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abstract

O Progress in computerization in vehicles allow passengers to retrieve traffic information and
other contents as well as to send information through the Internet.

O Information that can be sent out from vehicles, which we define as Vehicle Information,
include information such as the current speed of the vehicle and the current status of sensors
devices such as wipers. Currently, prove information system is seeking to collect these vehicle
information to produce new and valuable information to our society. For example, collecting
wiper status and location information of each vehicles can produce precipitation information,
an effective example of utilization of vehicle information.

O However, probe information system uses the model where information of each vehicle is
collected periodically at a specific server. Since the server must periodically collect the vehicle
information, its cost in communication with the vehicles is high. This model also requires
scalable data center inorder to store and maintain the information collected from the vehicles.
Furthermore, the model requires a common interface when collecting the vehicle inofrmation.
Consequently, it is currently difficult to provide services using vehicle information.

O This research propose a model to manage and utilize vehicle information needed by the service
providers when collection vehicle information from vehicles. The proposed model is constructed
of a system to store the specific vehicle information specified by each service inside the vehicle,
and an interface to access the vehicle informatioon actually stored inside the vehicles. By storing
information inside the vehicles, there is no need for the service providers to periodically collect
the vehicle information. Moreover, by defining a common interface for accessing the stored
vehicle information, only those information neccessary can be collected at the data center,
reducing load at the data center and communication cost.

O In order to verify the effectiveness and the reality of the proposed model, various services was
built to compare communication cost with the model using in the prove information system.
As a result, the proposed model verified to lower the amount of data needed to collect at the
data center, and reduced communication cost when collecting vehicle information.

O From this research, an environment to provide services using vehicle information with low

cost is realized.

Keywords

1, Internet I'TS 2, Service using Vehicle Information 3, Probe Information System 4,
Storage System 5, API
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<xml version="1.0" encoding="UTE-16" />
<srm> oooog@o)

<sensor> /

<name>tempreture</sery Oogooo@ooooogobog)

<state>dynamic<state>

<interval>10000</interval> €——___| 000000000000

<overside>
<senderip>2001:200:0:1016:
<returned>ALL</returned>

24ff:fe30:3062:120d</senderip>

</overside>

<push> «— U O OO0 000000000000

<interval>600000</interval>

<senderip>2001:200:0:1016:24
<returned>NOW-</returned>
</push>

ff:fe30:3062:120d</senderip>

</sensor>
<sensor>

0ooo@o)

<name>humidity</name>
<state>dynamic</state>
<interval>10000</interval>

</sensor>

/

052.000000000000SRMOODO
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<7xml version="1.0" encoding="UTF-8" 7>
<wsdl:definitions>

ogooooao

<complexType name="Push” >

<sequence>

<element name="interval” type="xsd:string” />
<element name="returned” type="xsd:string” />
<element name="senderip” type="impl:ArrayOf_xsd_byte” />
<element name="start” type="xsd:dateTime” />
<element name="stop” type="xsd:dateTime” />
< /sequence>

< /complexType>

<complexType name="Correct” >

<sequence>

<element name="attri” type="xsd:string” />
<element name="value” type="xsd:string” />

< /sequence>

< /complexType>

<complexType name="0versides” >

<sequence>

<element name="senderip” type="impl:ArrayOf_xsd_byte” />
<element name="returned” type="xsd:string” />
< /sequence>

< /complexType>

<complexType name="Sensor” >

<sequence>

<element name="name” type="xsd:string” />
<element name="interval” type="xsd:int” />
<element name="push” nillable="true”

type="impl:ArrayOf_impl_Push” />

<element name="oversides” nillable="true” type="tnsl:Oversides” />

<element name="correct” nillable="true”
type="impl:ArrayOf_impl_Correct” />

< /sequence>

< /complexType>

< /schema>

ogooooao

< /wsdl:definitions>

0 6.1: SRMOODOOOOOOO WSDL(ODOODO)
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0000000000000000000000000000 620000 templeture(d0) O
00 humidity(00)0000000

s N

simulator=> SELECT * from sensors ;
000 tmed00000D00—0 lat00—0O lon 00 —0O alt d—0 tempreture 0 —0O hu-
midity

+ + S + -
2003-12-14 09:44:07.126021 — 3520000 — 12800000— 0 — 15 — 40
2003-12-14 12:04:55.987959 — 3510000 — 12810000— 0 — 18 — 40
2003-12-14 12:09:24.932292 — 3511000 — 12811000— 0 — 20 — 50

06200000

6.2 VSROOODO

VSROOOOOOOOOOOOOOoOoOoOoOOoOooOooOoOoooooooooboooooooboooo
00000000 0DODO0O0O APIDDOOODOO

000000 APIODOOCOOOOODOOODOODOOOO IDODOOOODOOODOOOOO
gobobooboooboooboboobboooboboobobe3dbbooboboobbOoon
goboobooobooboobbobboobbobbooboobboobooooon

s N

public Vector getSensorData( String 1D, String sensorname, Pisition position,
00 Calendar time){

O Vector vector = new Vector();

goo

0//0000000

O Vsr vsr = service.getvsr( url );

goo

O vector = vsr.getVssData( vec );

[ return vector;

\} J

0 63: APIDOODOO

O Vector 0000000000 DODOOO0O0OODOO0OODOOODODOOOODODOOOWSDL
ooobooodobouobed4db00D0Db0ODOOOO0OODOD VectorDOOOOOoDOoODO
gobooboooboobooboboboboobbobboobooboboobooooon

32



<7xml version="1.0" encoding="UTF-8" 7>
<wsdl:definitions>

ogooooao

<wsdl:types>

<schema xmlns="http://www.w3.0rg/2001/XMLSchema”
targetNamespace="http://xml.apache.org/xml-soap” >

<import namespace="http://schemas.xmlsoap.org/soap/encoding/” />
<complexType name=" Vector” >

<sequence>

<element name="item” minOccurs="0" maxOccurs="unbounded”
type="xsd:anyType” />

< /sequence>

< /complexType>

< /schema>

ogooooao

<wsdl:message name="getVssDataRequest” >

<wsdl:part name="vssElements” type="apachesoap:Vector” />
< /wsdl:message>

<wsdl:message name="getVssDataResponse” >

<wsdl:part name="vssData” type="apachesoap:Vector” />

< /wsdl:message>

ogooooao

< /wsdl:definitions>

0 6.4: VSROODOOO WSDL(ODOOO)
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[0 O A Storage Request Message

<7xml version="1.0" encoding="UTF-8"7>
<grammar xmlns="http://relaxng.org/ns/structure/1.0” >
<define name="srm” >

<element name="srm” >

<ref name="attlist.srm” />

<ref name="servicename” />

<zeroOrMore>

<ref name="sensor” />

< /zeroOrMore>

< /element>

< /define>

<define name="attlist.srm” combine="interleave” >
<empty/>

< /define>

<define name="gervicename” >

<element name="sgervicename” >

<ref name="attlist.servicename” />

<text/>

< /element>

< /define>

<define name="attlist.servicename” combine="interleave” >
<empty/>

< /define>

<!— oversides: none: DELETE, exist: RETURN —>
<define name="sensor” >

<element name="sensor” >

<ref name="attlist.sensor” />

<ref name="name” />

<ref name="state” />

<ref name="interval” />

<optional>

<ref name="corrent” />

< /optional>

<optional>

<ref name="oversides” />

< /optional>
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<optional>

<ref name="push” />

< /optional>

< /element>

< /define>

<define name="attlist.sensor” combine="interleave” >
<empty/>

< /define>

<!- name: sensor name —>
<define name="name” >
<element name="name” >

<ref name="attlist.name” />
<text/>

< /element>

< /define>

<define name="attlist.name” combine="1interleave” >
<empty/>

< /define>

<!— state: Static or Dynamic —>
<define name—"state” >
<element name—"state” >

<ref name="attlist.state” />
<text/>

< /element>

< /define>

<define name="attlist.state” combine="interleave” >
<empty/>

< /define>

<!—interval, unit: Milli-Sec —>
<define name="interval” >
<element name="interval” >
<ref name="attlist.interval” />
<text/>

< /element>

< /define>

<define name="attlist.interval” combine="interleave” >
<empty/>

< /define>

<!- corrent sensor data —>
<define name="corrent” >
<element name—"corrent” >
<ref name="attlist.corrent” />

<ref name="attri” />
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<ref name="value” />

< /element>

< /define>

<define name="attlist.corrent” combine="interleave” >
<empty/>

< /define>

<!-attri: (OVER—UNDER—VALUE—BETWEEN) —>
<define name="attri” >

<element name="attri” >

<ref name="attlist.attri” />

<text/>

< /element>

< /define>

<define name="attlist.attri” combine="1interleave” >
<empty/>

< /define>

<!=if BETWEEN | sample 2004/3000 —>

<define name="value” >

<element name—"value” >

<ref name="attlist.value” />

<text/>

< /element>

< /define>

<define name="attlist.value” combine="interleave” >
<empty/>

< /define>

<!— oversides: AVERAGE, ALL, new XXhours defalut: DELETE ALL —>
<define name="oversides” >

<element name—"oversides” >

<ref name="attlist.oversides” />

<ref name="senderip” />

<ref name="returned” />

< /element>

< /define>

<define name="attlist.oversides” combine="interleave” >
<empty/>

< /define>

<!- IPAddress —>

<define name="senderip” >

<element name="senderip” >

<ref name="attlist.senderip” />

<text/>

< /element>
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< /define>

<define name="attlist.senderip” combine="interleave” >
<empty/>

< /define>

<!~ RETURN THINGS: (AVERAGE, ALL) —>
<define name="returned” >

<element name="returned” >

<ref name="attlist.returned” />

<text/>

< /element>

< /define>

<define name="attlist.returned” combine="interleave” >
<empty/>

< /define>

<!- push data from vehicle to service-server —>
<define name="push” >

<element name="push” >

<ref name="attlist.push” />

<ref name="interval” />

<ref name="returned” />

<ref name="senderip” />

<optional>

<ref name="start” />

< /optional>

<optional>

<ref name="end” />

< /optional>

<optional>

<ref name="bandwidth” />

< /optional>

<zeroOrMore>

<ref name="media” />

< /zeroOrMore>

< /element>

< /define>

<define name="attlist.push” combine="interleave” >
<empty/>

< /define>

<!- Start Time : —>

<define name="start” >

<element name="start” >

<ref name="attlist.start” />

<text/>
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< /element>

< /define>

<define name="attlist.start” combine="1interleave” >
<empty/>

< /define>

<! End Time : —>

<define name="end” >

<element name="end” >

<ref name="attlist.end” />
<text/>

< /element>

< /define>

<define name="attlist.end” combine="interleave” >
<empty/>

< /define>

<!- BandWidth —>

<define name="bandwidth” >
<element name="bandwidth” >
<ref name="attlist.bandwidth” />
<text/>

< /element>

< /define>

<define name="attlist.bandwidth” combine="interleave” >
<empty/>

< /define>

<!~ media name —>

<define name="media” >
<element name—"media” >

<ref name="attlist.media” />
<text/>

< /element>

< /define>

<define name=—"attlist.media” combine="interleave” >
<empty/>

< /define>

<start>

<choice>

<ref name="srm” />

< /choice>

< /start>

</grammar>
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