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재해정보를 이용한 우회경로 및 대피경로 안내시스템 개발

권 원 석

부경대학교 대학원 공간정보시스템공학과

요 약

매년 여름마다 발생하는 태풍과 집중호우와 같은 자연재해로 인해 인명 피해 및 재산피해등 상당한

규모의 피해가 발생하였다.부산 역시 집중호우로 인하여 침수와 산사태 등 각종 자연재해가 발생하였으

며 재해에 대한 예방과 대응이 부족하여 많은 피해를 입었다.이러한 자연재해로부터 발생하는 피해를

예측하고 피해를 절감하기 위하여 IT,토목,환경,공간정보 등 다른 학문과의 융합을 통해 자연재해 예

방에 관한 기술이 날로 발달해져 가고 있으며 이에 따라 재해관리시스템에 관한 연구가 활발히 이루어지

고 있다.또한 각 지방 자치 단체에서 이러한 재해피해절감 및 관리를 위한 재해관리시스템 구축을 하고

있다.자연재해로 인해 발생하는 피해를 절감하기 위해선 과거 발생했던 재해정보를 바탕으로 위험지역

에 대한 지속적인 관리와 예측을 통한 예방 및 대비가 필요하다.그리고 재해가 발생 시 신속한 대응 및

복구가 필요하다.이러한 자연재해의 피해는 인명 및 재산 뿐만 아니라 교통에 있어서도 막대한 영향을

준다.집중호우로 도로 곳곳에서 침수가 발생하거나 산사태로 인해 도로가 파손 되는 사례가 해마다 발

생 하고 있다.이러한 재해들로 인해 도로 곳곳에서 정체 및 고립과 같은 피해가 발생한다.도로 공간에

서의 재난 발생은 한 지점에서 발생하더라도 추후 교통망 전체로 확산되는 특징을 가지고 있어 조기에

신속한 대응과 복구가 요구 된다.국내에서의 재해관리는 대응 및 복구를 중심이며 예방단계 다소 부족

하나 예방을 위한 연구와 기술들이 개발되어져 가고 또한 교통에서 최근 도로상에서 침수로 인한 피해를

절감하기 위한 연구로써 교통운영방법과 신호 운영을 통한 교통정체 절감과 같은 다양한 교통관리 연구

가 진행되고 있다.하지만 자연재해 관리에 대한 연구에 비해 상대적으로 부족한 실정이다.

도로침수와 같은 자연재해는 시설물에 1차적인 피해를 입히며 피해사실을 인지하지 못하는 운전자의

현장진입으로 고립,차량 침수 등 2차 피해를 유발하게 된다.재해 발생지역에 대한 복구도 중요하지만

이라한 2차 피해를 절감하기 위해선 사전에 우회경로 안내와 같은 서비스가 필요하며 이미 재해지역에서

고립된 차량에 대하여 추가적인 혼란을 줄이기 위해 대피경로 안내가 필요하다.

집중호우 발생 시 산사태,침수,해일과 같은 다양한 재해종류가 발생할 수 있기 때문에 본 논문에선

집중호우로 인해 발생할 수 있는 자연재해를 중심으로 재해위험지역,재해이력정보와 같은 데이터를 활

용하여 연구를 진행하였다.본 연구에서 개발한 시스템을 통하여 관리자는 직접 재해정보를 입력할 수

있으며 입력받은 데이터를 기반으로 출발지와 목적지를 입력하여 최적경로 및 재해지역을 고려한 우회경

로를 분석할 수 있다.그리고 재해지역 내에 존재하는 차량들을 대상으로 주변 지역으로 대피 경로를 분

석 할 수 있다.이러한 C/S기반의 시스템에서 분석된 결과를 모바일 애플리케이션을 통해 일반 사용자들

에게 대피경로를 안내 받을 수 있다.
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1.Introduction

1.1.StudyBackground

Becauseofthenaturaldisasterssuch astyphoonsandheavy rains

occurring every summer,significantdamagessuch aslossoflifeand

property haveoccurred.In Busanaswell,duetoheavy rain,various

naturaldisasterssuchasfloodingandlandslidesoccurred,andforthere

werenotenoughmeasuresofdisasterpreventionandpreparation,there

werealotofdamages.Inordertopredictandreducedamagesoccurred

bysuchnaturaldisasters,byconvergingotherstudiessuchasIT,civil

engineering,environmentandspatialinformation,technologiesfornatural

disasters prevention have been advanced every day,and accordingly

studiesonthedisastermanagementsystem havebeenactivelyconducted.

In addition, each local government is constructing the disaster

management system to reduce and manage such natural disaster

damagers.Inordertoreducedamagesoccurringbynaturaldisasters,itis

necessary ofprevention and preparation by ongoing managementand

predictionofhazardousareasbasedoninformationofdisastersoccurred

inthepast.Inaddition,itisnecessaryofpromptresponseandrecovery

when adisasteroccurs.Suchdamagesofnaturaldisastersgivegreat

impactstonotonlylifeandpropertybutalsotransport.Forexample,due

toheavyrains,roadsarefloodedhereandthereandroadsaredamaged

bylandslideseveryyear.Bysuchdisasters,damagesoccursuchasroad
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congestionsand isolationsallaround.Fordisasteroccurrencein road

spacehascharacteristicsthattheimpactfurtherspreadsoutoverwhole

transportationnetworkevenifitoccursinoneplace,promptresponseand

recoveryarerequired.Thedomesticdisastermanagementismainlyof

responseandrecoveryandlacksmoreorlesspreventivephase,however

studiesandtechnologiesforpreventionarebeingdevelopedaswellas

recentlyvarioustrafficmanagementstudiesareunderprogresssuchas

traffic operation method and traffic congestion reduction by signal

operationasstudiestoreducedamagesfrom floodingonroads.However,

they are relatively short compared to studies on natural disaster

management.

Floodedroadsprimarilydamagefacilitiesandcausesecondarydamages

suchasisolationandvehiclewater-loggingbyenteringdriverswhoare

notawareofdamages.Itisnotonlyimportanttorecoverthedisaster

areas butalso required ofservices such as detourrouting guide in

advancetoreducesuchsecondarydamages,anditisnecessarytoguide

evacuation routes to reduce additionalconfusion for already isolated

vehiclesinthedisasterareas.

1.2.StudyObjectiveandConfiguration

On heavy rains,various kinds ofdisasters may happen such as

landslides,floodingandtidalwaves,howeverinthispaper,thestudywas

conductedforfloodingthatmayoccurbyheavyrains.

Thestudy objectiveto develop theprototypesystem thatanalyzes
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optimalrouteanddetourrouteinconsiderationoffloodedareasasthe

administratordirectlyinputsfloodinginformationandinputstheoriginand

destinationpointsbasedoninputteddata,andthatanalyzessurrounding

evacuation route and can provide guide services ofevacuation route

resultsanalyzedbytheC/Sbasedsystem forvehiclesexistinginflooded

areasbymobileapplication.

Figure 1. The study objective 

Thispapercontentsarecomposedasfollows.Inchapter2,itdescribes

disastermanagement,studieson existing disastermanagementsystem,

thetrafficdisastersystem,optimalrouting algorithm,spatialdatabase

structureandspatialdatabaseutilizedstudies.Inchapter3,itproposes
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theplatform structureofC/Sbasedapplicationandmobileapplicationfor

routingguide.InChapter4,itdiscussesimplementationoftheprototype

system ofdetourroutingandevacuationroutingguidebasedonproposed

platform structure.InChapter5,performanceassessmentisdiscussedas

comparingthesystem developedinthispaperandexistingstudies.And

inthelastchapter6,itconcludes.
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2.RelatedWork

2.1.DisasterManagementSystem

Recently,NaturalDisasters have increased due to climate chang.

Therefore,therehasbenactivestudyconductedtoreducedamagesand

managedamagehistoryinformationofnaturaldisaster.

T.H.Kim,etaldevelopedreal-timenaturaldisasterdamageinformation

management system based on Web GIS through real-time wireless

communication.Theyusedtopographicmapssuchas1:1000and1:5000

andIKONOS highresolutionsatelliteimage.T.G.Jeon,etalsuggested

constructionprogressofspatialdatabasefordamagehistoryinformation

ofnaturaldisastersanddevelopeddisastermanagementsystem whichis

available fordamage history management.J.O.Kim etal.developed

virtualdisastermapbasedonmash-upwhichprovidesshelter,evacuation,

disasterinformationusing googlemapapi.Moreover,domesticdisaster

mapping has been started in accordance with announcement that

NEMA(NationalEmergencyManagementAgency)establishedguidelinefor

disastermapstandard.

Chungcheongnam-do constructed system based on Web GIS that

providesdisplayofdisasterareasbasedondisasterhistoryinformationin

2008 and Disastermanagementsystem based on IT in Busan was

constructed toinclude4typeofdisasterssuch asflooding,landslide,

storm,tsunamimanageanddisplaydangerousareas
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Inthisyear,OneoftheNetizendevelopedheavyraindamagemapin

Daum Agorawhenflooding wasoccurredinSeoulduring heavyrain.

Thissystem provideddisplay ofphotosandcontentsby administrator

based on twitter.Technology fordisastermanagementhas developed

throughcontinuousstudyandconstructionofsystem.

Howeverthesestudiesandsystemsfocuson reductionofcasualties

and properties.Studiesand systemsforsolution oftrafficcongestion

usingdisasterinformationwerelacking,andserviceaspectforuserwas

lackingexceptforheavyraindamagemapinDaum Agora

2.2.TransportationDisasterPreventionSystem

Becausedisasterpreventionsystem inSeoulfocusedonresponseand

restoration, S.I. Shin suggested ways to apply the transportation

preventionsystem throughexamplethatprovidedetourrouteaboutflood

area,emergencysuchasfireetc.

J.Y.Toonetal.establishedconceptofguidelinefortrafficmanagement

in thecaseofdisaster.They presentimportantdetailsand waysof

managementforeach step ofdisasterevent:prevention,preparation,

response and restoration.By creating Ubiquitous Transportation

environment,S.R.Leeetal.proposedeffectivewaysofcontrollingtraffic

flow intheeventwhennaturaldisastercausesoverflowing.

Y.T.SonselectedthecityofCheongjuasastudyareasincelotsof

damageresultingfrom naturaldisastersuchasstorm andfloodhavebeen
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frequentlyoccurred.Hesuggestedtrafficdisasterpreventionsystem for

eachstepofdisastereventsthatareprevention,preparation,responseand

restorationsandanalyzeditseffectonsignaloperationtoachievehigh

leveloftrafficefficiency.C.H.Yangetal.developedaspecificalgorithm

thatis based on shortestpath search technique and dynamic traffic

assignmenttoprovideevacuationrouteanddetourinformationonlyfor

vehiclesunderemergency.They performedthestudy casetoevaluate

performanceofmodelbyapplyinghypotheticalscenario.Intheseprevious

studies,reducing disasterdamagein transportation,how transportation

operateswhendisasteroccurred,generatingroutesuchasaguidanceof

detourrouteandevacuationroutehasbeenmuchresearchinprogress.

Howevertheydidn'tconstructGIS-basedsystem andtheyarefocusedon

result of analysis through simulation and suggestion which is

transportationoperation.

2.3.OptimalRoute

Junru Caoetal.developed optimalpath analysisbased on Dijkstra

algorithm in Zibo fire Emergency Process Information System using

ArcEngineandGeodatabase.Yangetal.developedalgorithm fordetour

routebasedonn-path.Theyevaluatedetourroutealgorithm whichis

applicabletohandleterrorscenarios.Butscenariosdon’tinvolveGISand

naturaldisasterinformation.

NetworkAnalysisconsistsoffivefunctionswhichareRoute,Closet

Facility,Service Area,Origin Destination Cost Matrix,and Vehicle
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RoutingProblem thatareabletoanalyzetheshortestroute,optimalroute,

accessibleareas,andsoon.

WiththeClosetFacilityinthisstudy,itispossibletoanalyzethe

targetfacilityinaspecificlocationthroughthenetworkanalysiswiththe

distanceortimeoftheaccessaswellastoassesstheranking.
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3.DesignofDetourRoutingandEvacuation

RoutingGuideSystem

Inthischapter,detourroutingandevacuationroutingguidesystem is

designed.The guide system proposed in this system is to analyze

evacuation route for vehicles in disaster areas searched by disaster

informationinputtedbytheadministratorandtoguidedetourrouteof

disasterareaswhen searching route.Andtheanalyzedresultscan be

servicedbysmartphoneapplication.

3.1.OverallSystem Design

This system is largely configured with a server and clients as

illustratedinFigure2.A userhasaccessrighttoserverdatabyclient

applicationandtheservertransmitsprocessedresultbasedoninformation

requestedbytheuser.

First,aclientislargelyconfiguredwithtwotypesofmodulesofthe

DB managementmodulesandtheGIS modulesinordertoaccessthe

databasestoredin theserver.Theclientandthedatabaseserverare

connected by theDB managementmodules,which retrievesorstores

information from/to the database server.The GIS modules are the

modulestoperform spatialoperationssuchasroutinganalysis,Bufferand

Intersectbyutilizingspatialdatabaseonthemap.Inordertogetdisaster

informationandroutingguideservicebythesmartphoneapplication,the
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spatialdatabaseshouldbegeneratedbyWMS(WebMapService),andthe

MapServerisusedtogenerateWMS.AndthegeneratedWMSisserved

bythesmartphoneapplication.

Figure 2. System architecture
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3.2.DatabaseandDataConstruction

3.2.1.DatabaseConstruction

ThedatabasesexistingintheDBMS(DatabaseManagementSystem)

are configured with the generaltable type database and the spatial

databasethatcontainsspatialinformation.Eachofthespatialdatabase

hastheObjectidandtheShapecolumn,wheretheObjectidistheindex

ofthespatialdatabaseandisNotNull,andtheShapecolumnisST

Geometry typewhich ArcSDE provides.ThespatialSQL utilizing the

spatialdatabaseisperformedbyusingtheShapecolumn.

3.3.2.SpatialDatabaseConstruction

Thespatialdatausedinthissystem isdividedinto3typesofbase

map,disasterinformationandNetworkDataset.

First,forthebasicmap,themapofBusanUIS (UrbanInformation

System)was used.The Busan map is in the scale of1:1000 and

configured with layers of such as buildings,roads,major facilities

locations,administrative area map,and road centerlines.Second,the

disasterinformation used was configured with disasterrisk districts,

disaster history information and data inputted directly by the

administrator.Lastly,itistheNetworkDataset,andtheDatasetneeded

fornetworkanalysiswasgeneratedbyusingroadcenterlines.
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TheBusan map used in thisbasicmap usesITRF2000 coordinate

system,howeverfordatasharingwithfurthermobileapplications,itwas

convertedintoWGS84coordinatesystem forconstruction.Forthespatial

database,firsta tablewasgenerated by using DLL (Data Definition

Language),theObjectidandthespatialtypecolumnoftheShapecolumn

weregeneratedbySdelayerprovidedbyArcSDE,anddatawasloadedto

theShapefilebyArcCatalog.

Thebasicmap,nodesandlinkdatawereconstructedbythespatial

database and the Network Dataset was constructed by using the

Shapefile.

Figure 3. Spatial database construction 
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3.3.3.NetworkDatasetGeneration

TheNetworkDatasetisthedatausedforanalysisfunctionssuchas

routesearch,serviceareaandO/D MatrixprovidedbyArcGISNetwork

Analysis,andisgeneratedbasedontheurbanroadnetwork.Fornetwork

analysisfunctionwasusedforroutesearchinthisstudy,theNetwork

Datasetwasconstructed.

Inthisstudy,theNetworkDatasetusingtheShapefileamongvarious

formattypeswasused.TogenerateNetworkDataset,roadcenterlines

usedamongBusanmap.

BeforegeneratingtheNetworkDataset,attributedatawasaddedfor

theroadcenterlines.Thisattributedataisusedforthenetworkanalysis

andvaluesoftime,distance,speedandtheroadlayerwereadded.

Thedistanceamongtheattributedatawascalculatedforeachobject

lengthbyusingtheFieldCalculatefunction,andtheunitiskm.Andto

obtaintimeforeachroad,firsteachsegmentspeedwasinputted,where

theusedvaluewasthespeedlimitofeachroadsegment,which100Km/h

fortheexpressway,80Km/hfortheurbanexpressway,70Km/hforthe

majorarterial,and 40km/h fortherestweredesignated.In orderto

analyzetimetakenforthesearchedrouteonnetworkanalysis,itwas

calculatedbytheequationof([distance(km)])/([speed(km/h)/60])by

eachlink.Lastly,roadlayerswereclassifiedinto3typesofexpressway,

majorarterialandrest,ofwhichthecorrespondingcodecanbeidentified

byADD_CD.

TheNetworkDatasetgenerationprocedureisasillustratedinFigure4.
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First,theConnectivitythatisconnectivitysettingwithallthelinkswas

setby Any Vertex,andtheElevation andtheTurn dataaresetto

defaultvalues.NextisCOST,whichthevalueusedhereistheattribute

valueusedfornetworkanalysis,andistoanalyzesuchastheshortest

distanceandtheoptimalrouteovertime.Itwasgeneratedbyusingthe

fieldsofdistanceandtimecalculatedforeachlink asaboveandthe

Hierarchywasgeneratedforroutingcalculationconsideringroadlayers.

Figure 4. The process of network 

dataset construction
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3.3.ConstructionofComponents

Themodulesinthissystem arelargelyconfiguredwiththedatabase

managementmodulesandtheGIS modules.Thedatabasemanagement

moduleshavefunctionsfordatabaseaccess,modificationandaddition,and

theGIS modules areforrouting analysis,spatialdatabaseinputand

spatialoperation.

Figure 5. Each components of the system

3.3.1.DatabaseManagement

(1)DataAccess

To accessthedatabaseserverfrom aclient,ADO.NET wasused.
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ADO.NET isthelatesttechnologyofMicrosoftfordataaccess,andis

thesetofclasses.AmongtheclassesprovidedbyADO.NET,theOracle

classwasusedinthispaper.Inordertoaccessthedatabase,thedata

provider,datasourcetobeconnectedandthedatabasearedefinedby

Oracleconnection.

(2)DataSearchandInput

Itis the module to operate the accessed database,and contains

functionsforsearch,inputandmodification.Therearetheinformation

search method using SQL in theclientand themethod utilizing the

Stored Procedure using PL/SQL.Forthe method utilizing the Stored

Procedure,alloftheinstructionsrequiredfordataprocessingwhenusing

theStoredProcedurearestoredinthedatabaseserver,andtheclient

transmits only theinputparameters to beprocessed to thedatabase

server.Inthedatabaseserver,afterprocessedbytheStoredProcedure,

onlytheresultingvalueistransmittedbacktotheclient.Alternativelyif

usedSQLintheclient,theSQLstatementispreparedbytheapplication

and transmitted to the database server,and the processed resultis

receivedback.
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Figure 6. Database input 

and output

3.3.2.SpatialDatabaseProcessing

TheGISmodulesusedaredividedinto3modulesofroutinganalysis,

databasestorageandspatialoperation.

(1)RoutingAnalysis

Forrouting analysis,ArcGIS NetworkAnalysisExtensionwasused.

TheClosestFacilityfunctionofNetworkanalysiswasused,whichisthe

function analyzableofeach optimalroutefrom theuser’sposition to

surroundingfacilities,andofprioritybasedontheanalyzedresulttoeach

destination,and was used fordetourrouting and evacuation routing

analysis.
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ForthedatausedfortheClosestFacility,thereareIncident,Facility

and Barrier,wherethepointtypedata should beused forthedata

retrievedfrom eachpoint.TheIncidentisthedisasterareachosenbythe

user,andforthedisasterareaisapolygontype,thepolygoncentroidis

generatedandsettotheIncident.TheFacilityisanevacuationplaceand

is selected from the surrounding nodes.For the selected node,a

Intersectionisassignedasaclosenodetothedisasterareabyspatial

operation.

(2)SpatialDatabaseStorage

Forstoring spatialdatabase,therearelargely 3methods.They are

usinggeneralToolssuchasArcGIS,usingGISenginesandusingDQL

Insertstatements.Inthispaper,fordatabaseconstructionstage,ArcGIS

Toolwasusedtostoredata,andfordatastoringmethodofdeveloped

application,toolsandinterfacesprovidedbytheGIS enginewereused.

First,inordertostorespatialdatabase,‘Versioned’shouldbeconfigured

forcorrespondingdatabaseonArcSDE.

After‘Versioned’configurationfinished,‘Editing’toolprovidedbythe

GISenginewasaddedfortheusertodraw wantedshapes.Whenusing

‘Editing’tool,datamaybeeditedonlywhen‘StartEditing’isperformed.

Whenthespatialdatabasewasdrawninthemapcontrol,‘Save’isused

tostoreand‘StopEditing’isusedtonottobemodifiedanymore.

WhenusingtheinterfaceprovidedbytheGIS engine,corresponding

objectsaretobestoredbyStorethememberfunctionofIFeature.
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public static void CreateFeature (IFeatureClass featureClass, IPolyline 

polyline)

{

  // Build the feature.

  IFeature feature = featureClass.CreateFeature();

  feature.Shape = geometry type // (geometry type :Polygon, Point, 

Polyline)

  feature.Store();

}

(3)SpatialOperation

Therearethreemethodsforspatialoperationforanalyzingrelationship

ofthe spatialdatabase.One is Geoprocessing,the method mounting

operation procedures prepared by ModelBuilderorthe method using

ArcGIS Toolbox,anotheris the method using spatialoperation SQL

providedbyArcSDE,andthelastoneistheimplementingmethodusing

interfaceprovidedbyArcObject.Inthispaper,GeoprocessingandSQL

wereused.Whenanalyzingevacuationroute,fornodesearch,thecomplex

operationprocedureswerepreparedbyModelBuilderandGeoprocessing

wasused,and fordisastersearch in theadministrativeareas,spatial

operationSQLwereused.

3.4.MobileApplicationConfiguration

Currently mobileOS’sused in Korea aremainly Android and iOS.

Otherthanthose,thereareSymbian,BlackberryandWindowsMobile.
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NotintroducedinKoreayet,howeverWindowsPhone7wasreleasedand

up to Version 7.5.In this chapter,the spatialinformation service

application was to be implemented by using the platform based on

WindowsPhone7.

3.4.1.Window Phone7

WindowsPhone7(hereinafterreferred to WP7)isthemobileO/S

newlyreleasedbyMicrosoft,andispossibletodevelopbyusing.Net

Framework,C#andVB(VisualBasic).WindowsPhoneapplicationisthat

Silverlight is mounted over .Net Framework, and the Silverlight

configuresthescreenlayerbyusingXAML.

ToprovidespatialinformationservicewithresultsanalyzedbyC/S

basedapplicationformerlydesigned,WP7basedArcGISMobilewasused

for implementation. ArcGIS Mobile provides 5 Assemblies, and

ESRI.ArcGIS.Client.dlland ESRI.ArcGIS.Client.Toolkitwereusedin this

paper.
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ArcGIS　API Assembly Description

ESRI.ArcGIS.Client.dll

Core library. Contains map, ArcGIS 

Service layers, graphics, geometry, and 

symbol components. Also contains 

common workflow tasks that support 

query, find, identify, and geospatial and 

geoprocessing operations.

ESRI.ArcGIS.Client.Bing.dll Adds support for Bing layers and services.

ESRI.ArcGIS.Client.Toolkit

Contains a set of common controls for 

use with the map, such as a Legend and 

InfoWindow

ESRI.ArcGIS.Client.Toolkit.Dat

aSources.dll

Contains a set of layer types that support 

common data sources, such as 

OpenStreetMap and WMS.

ESRI.ArcGIS.Client.WebMap.dll

Contains components that read and 

process WebMap contents and metadata. 

It uses the arcgis.com web map 

specification version 1.1.

Table 1. ArcGIS Mobile API Assembly

3.4.2.MapServerConstruction

ToprovidethespatialdatabasetoWP7,theMapServerwasused.

TheMapServeristheservertoprovideservicessuchasWMS(Web

MappingService)andWFS(WebFeatureService)thatareusedforweb

servicetopublishthespatialdatabase,andArcGISServerwasused.
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Figure 7. Transmission of mobile data using Map Sever

Thespatialdatabaseneededforthemapserviceistobegeneratedas

a MapDocumentand to be published by the Map Sever.Published

WMS(Web Map Serviece)and WFS(Web FeatureService)areto be

servedasdesignatingcorrespondingURLbyXAMLcodeonWP7.
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4. Development of Detour Routing and

EvacuationRoutingGuideSystem

In this chapter,according to the system design in Chapter3,the

prototype system ofthe detourrouting and evacuation routing guide

system istobeimplemented.Forthesystem implementation,itconsisted

ofsystem developmentenvironment,system UI,detourroute,evacuation

routeandmobileapplication

4.1.System DevelopmentComposition

4.1.1.System DevelopmentEnvironment

Theenvironmentthatisneeded forthesystem developmentisas

shown in Table 2.The system is implemented under the server

environmentofWindowsServer2008,Oracle10gwasusedforDBMS

(DatabaseManagementSystem),andforthespatialdatabasemiddleware

ArcSDE9.3versionwasused.Forclientapplicationdevelopment,itwas

implementedbyuseofC#under.NetFramework3.5environment,and

theArGISenginewasusedfortheGISEngine.

ArcSDEisthespatialdatabasemiddlewarethatsupportsspatialtypes

to DBMS’ssuch asexisting OracleSpatialorPostGIS,and provides

spatialoperationSQLofthespatialdatabaseforST-Geometrytypesand

DBMSs.TheGISEngineiswhatprovideslibrariessuchasmapcontrol,

legend,mapview andspatialanalysisformapdevelopment,andinthis
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study,ArcGISEngineSDKwasusedalongwithArcGISDesktopSDK to

generateToolsneededformapcontrol.Toimplementmobileapplication,

WindowsPhone7wasused.Inaddition,formapserviceofthespatial

database,theMapServerwasimplementedbyuseofArcGISServer.

System

Classification
Type Software

Server

O/S Windows Server 2008

DBMS Oracle 10g

Spatial Middleware ArcSDE 9.3

Map Server ArcGIS Server 9.3

Client

Language C# .Net Framework 3.5

GIS Engine ArcGIS SDK 9.3

Mobile Application WindowsPhone 7 SDK

Table 2. System development environment

4.1.2.ComponentsProcessing

Componentsprocessinginthissystem likefigure8.First,usersearch

locationlikeorigin,destinationafterselectinglocation.Ifdetourrouting

case,itneedssearchdisasterhistory,orifevacuationrouting case,it

needs search disasterlocation and intersection.Selected location were

loaded with Network Dataset,analyzed routing.Analyzed results are

stored in the database server,Stored database is created by WMS.

Smartphone application loads generated WMS by Map server,and
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expressedondisplay

Figure 8. Data processing by components

4.1.3.EntityRelationshipDiagram

Thissystem uses11tablesthatBasemapconsistsof7tablesand

disasterinformationconsistsof4tables.Eachtableissetobjectidas

primarykeyandshapeasgeometrytype.Figure9.showstherelationship

ofeachtable.
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Figure 9. Logical entity relationship diagram

4.2.System MainMenu

Theprototypesystem proposedinthisstudyisasillustratedinFigure

10.andFigure11.Thewindow intheleftsideisforsearchconditionsof

mapattributeinformationandoutputofsearchedresults,andthemap

window andthetoolbarformapcontrolareconfiguredintherightside.
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The toolbar is the basic toolprovided by ArcGIS Engine,and is

configuredofcontrolssuchasdataretrieval,mapzoom ormove,and

spatialdatabase edition.By use ofBasecommand class provided by

ArcGIS Desktopwasusedtogeneratethelegendwindow ofthemap

layerand inputtoolsofdisasterinformation.In ordertoconsiderfor

disasterhistoryinformation,thissystem providessearchfunctionsbased

on conditions like date,location,rainfallin disasterinformation detail

windows.

Figure 10. System main display
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Figure 11. System Functions

4.3.DisasterAreaCreation

ArcSDEisthespatialdatabasemiddlewarethatsupportsspatialtypes

toDBMS’ssuch asexisting OracleSpatialorPostGIS.In thispaper

ArcSDE versioning was used to input disaster information. The

administratoristodirectlydraw thefloodedareasbysketchfunctionof

theToolbar,wherethefloodedareaisstoredasthepolygontypespatial

database.Whenenteringfloodedareasbyuseofversioning,first‘Start

Editing’shouldbeclicked,thenthesketchbuttonshouldbeclickedto

draw thespatialdatabase,and‘Save’iconshouldbeclickedtosaveit
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Figure 12. Creating spatial database using editing tool

4.4.RoutingAnalysis

4.4.1.RoutingandDetourRoutingAnalysisModel

(1)RoutingAnalysis

Whenanalyzedafterselectingtheoriginandthedestinationpoints,the

existingoptimalrouteisderived.Theusercanchoosevaluesoftimeand

distanceat‘COST’atthebottom window andtheoptimalroutecanbe

derivedaccordingly.
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Figure 13. Model of route analysis 

(2)DetourRoutingAnalysis

ArcGISNetworkAnalysisthatusesDijkstra’salgorithm analyzeroute

suchas① inFigure14.wheninputoriginanddestination.Whenfind

detourroute,ifinputBarrierpointsuchas② inFigure14.applicable

linkscannotaccessandfinddetourroute.However,wheninputdisaster

areasbypolygontype,itisdifficulttofinddetourrouteusingapoint

data.Therefore,whendisasterareasarepolygon,tofinddetourroute

needs7barrierssuchas④ inFigure14.Ifintersectionsofdisasterareas

andlinkswereinputtedbarriers,detourroutewasanalyzed.Inthisstudy,

detourrouteanalysisfunctionwasimprovedthatfinddetourrouteusing

everylinksandintersections,afterinputtingdisasterareas.
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Figure 14. Find route and detour route using Network Analysis

Ifthecheckboxof‘considerdisaster’ischeckedinsystem,thedetour

routeconsidering thedisasterareasisderivedonthemap,wherethe

modelusedfortheanalysisisasshowninFigure15.Fordetourrouting

analysis,theorigin and thedestination pointsareenteredaslikethe

exitingroutinganalysis,andadditionallyBarrierpointsaretobeentered.

TheBarrierpointistheinformationtoanalyzethedetourrouteandthe

routes are analyzed as the areas where corresponding locations are

enteredareexcluded.

TheBarrierpointfordetourroutinganalysisisthecrosspointofthe

roadcenterlineandtheouterlineofdisasterarea,andthestepstofind

theBarrierpointisasfollows.Firsttheroadcenterlineinsideofthe

disasterareaisextractedandtheendpointofthelineislookedfor.And

thecrosspointissearchedbyuseofIntersectwiththeouterlineofthe
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disasterarea,anditisaddedastheBarrierpointinthenetworkanalysis

layer.

Figure 15. Model of detour route analysis
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4.4.2.RoutingandDetourRoutingAnalysis

(1)OriginandDestinationPointsSearch

Inordertosearchtheroutebynetworkanalysis,itisnecessaryfirst

toinputlocation information fortheorigin andthedestination points,

wherepointtypedatashouldbeusedfordataneededtoinputlocation

information.Thebuilding datacontainsinformation suchasnameand

addressofeachbuilding,andinthispaper,thebuildinglayerisutilized

tosearchtheoriginanddestinationpoints.Forthebuildinglayerisof

Polygontype,itisrequiredtobegeneratedintoPointtypedataand

Centroid of building Polygon is to be generated.For the Centroid

generationmethods,thereareamethodusingsde.st_centroidbyuseof

ArcSDE SQL,andanothermethodusing FeaturetoPointofArcMap

Toolbox.Inthispaperitwasgeneratedbyuseoflattermethodandthe

generatedresultisasillustratedinFigure16.

Figure 16. Creation of building centroid

LocationsearchwasimplementedsearchablebyuseofNamecolumnof

buildingcolumns,andinthewindow atthebottom,buildingnameand

corresponding addressaretobesearchableby thesearchedresults.It
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wasimplementedcorrespondingareatobeselectedanddoubledclickedin

thesearchresultwindow atthebottom tomovetorespectivelocation.

Whentheoriginanddestinationpointsareselected,thelayerneededfor

networkanalysisisgeneratedandcorrespondinglocationsareindicatedon

themapatthesametime.

Figure 17. Searching location and Display of selected 

locations
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(2)RoutingAnalysisResult

Thesystem wastestedbyutilizinganalysisfunctionofimplemented

route.Thetestedareatargetwassetfrom LotteDepartmentStoreto

Munhyeon Church,and analysis was conducted for the route using

distancecost.Theshortestroutetotaldistancewas3.515km.

Figure 18.  Result of route analysis from Lotte Department Store to 

Munhyeon Church

(3)DetourRoutingAnalysisResult

Thesystem wastestedbyutilizinganalysisfunctionofimplemented

detourroute.The tested area targetwas same locations from Lotte

DepartmentStoretoMunhyeonChurch,andanalysiswasconductedfor

thedetourrouteusingdisasterdangeareasandinputdisasterareasby

administrator.
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First,when considering disaster danger areas,totaldetour route

distancewas5.535km from LotteDepartmentStoretoMunhyeonChurch.

when compared with existing shortest route and detour route

considering disasterdangerareas,totaldistance was somewhat20m

difference.However,routewasdifferentsuchasfigure20.Next,supposed

thatdisasteroccursaroundMoonjeonStation,inputdisasterareassuchas

A districtinFigure21byadministrator.Detourrouteconsideringdisaster

dangerareasandinputdisasterareasbyadministratorwasanalyzed3.587

km.Totaldistancetraveledwassimilartodetourroutedistancetraveled

considering dangerareas,butrouteseemsmuch ofadifferencewith

previousdetourroute.Figure22/showscomparison ofrouteanalysis

resultwhenconsideringeachinformationthatdisasterdangerareasand

inputteddisasterareasbyadministrator.

No Origin Destination Option Route
Result :

Total 
Distance

1

Lotte

Department 

Store

Munhyeon 

Church
No option

Shortest

Route
0.42 km

2

Lotte

Department

 Store

Munhyeon 

Church

Considering

Disaster Danger

Areas

Detour

Route
0.58 km

3

Lotte

Department

 Store

Munhyeon 

Church

Considering

input disaster area 

by administrator

Detour

Route
0.82 km

Table 3. Result of route analysis
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Figure 19.  Result of detour route analysis using disaster dangerous 

areas

Figure 20.  Comparison of route and detour route using disaster 

dangerous areas
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Figure 21.  Result of detour route using inputted disaster area by 

administrator

Figure 22. Comparison of every routes
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4.5.EvacuationRoutingAnalysis

4.5.1.DisasterAreaSearch

The administratorcan search disasterinformation ofcorresponding

areas by administrative area search.For disaster information search

accordingtotheadministrativeareas,spatialSQL providedbyArcSDE

wasused.TheusedfunctionwasST_Intersects,whichperformsoperation

to find overlapped area oftwo spatialdatabases.The ST_Intersects

grammarisasfollows,whereShapeisST_Geometrytypecolumnname

usedineachspatialdatabase.

TheuseristoselecttheadministrativeGu(county)bycomboboxand

thentoselectlegislativeDong(town)includedinthecorrespondingGu.

The disasterareas belonged to the selected administrative areas are

searchedanddisplayedinthebottom window.Ifdoubleclickedinthe

searchresultwindow,youcanmovetocorrespondingdisasterarea.

selectunique(ds.objectid)from disasterds,lp_aa_gugu

wheresde.st_intersects(ds.shape,gu.shape)=1

4.5.2.EvacuationRouteModelintheFloodedArea

Themodelusedtoanalyzetheevacuationroutestoeachnodeinthe
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floodedareaisasillustratedinFigure19.Whenselectingoneofflooded

areas searched by the administrative areas,Centroid is generated of

corresponding disasterarea,where Centroid is generated as same as

formerbuilding Centroid generation.ClosestFacility library was used

from ArcGIS Network Analysis libraries used forevacuation routing

analysis.TheClosestFacilityisthefunctiontoanalyzeroutesandthe

priorityaccordingtotheroutesformultipleFacilitieswhenenteringone

IncidentbyinputtingIncidentsandFacilities,andtheCentroidofselected

floodedareareceivestheIncidentlocationusedbytheClosestFacility.

AndtheFacilityisthenodeforevacuationforthefloodedarea,andwas

setbythecloseIntersectiontothefloodedarea.

Togetthenode,theadministrativeareasaretobesearched,abuffer

ofradiusof1km from theselectedfloodedareaistobegeneratedand

thefloodedareaistobeerasedfrom thegeneratedbufferbyuseof

Erase.Intheremainedarea,thelocationIntersectedwiththeIntersection

istobeselectedandonlytheselectedIntersectionPointistobeentered

as the Facility.Forthe Intersection Pointis located atthe location

coincidenttotheroadcenterlinewhenretrievingtheFacility,Tolerance

valuewassetto1.

IfallofIncidentsand Facilitieswereretrieved,theattributetobe

analyzedcanbeselectedbyCOSTasliketheoptimalrouteoftheformer

chapter.
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Figure 23. Model of evacuation route analysis

4.5.3.EvacuationRoutingAnalysis

Inordertotestimplementedevacuationroutinganalysis,Daeyeon-dong,

Nam-gu wassetasthetestarea.Firsttheadministrativeareawas

selected to Nam-gu, the administrative Dong was selected to

Daeyeon-dong,andSearch wasclicked,TheIntersectionsthatarethe

nodeswhichhadbeenenteredasthedestinationpointswhenanalyzing

Centroidandtheevacuationroutesofformerlyselectedfloodedareawere

searched4pieces.TheCentroidofthefloodedareawasinputtedasthe

Incidentand4IntersectionsasFacilities.Thesearchedlocationswereas

illustratedinFigure22.
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Figure 24.  Result of evacuation route analysis

When each selected location was displayed,routing analysis was

performed accordingly.The analysis by each Intersection is listed in

Table4,whereCOSTswereanalyzedrespectivelyaccordingtotimeand

distanceaslikeroutinganalysisofpreviouschaptertoderiveresults.
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Origin Destination Rank Route
Result :

Total Distance

Flooded 

Area

Motgol

Intersection
1

Shortest

Route
0.42 km

Flooded 

Area

UN

Intersection
2

Shortest

Route
0.58 km

Flooded 

Area

Yonso

Intersection
3

Shortest

Route
0.82 km

Flooded 

Area

Daechun 

Intersection
4

Shortest

Route
1.27 km

Table 4. Result of evacuation route analysis

4.6.EvacuationRoutingGuideMobileService

Toprovideguideservicetothesmartphonewithevacuationrouting

analysisresultwithincorresponding areaafterselectedfloodedareain

previouschapter,applicationonWP7wasdeveloped.

4.6.1.WMSGenerationbyUseofMapServer

InordertodisplaythespatialdatabaseonMobileorWeb,itshouldbe

generatedintheform ofWMS,WFSorKML.ArcGISServerwasused

to generate the spatialdatabase used forflooded areas and routing

analysisintotheform ofWMS.GeoServiceMapprovidedbyESRIKorea

was used for the map used as the base map in the application.

Comparison between generated WMS and existing GeoServiceMap
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providedisasshowninTable5.GeoServiceMapiscomposedwith19

stepsofTilemaps,wheretheTilemapmeansgeneratingimageforeach

scaleinordertopromptlyloadimageaccordingtoscaleswhenretrieving

mapfrom eitherWeborMobile.

Classification Generated WMS GeoServiceMap

View In

 ArcMap, ArcGIS Explorer, 

ArcGIS JavaScript, Google 

Earth, ArcGIS.com Map

ArcMap, ArcGIS Explorer, 

ArcGIS JavaScript, Google 

Earth, ArcGIS.com Map, 

Bing Maps

Layers

Incident, Facilities, Flooded 

Areas, Intersections, 

roadcentlines

NationalLand

Tile Info

Height: 256

Width: 256

DPI: 96

Levels of Detail: 

(# Levels: 19)

Intial

Extent

XMin: 129.090281593277

YMin: 35.1288133695074

XMax: 129.102129590512

YMax: 35.138006972963

XMin: 12387984.2055653

YMin: 4126320.37675042

XMax: 15897972.5444196

YMax: 5557221.54624854

Supported 

Image

Format

Types

PNG24,PNG,JPG,DIB,TIFF,EMF

,PS,PDF,GIF,SVG,SVGZ,AI,BM

P

PNG32,PNG24,PNG,JPG,DIB,TI

FF,EMF,PS,PDF,GIF,SVG,SVG

Z,BMP

Supported 

Interfaces
REST,  SOAP,  WMS REST,  SOAP 

Table 5. Comparison of WMS and GeoServiceMap
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4.6.2.ApplicationonWindowsPhone7

(1)ApplicationMapGeneration

TheapplicationonWP7istheapplicationtoprovideguideservicewith

analyzedresultstotheuserbytheclient,andtheserviceisprovidedfor

theuserapproachingtothefloodedareaorinthefloodedarea.Limitedto

thevehiclesapproachingtothefloodedareas,itcanalertriskofflooding

ofsurroundingarea,anditwasconfiguredtoprovideevacuationrouting

guidetonearbyIntersectionsforthevehiclesinthefloodedareas.Inthis

paper,foritwastestedbyWP7emulation,theoperationresultonthe

actualphonemaydiffer.

TousethespatialdatabaseonWP7,ArcGIS APIwasused.When

retrievingmapdatafrom WP7byuseofArcGISAPI,GeoServiceMapis

retrieved by ArcGISTiledMapServiceLayer and WMS generated by

ArcGIS Server is retrieved by ArcGISDynamicMapServiceLayer.The

codestoretrieveeachmapareasfollows,anditworksifenteringcodes

overXAMLcodes.
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<esri:Map x:Name="MyMap" Extent="14369613.064, 4180425.804, 

14372987.149, 4184863.789" >

 <esri:Map.Layers>

<esri:ArcGISTiledMapServiceLayer ID="StreetMapLayer“

Url="http://arcgis.esrikr.com/ArcGIS/rest/services/Community/GeoSe

rviceMap/MapServer" />

<esri:ArcGISDynamicMapServiceLayer ID="MapID“

 Url="http://host/ArcGIS/resr/services/Mapserver" />

 </esri:Map.Layers>

 </esri:Map>

TheaboveXAML codesareforinitially displaying themap when

operatingtheapplicationandthemethodtoretrievetheroutelayerofthe

analysisresultsfrom applicationisasfollows.

 FeatureLayer featurelayer = new FeatureLayer();

 featurelayer.Url = MapServer URL;

 MyMap.Layers.Add(featurelayer);

(2)ApplicationImplementationResult

Thefirstoperating window ofimplemented application on WP7is

configuredwithtwomenusofmapview anddisasterinformation.When

mapview wasselected,awindow isdisplayedextendedtotheareaof

Daeyeon-dong,Nam-gu.Themenuisconfiguredwithmainmenuand
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Route,andmapisconfiguredinthelowerwindow.Bylistboxonthe

map,symbolsandnamesofthelayerdisplayonthemapcurrentlyare

displayed.

Figure 25. Mobile application display

Next,whenRoutewasclicked,byapplicationtheanalyzedresultof

evacuationroutesinthedisasterareaisservicedfrom C/Sbasedsystem.

Itisasshown in Figure24,andtheusermay beguided from the

floodedareacurrentlyisolatedtothenearbyIntersection.
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Figure 26. Evacuation route guidance service
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5.Conclusion

 In thispaper,in ordertopreventorrespondvehicleisolation and

congestionforroadfloodingfrequentlyoccurringeveryyearrecently,GIS

based prototypesystem wasdeveloped to providedetourrouting and

evacuation routing guidein/from theflooded areas.Totestdeveloped

system,withthetargetareaofNam-gu,existingroutinganalysis,detour

routing analysis in consideration of the disaster information and

evacuationroutinganalysisindisasterareaswereperformed.Inaddition,

application to provide the analyzed results by the smartphone was

development.

In existing disaster management system,the disaster history or

hazardous area information were implemented and provided,and they

wereusedfordisastermanagementofpreventionandresponse.Inthis

study,the developed prototype system provides notonly limited to

disaster information,butalso detour routing and evacuation routing

analysis by utilizing disaster information data entered by the

administrator,as wellas they are served by smartphone application,

whichisconsideredtobemoreusefulandefficientinformationsupply.

However,thedisasterinformationentryproposedinthisstudyshould

beconducted by theadministration,which doesnotproviderealtime

information.For the method to collectdisaster information such as

floodinginrealtime,recentlythereareinformationcollectingmethodsby

SNSorbyuseofsmartphoneapplication.Ifsuchcollectingmethodsare

utilized to implement disaster area information in realtime,it is
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consideredthatitwillbemoreefficient,andiffloodingmodelisusedto

predict hazardous areas according to precipitation beforehand,more

efficienttrafficmanagementwillbeachievedinthedisasterprevention

phase,whichwillcontributeinreducingdamagessuchasadditiontraffic

congestionorisolationinthedisasterareas.Inaddition,bysavingsuch

information,potentialhazardousareasmaybecontinuouslymanagedin

thefuture.



- 51 -

Reference

[1] Bin Jiang and Chengke Liu, “Street-based Topological

RepresentationsandAnalysesforPredictingTrafficFlow inGIS”,

InternationalJournalofGeographicalInformationScience,Vol.23(9),

pp.1119-1137,2008

[2] DanielLeonardo Niko,Hyunsuk Hwang,Yugyung Lee,and

Changsoo Kim,2011,"Integrating User-Generated Content and

SpatialDataintoWebGIS forDisasterHistory"RogerLee(Ed.)

Computers,Networks,Systems,andIndustrialEngineering,Studies

inComputationalIntelligence(Springer),pp.245-256

[3]ESRI,2010,“Instroduction toPrograming ArcobjectsUsing .NET

Framework“.

[4] ESRI,2010,“Developing ApplicationwithArcgisSeverUsing the

microsoft.NETFramework“.

[5] ESRI,2009,“ExtendingtheArcGISDesktopApplications“.

[6] ESRIWhitePaper,2005,“HierarchicalRoutesinArcGIS Network

Analyst“.

[7]H.S.Hwang,E.H.Choiand C.S.Kim.2011,“A DisasterVictim

Management System Using Geographic Information System“,

Journal of the korean Association of Geographic Information

Studeis.Vol.14,No.1pp.59-72

[8]J.E.Oh and S.H.Bae,2011,“Selection ofRoutesforReflecting

Driver‘s Characteristics by Adopting Multi-Attrivute Utility



- 52 -

Theory(MAUT)

[9] J.O.Kim,J.Y.Kim,Y.I.Kim andK.Y.Yu,2007,“A Studyonthe

ConstructionofHazardMapusingWhere2.0service”,Proceeding

ofthe Korean society for GeoSpatialInformation system,pp.

447-452.

[10] JunruCao,ZhenbaiSong,YanWang,TinWang,2010,“Analysis

andApplicationoftheOptimalPathBasedonArcGISGeodatabase’

Network model”, 2nd Conference on EnvironmentalScienceand

InformationApplicationTechnology,pp.434-437.

[11] K.U.Kim,J.E.Lee,H.S.HwangandKim,2008,“TheDevelopment

ofa InputData Automatic Generation System for the Storm

Management Simulation based on UIS” Journal of Korea

MultimediaSociety,Vol.11,No.2,pp.247-256.

[12]K.U.Kim,H.S.Hwang,andC.S.Kim,“A PrototypeoftheUrban

FloodWarningSystem UsingSewerNetworks”ACISInternational

JournalofComputer& InformationScience,Vol.8,pp.474-482,2007.

[13]S.C.Lee and C.S.Kim,2011,“DevelopmentofUser oriented

Geographic Information Retrieval Service Module Based on

Personalized Service“. Journal of the korean Association of

GeographicInformationStudeis.Vol.14,No.1pp.49-58

[14] MichaelZeiler,“ModelingOurWorld2ndEdition“

[15] Pablo Suarez, William Anderson, Vijay Mahal, and T.R.

Lakshmanan,2005,“ImpactsofFlooding andClimateChangeon

UrbanTransportation:A SystemwidePerformanceAssessmentof

theBostonMetroArea”TransportationResearchpartD:Transport



- 53 -

andEnvironment,Vol.10,Issue3.

[16] S.I.Shin andY.C.Cho,2006,“Improving transportationDisaster

System inSeoul”SeoulDevelopmentInstitute.

[17] S.R.Lee,Y.T.Son,E.E.Leeand J.Y.Yoon,2009,“Studiesonthe

transportation andoperation underemergency situation basedon

U-Tenvironment“,KoreanSocietyofRoad Engineers,pp.93-99.

[18]T.G.Jeon,H.S.Hwang,and C.S.Kim,“A UIS-based System

DevelopmenttoExpresstheDamageHistoryInformationofNatural

Disasters”JournalofKoreaMultimediaSociety,Vol.13,No.12pp.

1739-1747,2010.

[19]T.H.Kim,K.H.Kim,J.H.Shim andW.J.Choi,2008,“Development

ofweb-GISbasedReal-TimeNaturalDisasterDamageInformation

Managementsystem“,JournaloftheKoreansocietyforGeoSpatial

Informationsystem.Vol.10,No.4,pp.103-107.

[20] Y.S.Kang,K.P.Kang,J.M.Choi,B.I.Kim andH.M.Kim,2008,“A

StudyfortheEstablishmentofAdvancedTransportationDisaster

managementsystem”,TheKoreaTransportInstitute.

[21] Y.T.Son,2009,“DevelopingandUtilizingTransportationDisaster

PreventionSystem ConsideringRegionalCharacteristics“Journalof

KoreanSocietyof Road Engineers,Vol.11,No.1,pp.217-231.

[22] Y.T.Yoon,J.S.Jeon,Y.H.KwonandE.E.Lee, 2010,“Research

onConceptofGuidelineforTrafficManagementintheCaseof

DisasterEventsunderau-TEnvironment“,KoreansocietyofCivil

EngineersVol.30,No.4D,pp.331-338.

[23]W.S.KwonandC.S.Kim,2011,“TheIntelligentTrafficInformation



- 54 -

Searching System Based on Disasteroccurrence ofMultipoint“,

JournalofKoreaMultimediaSociety,Vol.14,No.7,pp.933-939

[24]W.S.Kwon,Y.S.Kim and C.S.Kim,2010,“DesignofaTraffic

Information Searching System based on theGIS using Disaster

Information“,InternationalSymposium on remote Sensing 2010.

pp.546-547.

[25]W.S.Kwon,M.G.Jeon,K.H.Rhee,C.S.Kim andY.S.Kim,2011,“

TheDesignofaFacilitySearchingApplicationusingtheNetwork

Analysis“,InternationalConferenceofKIMICS2011.pp.160-162.

[26]XiaoJuanandYeFeng,“A StudyontheFrameworkofGIS-based

Basic Traffic ManagementSystem” 2010 Chinese Controland

Decisionconference,pp.4441-4445,2010.

[27]http://webhelp.esri.com/arcgisserver/9.3/java/

[28]http://help.arcgis.com/en/arcgismobile/10.0/apis/windowsphone/



- 55 -

감사의 글

2년 동안 기쁘고 좋은 일도 많았지만 힘든 일도 많았습니다.그러한 일들

을 겪어오며 제가 더 발전하였고 여기까지 온 것 같습니다.지금의 제가 있

을 수 있도록 칭찬과 격려를 아끼지 않으셨던 많은 분들께 진심으로 감사의

마음을 전하고자 합니다.

석사과정동안 두 분의 지도 교수님 덕에 많은 경험을 할 수 있었고 무사히

끝마칠 수 있었습니다.먼저 지금의 연구실에서 공부할 수 있게끔 추천해주

시고 많은 가르침과 조언을 해주시며 지원해주신 김영섭 교수님께 감사드립

니다.그리고 실질적으로 연구에 있어서 지도해주시며 많은 경험을 쌓게 해

주셨고 이끌어주신 김창수 교수님께 감사드립니다.교수님과 면담이 엊그제

같은데 벌써 2년이란 시간이 지났습니다.표현을 잘 하지 못했지만 항상 두

분께 감사한 마음을 가지고 있습니다.비록 연구실 세미나에는 몇 번 참석하

지 못했지만 관심 가져 주시고 조언해주신 배상훈 교수님께도 감사드립니다.

그리고 학문적인 가르침을 주신 윤홍주 교수님,최철웅 교수님,서용철 교수

님,한경수 교수님,이양원 교수님께도 감사의 인사를 드립니다.

제가 생활하던 UPSIL연구실의 연구실원들께 감사드립니다.저희들 가르

치느라 고생하신 황현숙 박사님 정말 많이 배웠습니다.쌍둥이 키우느라 고

생하시는 김기욱 박사님,연구실 와서 빵 터트리고 가는 이석철 박사님,많은

조언과 격려 해주셨던 정동호 선생님,정명균 선생님,박창수 박사님,정경훈

박사님,전태건 박사님께도 감사드립니다.석사 동기인 태웅,중기,다니엘,

은혜 2년 동안 같이 공부할 수 있어서 좋았고 정말 수고 많았다.은미 선생

님,성제 형,장명 형,영학이,현곤이 까지 지금까지 함께 했던 연구실원 모

두에게 정말 감사드립니다.그리고 저에게 또 다른 연구실인 환경원격탐사



- 56 -

연구실에 석사동기 나리,많은 정보 주는 성규 형,돈정이 형에게 감사드립니

다.그리고 정민이,현용이,창원이,태성이도 고맙다.

마지막으로 항해 중에 고생하고 계실 아버지,뒷바라지 해주시는 어머니,

논문 나올 때 전역해 있을 동생에게도 정말 감사하고 사랑합니다.


	1. Introduction 
	1.1. Study Background 
	1.2. Study Objective and configuration  

	2. Related Work 
	2.1. Disaster Management System 
	2.2. Transportation Disaster prevention system 
	2.3. Optimal Route 

	3. Design of Detour Routing and Evacuation Routing Guide System 
	3.1. Overall System Design 
	3.2. Database and Data Construction 
	3.3. Construction of Components 
	3.4. Mobile Application Construction 

	4. Development of Detour Routing and Evacuation Routing Guide System  
	4.1. System Development Composition 
	4.2. System Main Menu 
	4.3. Disaster Area Creation 
	4.4. Routing Analysis 
	4.5. Evacuation Routing Analysis 
	4.6. Evacuation Routing Guide Mobile Service 

	5. Conclusion 
	References 


<startpage>10
1. Introduction  1
 1.1. Study Background  1
 1.2. Study Objective and configuration   2
2. Related Work  5
 2.1. Disaster Management System  5
 2.2. Transportation Disaster prevention system  6
 2.3. Optimal Route  7
3. Design of Detour Routing and Evacuation Routing Guide System  9
 3.1. Overall System Design  9
 3.2. Database and Data Construction  11
 3.3. Construction of Components  15
 3.4. Mobile Application Construction  19
4. Development of Detour Routing and Evacuation Routing Guide System   23
 4.1. System Development Composition  23
 4.2. System Main Menu  26
 4.3. Disaster Area Creation  28
 4.4. Routing Analysis  29
 4.5. Evacuation Routing Analysis  39
 4.6. Evacuation Routing Guide Mobile Service  43
5. Conclusion  49
References  51
</body>

