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A Robot for Application Adoptive Sensor Node
Deployment

Takuya Imaeda' Ryo Ohsawa®? Kazunori Takashio' Hideyuki Tokuda's?

!Faculty of Environmental Information, Keio University
2Graduate School of Media and Governance, Keio University

It is possible to acquire information of real space as digital data using sensor networks that consist sensor nodes. Sensor networks
enable applications to provide service according to the state of real space. It is too difficult for persons who are not specialists to
construct sensor networks. Besides, the condition of deployment of sensor nodes is different by the application. The purpose of
this research is to enable to construct sensor networks and make the sensor networks adjust to the application without specialists.
In this research we propose a ROASEN, a system that consists of a robot that deploys sensor nodes. Also the system provides a
middleware that change behavior of the robot based on each application. Application developers can specify the condition that
deploy sensor nodes by using the ROASEN middleware. The ROASEN robot satisfies this condition when the robot deploys sensor

nodes.
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<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE roasenXML SYSTEM "roasenxml.dtd">
<roasenXML applicationName="officeObserver">
<sensorCondition>
<type>light</type>
<object typelD="10001">
<minimum>3</minimum>
<distanceFromObject>0.1</distanceFromObject>
</object>
</sensorCondition>
<sensorCondition>
<type>temperature</type>
<space>
<density>2</density>
<distanceFromWall>1</distanceFromWall>
</space>
</sensorCondition>
<sensorCondition>
<type>oscillation</type>
<wallside>
<density>3</density>
<distanceFromWall>0.5</distanceFromWall>
</wallside>
</sensorCondition>
</roasenXML>
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<IELEMENT minimum (#PCDATA)>

<IELEMENT distanceFromObject (#PCDATA)>

<IELEMENT density (#PCDATA)>

<IELEMENT distanceFromWall (#PCDATA)>

<IELEMENT type (#PCDATA)>

<IELEMENT object (minimum,distanceFromObject?)>
<IATTLIST object typelD CDATA #REQUIRED>

<IELEMENT space (density,distanceFromWall?)>

<IELEMENT wallside (density,distanceFromWall?)>
<IELEMENT sensorCondition (type,(object | space | wallside))>
<IELEMENT roasenXML (sensorCondition)*>

<IATTLIST roasenXML applicationName CDATA #REQUIRED>
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