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ABSTRACT

This study develops an interactive information sharing system for disaster measure operations,
called“HyperRem.”ItconsistsoftheHyperRem-MasterandtheHyperRem-Node.TheHyperRem-
Masteraggregatesinformationheldbymeetingparticipantsandvisualizesitonalargedisplay.The
HyperRem-NodetransmitsinformationtotheHyperRem-Masterbyflickingoperationfrommobile
terminals and laptops owned by meeting participants. HyperRem saves screen states visualized
onalargedisplaytoadatabaseinchronologicalorder,andthesavedscreenstatescanbereused.
Areusefunctionandaplaybackfunctionareimplementedtoreusepastscreenstates.Thereuse
functionenablesuserstoresumemeetingsbyrestoringpastmeetingcontentstothelargedisplay.
Theplaybackfunctionprovidesareviewfunctionforpastmeetingstoabsenteesviaadedicatedweb
page.Theoperability,functionality,effectiveness,andapplicabilityofHyperRemwereconfirmed
inanevaluationexperimentwith10subjects.Thesurveyresultsofallfivemeasuresrevealedan
overwhelminglypositiveresponse.
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INTRODUCTION

When a large-scale natural disaster occurs in Japan, emergency management headquarters is
established,underthedirectionoftheheadofthelocalgovernment,todiscussdisasterresponse
decisions,andfutureresponses.Emergencymanagementheadquartersmeetingsareheldmanytimes
afterthedisasteroccurs(MiyagiPrefecture,2015).However,emergencymanagementheadquarters
havepointedoutvariousproblemsininformationsharing,collecting,anddecisionmaking(Joso-City
Flood‐ControlMeasureVerificationCommittee,2015).

Ontheotherhand,whenitcomestodailymeetings,themainstreammethodistoshareinformation
ondigitizedmaterials,usingalargedisplayorprojector.Insuchameeting,digitizedmaterialsare
sharedamongparticipantsbyphysicallyconnectingalargedisplayinstalledinthemeetingroomto
alaptop.Thismethodhasthefollowingadvantages:
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• Itunifiestherecognitionofdecisionsamongparticipantsinthemeeting.
• Itclarifiesthefocusofthediscussionbyvisuallysharingthemeetingagenda.

Ingeneral,thecontentsdiscussedatameetingaresharedamongparticipantsafterthemeeting
as minutes (Whittaker et al., 2005). However, minutes often contain only conclusions, and the
discussionprocessleadingtothedecisionmaynotbedescribed.Inordertosolvetheseissues,there
isamethodthatallowsnon-participantstoviewthemeetinglaterbyrecordingtheaudioandvideo
ofthemeeting(Cutleretal.,2002).However,ifthedurationofthemeetingislong,usersneedtime
toviewit(Nathanetal.,2012).Therefore,itisnecessarytohaveamechanismtohelpusersgrasp
thecontentsofpastmeetingsquickly.

Intheirpreviousresearch,Hiroharaetal.(2017)constructedadisastercountermeasuredecision
supportcloudsystemusingalarge,high-definitiondisplay.Thissystemprovideddisasterinformation
input and output functions to support information collection and sharing at disaster response
headquarters.Thissystemalsoprovidedaninteractivesharingfunction,whichcansharedisaster
informationonalaptoportabletterminaltoalarge,high-definitiondisplaywithonetouch,andone
click.However,sincethissystemisnotimplementedwithfunctionsthatcanbeusedduringnormal
times,itisnothelpfulinanemergency.Inaddition,thissystemcannotsharedynamicinformation,
suchasdecision-makingprocesses.

ReLATeD wORKS

Kusakabeetal.(2007)developedadisasterinformationsystembasedontaskanalysisduringdisaster
response.Thissystemprovidestasksupportatemergencymanagementheadquartersbyclassifying
andsharingalargeamountofdisasterinformation,usinganelectronicmapandanelectronicbulletin
board.However,thissystemwasnotdevelopedtoshareinformationinrealtime.Chokshietal.(2014)
developedanePlanMulti-Surfacetosupportemergencyresponseplanningexercises.Thissystem
shows tweet information transmitted by residents, visualizes town flowdata, usingmilitary and
emergencysimulationsystems,andhasatileddisplayofthetownfromavideocamera.Inaddition,
thedesktopisinstalledinthesamespaceasthetileddisplay,andtheusercanreflectinformation
fromthetabletoptothetileddisplay.However,thissystemcannotpauseandresumethemeetingby
savingtheinformationdisplayedonthescreenduringthemeeting.

Osaragietal.(2017)developedarealtime,synchronoussystemforcollecting,sharing,andusing
disasterinformation.Thissystemcancollectinformationfromfieldstaffatthetimeofthedisaster,
anditcansimulatefirespreadtosupportfire-fightingandrescueactivities.Nevertheless,thissystem
isnotequippedwithfunctionsthatcanbeusedduringnormaltimes.Kubotaetal.(2014)developed
adisasterinformationsharingsystemusingopensourceWebGIS.Thissystemcontainsadisaster
informationregistrationfunctionthatreceivesphotosandstatusupdatesfromthelocalgovernment
staffatthedisasteroccurrencesitebye-mailandstoresthedataonWebGIS;furthermore,thereis
adisasterinformationvisualizationfunctionthatvisualizesdisasterinformationstoredinWebGIS
onamap.Liketheabovesystem,thissystemwasnotdevelopedwithfunctionsthatcanbeused
duringnormaltimes.

Focusingonsystemsthatcanshareinformationinmeetingsandopenspacesusinglargedisplays
andlaptops,Jiangetal.(2008)developed“WeSpace.”ThissystemcansharemultiplePCscreens
onalargedisplaybyunifyingtheoutputformatsofdifferentkindsofsoftware.Shenetal.(2003)
developed“UbiTable,”asystemthatautomaticallyswitchesthecontentinadirectionthatiseasyfor
theusertosee.Inaddition,thissystemenablestheusertosetthedownloadandviewingauthorityof
thesharedcontents,takinguserprivacyprotectionintoconsideration.Everittetal.(2006)developed
“MultiSpace,”asystemthatcanaggregateimagesandtextinformationfromallmobileterminals
connected to theenvironmentbyusing the tabletopasacentralhub for the informationsharing
environment.Kukimotoetal.(2014)developed“HyperInfo,”asystemthatvisualizescontentsonthe
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