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Recent advances in wireless communication technologies have led to an
increasing interest in wireless sensor networks constructed of only wireless
nodes that equip sensor devices. The data acquired by each sensor node are
transferred to the sink node that gathers and manages the sensor data using
multi-hop wireless communications. Furthermore, with the development of
robotics technologies in recent years, there have been a great deal of interest
in sensors with a moving facility (mobile sensors). Until now, there have been
several studies on data transfer in wireless sensor networks which fully or
partially include mobile sensors (mobile sensor networks). However, in these
studies, each mobile sensor has to move to the sink node every time it performs
a sensing operation. Thus, the performances of sensing and data transfer become
low due to the increase in the moving distance, especially in a large region.

In this thesis, we propose mobile sensor control methods in order to improve
the performances of sensing and data transfer in sparse networks. Our methods
use two types of sensor nodes, fixed node and mobile node. The data acquired by
nodes are accumulated on a nearby fixed node before being transferred to the
sink node. In addition, after accumulating data, each fixed node requests
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mobile nodes to construct a multi-hop communication route and transfers the
accumulated data to the sink node.

This thesis consists of five chapters. First, we describe the research
background of mobile sensor networks and discuss the problems of related work
in Chapter 1. In Chapter 2, we propose a mobile sensor control method to
transfer data efficiently in sparse networks. This method defines the moving
strategy of mobile nodes in order to make it easy for fixed nodes to collect
mobile nodes for transferring data. Specifically, each mobile node in this
method travels around the nearby fixed nodes before moving to its sensing
point. By doing so, fixed nodes can easily collect mobile nodes for

In Chapter 3, we extend the method proposed in Chapter 2 to further improve
the performance focusing on the locations of fixed nodes. First, we analyze the
effects of locations of fixed nodes on the performance of the method proposed
in Chapter 2. Based on the result of the analysis, this extended method
strategically determines the location of each fixed node.

In Chapter 4, we propose another method which is an extension of the method
proposed in Chapter 2 focusing on operations of mobile nodes. This method
divides the target region into multiple areas, and statically deploys mobile
nodes to each divided area. In addition, this method adjusts the number of
mobile nodes deployed in each area based on the analysis of the performance.
Moreover, we discuss the integration of methods proposed in Chapters 3 and 4 to
further improve the performance.

Finally, Chapter 5 summarizes this thesis and discusses our future work.
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