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Abstract In large-scale sensor networks, it is necessary to communicate in a multi-hop fashion between sensor
nodes in order to cover a large monitoring region. Moreover, it is desired that grouping sensor nodes into some
clusters in terms of scalability and robustness. In this paper, we examined characteristics of the multi-hop communi-
cation between clusters in large-scale sensor networks, and compared with other routing methods through simulation
experiments. We also investigated the characteristics of the sensor network using CSMA/CA. As a result, it was
clarified that power consumption increased by 12% and packet collecting time became about four times longer in
comparison to the case of using TDMA based on location information of all sensor nodes.
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