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論文内容の要旨

Abstract:This Dissertation research proposes a new methodfor uslng real-time

information to
eventually supportlarge-SCale,Climatic virtualehvironments that

fostervirtuallifeandnaturaleco-behavioralconditions.Thepurposeofthisresearch

istocreateanenhancedenvironmentwherethehydrologicalconditionsandthereal

user areintegratedinto animmersive,real-time eco system･For this research

experiment,WeCuStOmizedavailableGISsatellite,terrain,,andphotographydatato

construct a high1y accurate,1arge-SCale virtualenvironment･Next a web-based

climatic co11ection system was developed to persistently collect realtime weather

informationforthephysICalareabeingmodeled･FinallyanEnhancedEnvironment

Module was created to support a`1iving,virtualeco-SyStem SuPPOrting real-time

climatic conditions.This type ofenhancedenvironmentlays the groundworkfor

creatingdynamic environments thatintegratethe behavioralpatterns ofclimate,

arti丘ciallife,uSerinteractionsandtheircomplexinterrelationshipswithinadynamic

virtualworld.

Thequestionsbeingexploredinthisdissertationare:

1.Canweusereal-timestreamlngdataindynamicvirtualenvironments?

2.Doesithave Utility,Or,isstreamlngdatausefulincontrollingvarious丘InCtionswithin

dynamicvirtualenvironments?

3.Candataintegritybemaintainedandsti]1bemean)ngfu)totheuse7.?
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RapidadvanceswithintheGIS/VisualizationSimu)ationindustryhavedevelopedcomplexand

rich real-time environmentsormode)ingand simulation oflarge-SCa]evirtualenvironments･In

paralleJ,thereisdeepexplorationwithintheart描ciallifecommun]tytOdevelopvirtua)1ifもand

worldsthatexhibitsimulatedlivingtraits･FromtheComputergraphicsindustries,highreso)ution,

highly accurate workis being done to create stunnlngIy beautifhIvirtualenvironments with

realisticrendering･TheGamlngindustryhasalsobeendevelopInghighcomputlngPerfbrmance,

realistic world
bui)ding,artinciaIlifヒbehavior,maSSive multi-uSer netWOrks and high-aCtion

immersiverole-Play･Unfortunately,1ittlecross-integrationhasbeendonebetweenthe占estrands

asthetechnicalhardware/so允warerequlrementS,COmPutationaloverheadsdemandedbyeach,and

thewideapplicationfbcushaspromotedseparatedeve)opmentpaths･Yetrecentlytherehavebeen

hybrid development styles emerglngthat promote thisintegration･This
new type of'hybrid

integration,acrosspreviouslyseparatediscip)inesbringsnewquestions,SOlutionsandproblems･

Mainlythefocusofthisnewhybridtechnologyusa昔eisthe〃ElectronicBattlefield",Or

synthetic environments that simulate a wartime battle丘eld situation･SEDRIS

(Synthetic Environment Data Representation andInterchange Specification)

environmentstendtobelarge scale,lowresolutionwith anexpensiveoverheadin

hardwareandsoftware.Itscomplexityanddepthhasgrownquitequicklysince1994

intheareasofGIS,terrainsimulation,hydrology;mOdeling,distributeddatabaseand

massive multi-uSer enVironments.Other solutions do exist to support this style of

syntheticenvironmentsandLargeScaleⅥsualiiationIndustry;yettheresearchis

primarilyfocused upon simulation and visualization representation of speci丘c

environmentalconditions,Withlittle
or no emphasis upon a persistent,COmPlex

evoIvementofaneco-SyStemStylevirtualenvironment.

The Questions this research addresses are whetherintegrating these technologies

togethercaninfact,yieldahigh1yimmersive,realisticvirtualenvironmentthatis

complexanddynamic,eXhibitinglivingbehaviorconditionsandultimatelygenerating

the emergentpropertiesrequiredtocreate andsustainvirtual`1ife'onaPC-based

computerandstillretainanacceptableperformanceratio･Thefocusofthisresearch

is not to o鮎r another solution tothe already saturated vis/sim,arti丘ciallife,and

computergraphicsorgamingindustries･Rather,thefocusisuponusingtheseexisting

technologleSinahybridstyleofintegrationtosupporthighlyaccurate,1arge-SCale,

climaticeco-SyStemSthatcanbeusedtosupportrealisticbehavingenvironments･This

Dissertationwillpresentresearchperformed onthis topIC,PrOVide the approaches

used,andconcludewithananalysisoftheresults.
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論文審査結果の要旨

Thisresearchproposedaunlquemeth6dforuslngreal-timeinformationtosupport

large-SCale,Climaticvirtualenviron皿entSeXhibitingnaturaleco-behavioralconditions･

Thepurposeofthisresearchwastocreatean'enhancedvirtualenvironment,wherethe

hydrologicalconditionsandtherealuserareintegratedintoanimmersive,real-timeeco

system･Forthisresearchexperiment,WeCuStOmizedavailableGISsatellite,terrain,and

photographydatatoconstructahighlyaccurate,1arge-SCalevirtualenvironment･Nexta

web-basedclimaticcollectionsystemwasdevelopedtopersistentlycollectrealtime

weatherinformationfor the physicalarea being modeled.Finally an EnhanCed

EnvironmentModulewascreated'andaddedtoanexistlnggameenglnetOSuPPOrta

'1iving,virtualeco-SyStemWithreal-timeclimaticconditions･

Theresultsofthisresearchindicatedthefo1lowlngkeypolntS;

1)Itisftasibletousereal-timeinfor血ationtocontrolavirtualenviron皿ent,

andthatreal-timedatainfact,COuldhaveutilityormeanlngln'contro11ing

Weatherconditionswithinthevirtualenvironment.

2)Dataintegritycouldbepr占servedthroughouttheconversionfromone

しfbrmattoanother,despltethesubstantialerrorscreatedinresampling

acrossdif托rentplatformsandteclm0logleS.

3)1nexpensivehardwareandsoftwaresystemsarenowadvancedenoughto

PrOCeSSCOmPlexvirtualenvirol-mentSandbegindeveloplngrich,

meaningfu1virtualenvironments.

ThisresearchalsoaddressedthechallenglngPrOblemsofahybridsystemwhere

manyOfthecurrentformatsbeingusedinonedisciplinearenotreadilyacceptablein

anOther･Itaddressedtheproblemoftechnologyaccessibility,Whereahighlyaccurate,
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visuallystunnlnge血anCedenvironmentcouldbebuiltanddistributedovertheInternet

byalmostanyoneonfairlylneXPensivecomputers･And丘nally,itprobedintothe

realmsofcomplexltytOSetaninitialfoundationfordeveloplnganeWStyleofmore

naturalisticvirtualenvironments,Or"Enl1anCedEnvironments''wherenaturalreal-time

datastreamsareusedinsteadofarti丘cialalgorithmicsimulation.

Infuture works,this research provides a strongfoundationfor creatlng mOre

compellingvirtualenviron皿entSandestablishesastructureforbuildingarti丘cia11ife

and｡therevoIvablecharacteristicsoflijtwithinavirtualenviro11ment.

Severalnewresearch directionshavebeencreated ftomthisresearchinthe areas of

intelligent GIS virtualenvironments andlocation aware computlng SyStemS･These

systems willutilize the ever growlng amOunt Ofavailable,ubiqultOuS realtime

information,tOPrOVideuserswithnextgenerationenhancedenvironments･

最終試験結果の要旨

公聴会後に学位論文に関する口頭質問を行い､これを最終試験に代え､合格と判定した｡

以上

-14-


