rationality of the latency model and the correctness of the optimized super—frame structure,
which can meet the real-time requirements in the application of industrial IoT.
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