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Abstract: In view of need of safety monitoring wireless sensor network in special communication
environment of underground coal mine and limitation of access device number and transmission distance of
existing safety monitoring wireless sensor network, IEEE 802.11ah was applied to underground safety
monitoring wireless sensor network, and NS-3 simulation platform was used to analyze its performances,
such as transmission distance, throughput, delay, energy consumption. The analysis results show that the
transmission distance of IEEE 802.11ah is much longer than that of traditional WiFi communication
technology, and the packet loss rate of IEEE 802.11ah is still O when the transmission distance is 600 m.
When the number of nodes is small and the network is not saturated, and the channel competition and

collision of nodes are not serious, the performance advantages of IEEE 802.11ah in terms of throughput,
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time delay and energy consumption are not obvious. However, when the number of access nodes is large,
IEEE 802.11ah can well guarantee the performances of throughput, time delay, energy consumption. As
the number of access nodes increases after network saturated, performance of the traditional WiFi
communication technology network continues to drop sharply, performance of IEEE 802.11ah declines less
and becomes gradually stable. In addition, performance of IEEE 802.1lah network uplink data
transmission is related to selection of restricted access window parameters, accurate selection of restricted
access window parameters can better exploit performance advantages of underground safety monitoring
wireless sensor network based on IEEE 802.11ah.

Key words: coal mine safety monitoring; underground wireless sensor network; RAW mechanism;

network performance; time delay; throughput; IEEE 802.11ah
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