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Wireless sensor network analysis of suitable types for fixed facility surveillance
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Abstract: A Wireless Sensor Network (WSN) is better than a conventional network for use in construction and Operations
and Maintenance (O&M) because of its lower surveillance system cost. However, effective operation of a WSN is often
difficult to obtain because the surveillance targets are usually fixed inside the building or underground. Therefore, this
environmental constraint should be considered in the design of the WSN plant equipment surveillance system prior to
installation. This study employs simulations of WSN-based fixed facility surveillance using the TinyOS TOSSIM simulator
to investigate ideal types and setups of the WSN. Simulation target protocols included LEACH and flooding and gossiping
protocols. The results show that the hierarchically-structured LEACH protocol demonstrated better load-balancing and
efficiency than the flatly-structured flooding and gossiping protocol.
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Figure 4: Flow diagram of Gossiping protocol
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Figure 5: Communication packet structure of LEACH
protocol
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Table 1: Simulation results

Whole |Receive
. Loss Total | Total |Consum|
Routing .. | node |d packet .
probability| received transfer| ption
protocol transfer| at the
(%) . packet | packet | power
packet| Sink
10 12,389 4,944 51,013 44,116271,541
LEACH 25 11,364 4,219 37,222 32,939207,353
50 11,061] 5,127 45,226 40,754/245,897
Flooding - 10,617 2,846| 47,161 41,138249,587
Gossiping - 12,219 5,861 51,352 45,477275,792
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