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Abstract— Risk-Communication (RC) is a good opportunity to
share potential risks of various subjectswith information holder
and citizens. It is important to let peopleknow what will happen
with their casesin RC. The simulation of disaster and rescueis
useful for peopleto predict and understand the potential risks
of damageswhich are causedby serious disasterssuch as great
earthquakes.We proposeto usean interactive disastersimulation
systemfor RC.

In order to apply RoboCupRescueSimulation System for
RCwe propose an extended architecture and an inter-viewer
communication protocol.

|. INTRODUCTION

In late years,the importarce of risk-conmunication (RC)
is widely recogized. RC is a good oppatunity to share
potertial risks of various subjectswith informationholder and
citizens. The information holder includeslocal governnents
and businessorganizatiors. With RC the information holders
canhbuild trustwith citizens.

Leiss[6] describé that the developmen of RC consistsof
the following seven steps;

1) Obtainaccuratequartitative dataof potertial risks.

2) Disclosethe dataand explain the datato citizens.

3) Explain the data with varios analysisto shav the
meanirny of the data.

4) Shaw therisksarein real-world, by usingcaseexamges.

5) Shav familiar examges of the risks.

6) Shav whatthey cando for the risks.

7) Build trustwith citizens.

It is very important to let peopleknow what will happen
with their casesn RC,

The simulationof disasterandrescueis usefulfor peope to
predid¢ and uncerstandthe potential risks of damageswhich
are causedvy seriousdisastersuchas greatearthqakes.

To shav andto explain the datain step3 through 5 in RC,
simulation systemssene the purpose. Especially it is very
useful to have good visualization tools for thesesteps.We
proposeto usesimulationsystemsas RC tools.
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Fig. 1. A RC scenewith a Simuldion System.

Il. RCWITH SIMULATION SYSTEMS

Fig. 1 shavs an exanple of RC scenewith a simulation
system.

In this examge, lectures usea simulationsystemto show
exanples of poteriial damageswhile civilians canwatchthe
results of simulation with their own viewer. Civilians can
alsousetheir viewer to shareinformation by themseles. For
exanple, one civilian scrolls the map to checkthe statusof
his howsse and nd that his house is in the severdy damagd
area.He can sharethe information with his friends with the
viewer.

Fig. 2 shavs an exanple of a viewer which is implemened
on PDA(Persorl Digital Assistant).

I1l. DESIGN OF VIEWER SUBSY STEM

RobcCupRescugroject ([2] and [8]) is a coopeative re-
searchproject with researcherin a wide variety of research



Fig. 2. Exampleimageof a viewer with PDA.

elds andcourtries. One of the goal of the projectis to build
a simulationervironment that cansene asa testbed.

The projectprovides a packag of distributed disastersim-
ulation systemfor researchrsasan opensourcesoftware.We
chose RomCupRescu&imuldion Systemas a baseof our
research.

We propose an extenced architectwue and an interviewer
communication protocol for RobaCupRescu&imulation Sys-
tem

The design of the architectue and the comnunication
protacol of RoboCypRescueSimulationSystem(version 0) is
describedn the manual[7].

We designé a new viewer subsystemwhich can work
with corventioral RoboCuRescueSimulationSystemThis is
becausewe want to apply RolCupRescudramewnork with
minimum modi cation. The architectue of viewer subsystem
is shovn asFig.3.

The subsystentonsistsof a viewersewrer (VS, extenced-
viewersEV), and optioral standareviewers(S\V). From the
view of therescue-krnel,thesubsystenactsasausualviewer.
VSmakesa UDP-conrectionto the kerrel, just like a standard
viewer, followed by viewers make UDP-comectionsto VS
When simulationstarts,the VS receves simulationdatafrom
the kerrel, andredireds themto viewers uncerneath.

VS suppots the contrd of display time (DT) for each
viewers.Without VS DT is given by the kerrel aswall-clock
time, thus all of viewer shavs the statusof sameDT. It is
possiblefor VSto contrd DT indeperentfrom kernelclock
For examge, Viewer A displaysthe statusof time=200 and
Viewer B displaysthat of time=300 at the sametime, while
the kerné stepsforward to time=40Q This functionis useful
to display the situationsat different DT in two viewers to
compare the time sequene of simulatiors.

VS also handes an extenced protocd, which suppats
communicationbetweerviewers.Theprotacol is called'Inter-
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Fig. 3.  Architecture of RoboCupRescu&imulaion Systen and Viewer
Subsystem.

viewer Communi@tion Protocol’, and descriled in the next
sectionin details.EV suppats the pratocol.

IV. INTER-VIEWER COMMUNICATION PROTOCOL

Inter-viewer comnunicationprotoal is designé to suppat
communicatiors betweenviewers, which are conneted to a
VS By using the protccol, the viewer can exchange various
datarequired for information sharing

The protacol hasthe following charateristics.

1) Intergperalility with standareviewer andrescuekernel
The pratocol is designedas a supersetof standad
kerrel-viewer communication pratocol. VS can work
with both standardviewer and EV. Viewers designe
to work with exterded protoml are compatilbe with
standardrescue-krnel.

Messagesre independentof the protocol

The pratocolis independentfrom messagelt is possible
to designdifferent setof messagefor differentkinds of
needs.

Contrd of Viewer State

It is possiblefor VSto know the capability of viewers,
suchasscreensize,communicationspeedand memay,
with cortrol message#n the protocol. By making use
of the information of viewer, VS cancontrd themopti-
mally. For exanple, VSshouldsendabstracinformation
for the viewer with low-speed comnunicationlinks.
Supprt of BroadcastMessage

VS suppots broalcastto senda messageto multiple
targets.Viewerscansenda messagéo all otherviewers,
aswell asa messagédo a centerviewer,

2)

3)

4)

A. StateTransition of Extened-\iewer (EV)

Fig. 4 shows the statetransitionsof viewers.Therearethree
statesexist in the diagram

1) Initial State



Whenlaunchel, a viewer startsasinitial state
S\-State

By conrectingto VS the viewer moves to S\tstate The
VS usesonly standareprotocol to communicate with
the viewers in this state.In this case,the results of
simulation receized from rescue-krnel are sentto the
viewerswith 'statechan@' messageThis mechaism s
justthe samewith standardprotocol betweertherescue-
kernelandviewers.

EV-State

The viewer with S\(state moves to E\:state once it
registersto VS Exterdedprotoml is usedfor theviewers
in this state.In this state,the viewers can exchange
information eachother with extendel protacol. As the
extenced protocd includes standardprotacol, VS can
also send the results of simulation as 'state change'
message.With this mechaism, users can exchange
information eachotherwhile they receve the resultsof
simulationin backgound

returnto SV-state

Viewer with EV-statereturrs to S\tstateby unregisterto
VS Notethatit is not necessaryo returnto S\tstateev-
ery time whenusers nish exchangingthe message8y
returring to SVtstate we canredwe traf ¢ of messages

2)

3)

4)

betweenSV and viewers.
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Fig. 4. A Statetransiton diagram of viewer.

B. Control Messaes

The following messagesare usedfor the contol of EV.

1) Register / Unregister A viewer registers as an EV/
unregistersfrom EV andbackto SV.

2) QueryAn EV sendsinquire to VSaboutthe information
of other EV. VS retuns the information registeredby
otherEVs

3) MessageAn EV sendsa messagéo other EV(s)via the
VS

4) Attention When one of EVs sendsa messagethe VS
redireds the messageo EVsasan'Attention' message.

Fig. 5 representsan exanple of transactios betweena SV

and two EVs, EM-A and EV-B. After EV-A and EV-B are
conrectedto a SV, they sene asstandardriewers. Whenusers

decideto use the viewers as comrmnunication tools to other
usersthe usersneedto operateto move EV-state The viewers
registerthemseles as exterded viewersto the SV. The users
can make use of extenced functions, suchas sendiry cursor
positionto otheruserswhile the viewer canreceve simulation
state-chage messagdrom rescuekernel.

Extended Viewer A Viewer Server Extended Viewer B
connect connect
initial statt i
‘it € __acknowledge — acknowledge initial state
state changes state changes
-«-----"TTTTTT Tt e
state changes . _J. .. __ state changes
T Sv-state
statechanges_ ... ... state changes
SV-state _setecn aNnges. - Rt N
register
register acknowledge
T —
_ acknowledge
message
attention
acknowledge
statechanges_ . J..___ state changes :
EV-state <---coT o R EV-state
message
attention
acknowledge
unregister i
 ——— unregister
| ocknowledge
acknowledge
SV-state
SV-state

Time Time Time

Fig. 5. An exampleof transations with SVandtwo EVsin the inter-viewer
communicéion protol

V.

We implementedthe architecture and the protocol with a
viewer called'lo gMewer'* ([3] and[5]). 'logMewer' hasbeen
usedas of cial viewer for the RoboCupResaicomgetitions
from 2000to 20@. The viewer is an opensourcesoftware,
written in pureJava for portability. We extendel the viewer
to have both SV and EV functions as a prototype of viewer
subsystend.

Table | represets a set of messagesisedto implenent a
prototype of viewer subsystem.

As the systemis protaype andthe purposeof useis limited,
only six messageare de ned in the implemertation?

Tablell represets a setof functionsin the prototype of the
viewer subsystemFour functions areaddedto logMewer. The
functions are selectedbecausehey canhelp communications
with viewers.

By usingsendbutton on the top right corner of mainscreen
in theprogam,thelog\iewer moves to extended-mock viewer.
In this mode additioral functiors are activated

IMPLEMENTATION

1The sourcecode and documers of the latest software is available at the
following URL.
http//homepael.nify.com/morecadlt

2The functions of viewer subsystemdescibed in this paperis a part
logMewer sourcepackae sinceversion1.5.

3We cande ne different setsof messagefor viewersin different purpose,
andstill we canmix the viewers in a sameSVin the protol.



TABLE |

MESSAGES AND THEIR MEANINGS IN THE PROTOTY PE

Message Mean Parametes
(Mnemonic)
V2_DECLAR Submit the informa- Type of viewer,
tion of the viewer to Nickname,
VS andsoon
V2_CURPOS | Senda setof cursor | A setof coordnates
position
V2_SCREEN | Sendscreerinforma- Cener coordirates
tion (cener coordi and Display scak
nates andscalg
V2_DRPOLY Send informaion | A sequene of coor
of handwrting | dinatesets
(polygons)
V2_PUTICN Send coordnatesof | A setof coordnates
marler (cursor)
V2_MESAGE Senda message messagestring

TABLE Il

FUNCTIONS OF THE PROTOTY PE OF EV

Name

Functon

Operaton

Shared-arsor

Send cursor posi-
tion to othe view-
ers.

Click the cente but-
ton of mouse.

Shared- Send handwritings | Drag mouse with

handwrting (polygons) to other | right buttonpressed
viewers.

Synchronzed- Synchroize screen| Use scroll bar or

Scroll position and scale | dragon the map.

with othe viewers.

Shared-Mssage

Send a messageto
otherviewers.

Click mouseon the
simulaton objeds.

Fig. 6 represets an exanple of screenmageof VS In this
exampe, two EVs conrectedto the sener and shawving the
statusof time=159 By usingtime-cmtrol buttonson the right
side of the contrd panel,userscan control the display time
individually.

Fig. 7 andFig. 8 represenexamges of screerimageof EV.

In Fig. 7, two screenimagesare shavn. In this examge,
two EVs EV-A and EV-B, are comnunicatingeachother The
cursoron the centerof the mapsare sharedwith eachother
If the cursa is moved on one of the EVS the cursoron the
other EV moves to the sameposition on the map. The EVs
alsosharehandwiting objects.For exanple, whenan userof
EV-A draws a polygon on the map on the screenof EV-A in
order to shawv a position the handwiting is also shovn on
the map of EV-B. The mapsare also synchonized with the
displayedarea.If the userscrollsthe map of EV-A, the same
areais shavn on EV-B.

Fig. 8 representsa screenimage of EV-B with a message
from EV-A which is shovn asa bubde on simulationobjects
in the map. In the currert implemenation, userscan senda
messagevith a mouseclick on a simulationobjed in the map.
In this exanple, the userof EV-A indicatesthathe/shefocuses
on the actities of the agent.

RoboCupRescue Project: viewerServer 1.1
Master Clock

Kernel Time (59 Server Time 150 e 1 (I 5>

Viewer Status Mode Time control

on line ¢ « )

Nickname

viewer 3 Disconnected None

viewer 4 Disconnected None On line |7

@ |l

viewer § Disconnected None on line

viewer 6 Disconnected Hone On line « 1l

viewer 7 Disconnected None on line

5
5
>
| K
»
w0
5

[
0
0
0
0
Hone on line 7g « 1

viewer 8 Disconnected

Copyright (C) 2002 Yoshitaka Kuvata, kuwatayemac.com

Fig. 6. Screenimageof VS's time control panel.

VI. CONCLUSIONS AND FUTURE WORKS

We proposed an exterded arclitecture and an extendel
pratocol to suppat comnunicatiors between viewers for
the RolbCupRescueSimuldion System Based on the ar
chitectue and the protocol we implemened a pratotype of
the viewer subsystemThe systemhas capalility of shared
cursor sharedhandwiting, synchronizedscroll, and message
exchange.Thesefunctions are usefulfor risk-comnunication
We are planring to apply the systemfor risk-communicatian
betweenlocal governments and citizens.

The pratotype systemis used to evaluate the humans'
capaliities of commuicationon maps[4. The systemis also
usedRoboCupRescuommentary systemnamel “Walkie-
Talkie MIKE"[1 ] which is demorstratedin RobdCup 20 in
Fukuwka, JAPAN.
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Fig. 7. Screa imageof EV with a handwritng objed and a sharedcursor

Fig. 8. Screenimageof EV with a messagdrom otherviewet



