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The consideration and real environment evaluation of
the hierarchical sensor networks using space multiplex effect

HIROSHI SAKAMOTO'  MASAKI BANDAI'
TAKASHI WATANABE '

In this paper, we investigate the use of smart antennas in WSNs. In addition, we propose the hierarchical sensor network (HSN)
which uses smart antennas together with omni-directional antennas for large-scale sensor networks. The proposed HSN consists of
two layers: relay layer and sensing layer. A node in relay layer equips a smart antenna and operates as a cluster head (CH). The
smart antenna of CHs extends the transmission range to improve network scalability. Sensor nodes in sensing layer transmits its
sensed data to the nearest CH, therefore it does not need to relay data from other SNs to reduce power consumption at SNs. We
implement the proposed HSN with UNAGI (Ubiquitous Network testbed with an Adaptively Gain-controlled antenna for
Improvement of spatial and temporal efficiency) and MICA Mote. We show the effectiveness of the proposed HSN via the
experiment of using the implemented HSN and computer simulation.
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