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Abstract: Althoughȱtheȱaerialȱphotogrammetricȱshorelineȱmappingȱprocedureȱcouldȱprovideȱ
theȱmostȱaccurateȱshorelineȱamongȱotherȱsemiȬautomaticȱorȱautonomousȱapproaches,ȱ itȱ isȱaȱ
timeȬconsumingȱprocessȱandȱ theȱplacementȱofȱshorelineȱ isȱsubjectȱ toȱhumanȱ interpretation.ȱ
AirborneȱLiDARȱcanȱfurtherȱcompensateȱtheȱdrawbacksȱofȱthisȱimageȱcapturingȱapproachȱasȱ
aȱresultȱofȱtheȱdirectȱgeoȬreferencedȱ3Dȱpointȱcloud.ȱTheȱrecentȱintroductionȱofȱmultispectralȱ
airborneȱ LiDARȱ canȱ potentiallyȱ enhanceȱ theȱ capabilityȱ ofȱwaterȱmapping,ȱminimizeȱ theȱ
involvementȱ ofȱmanualȱ interventionȱ andȱ reduceȱ theȱuseȱ ofȱ supplementaryȱ informationȱ orȱ
ancillaryȱdata.ȱThisȱstudyȱwillȱdemonstrateȱtheȱuseȱofȱmultispectralȱairborneȱLiDARȱdataȱforȱ
automaticȱshorelineȱdelineationȱunderȱdifferentȱcoastalȱenvironments.ȱTheȱproposedȱmethodȱ
toȱ processȱ LIDARȱ dataȱ forȱ automatedȱ shorelineȱ delineationȱ utilizesȱ scanȱ lineȱ intensityȬ
elevationȱ ratioȱ (SLIER)ȱ toȱ splitȱ preliminarilyȱ theȱ landȱ andȱ waterȱ region.ȱ Subsequently,ȱ
variousȱLiDARȬderivedȱfeatureȱsets,ȱparticularlyȱbasedȱonȱtheȱmultispectralȱLiDARȱintensity,ȱ
willȱbeȱconstructedȱinȱorderȱtoȱserveȱasȱanȱinputȱforȱtheȱSOM2ȱclassificationȱmodelȱinȱorderȱtoȱ
conductȱ pointȱ cloudȱ basedȱ classificationȱ experiments.ȱ Someȱ optionalȱ postȬclassificationȱ
enhancementsȱcanȱbeȱimplementedȱtoȱfurtherȱadjustȱtheȱmisclassifiedȱdataȱpoints.ȱInȱtheȱpostȬ
processingȱphase,ȱaȱ sequenceȱofȱproposedȱoperationsȱ includingȱ theȱModifiedȱConvexȱHullȱ
algorithmȱtoȱtraceȱtheȱboundaryȱofȱtheȱshorelineȱwillȱbeȱappliedȱtoȱextractȱvectorȱshorelinesȱ
fromȱ theȱbinaryȱ image.ȱBesides,ȱ theȱ classificationȱ resultȱ canȱbeȱusedȱ toȱobtainȱbathymetricȱ
dataȱ forȱ theȱ waterȱ areaȱ byȱ theȱ waterȱ agenciesȱ onȱ demand.ȱ Thisȱ studyȱ investigatesȱ theȱ
capabilityȱ ofȱmultispectralȱ LiDARȱ dataȱ forȱwaterȱ surfaceȱmappingȱwithȱ aȱ highȱ degreeȱ ofȱ
automationȱandȱaccuracy.ȱThusȱcanȱprovideȱvaluableȱdatasetsȱforȱaȱnumberȱofȱapplicationsȱinȱ
geomorphology,ȱhydrologyȱandȱhydraulics,ȱsuchȱasȱmonitoringȱofȱcoastalȱprocesses,ȱchangeȱ
modelingȱandȱmapping.ȱ

Available Means: Inȱtermsȱofȱdata,ȱmultispectralȱLiDARȱdatasetsȱwouldȱbeȱused,ȱsuchȱasȱtheȱ
Tobermoryȱ (Ontario,ȱCanada)ȱdatasetȱ coveringȱaȱnaturalȱ coastalȱ area.ȱAnotherȱdataȱ sourceȱ
includesȱterrestrialȱorthophotosȱobtainedȱfromȱaerialȱphotogrammetryȱorȱsatelliteȱimageryȱtoȱ
evaluateȱtheȱqualityȱofȱtheȱresults.ȱTheȱMATLABȱ/ȱPythonȱprogrammingȱlanguageȱwouldȱbeȱ
meansȱ ofȱ developingȱ andȱ integratingȱ theȱ softwareȱ requiredȱ toȱ implementȱ theȱ proposedȱ
workflow.ȱȱ
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