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Abstract of Master’s Thesis _
Academic Year 2002

Self-organizing Dynamic Sensor Placement Scheme
for Mobile Sensor Networks

Summary

In recent years, advances in processor, memory and wireless technology enable small sensor
nodes with capability of wireless communication. Mass deployment of these sensor nodes
allows us to monitor habitat of wild life and environmental pollution level in wide range of
area, which is called sensor networks. In sensor networks, the placement of sensor directly
affects the results of exploration. When sensors are not deployed to the location point as
application expects, sensors may not explore the entire expected area and provide the necessary
sensory data. This may be caused by wind, terrain and deployment methods. We call this
problem as the “sensor placement problem”.

This research proposes mobile sensor networks to cope with the sensor placement problem.
Unlike conventional sensor networks, each sensor node dynamically changes its location dur-
ing exploration in mobile sensor networks. In this thesis, we have designed and implemented
the Self-organizing Dynamic Sensor Placement (SDSP) scheme to realize the mobile sensor
networks.

This scheme solves deviation of sensor-node-distribution by mobile sensors’ movement. In
our scheme, mobile sensor nodes move according to the anomalous Random Waypoint model:
mobile sensor nodes travel at a constant velocity. Moreover, several mobile sensors always
capture data for the same target to enhance sensing accuracy and decrease the possibility of
error occurrence.

The SDSP scheme has been implemented as a module of Network Simulator version 2
(ns-2), and evaluated by simulation. We first analyze the relationship of cost (numbers of
nodes and energy consumption) vs. performance (event lost time) in mobile sensor networks.
This evaluation revealed us that increasing numbers of nodes does not always enhance the
performance of mobile sensor networks. In addition, we compare mobile sensor networks
with conventional sensor networks in terms of cost and its performance. As a result, mobile
sensor networks may consume more energy from mobility cost, its performance improved at
least 108% compared with conventional sensor networks.

Keywords :
1 Sensor Network® Proactive Systen8 Mobility, 4 Wireless Networks

Keio University Graduate School of Media and Governance

Masana Murase
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0 5.1:hdr sdsp OO0
struct hdr_sdsp{
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O00000000O0D0oOO0Ogl/ the destination node.
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0000000000 O00Ogo/N can change.
00 int saddr_; 0000 /I The node address of the node

OO00000D00DoOoOo od /Il which originated the SDSP
O0o0O0oOooooooooo/l message.

00 int daddr_; 0000 /I The node address of the
000000000 O00000/ destination node.

00 ns_loc_t src_loc_; /[ The originator’s location
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