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IntroductionIntroduction

•• Imagery and Imagery and ArcGISArcGIS
•• Image serviceImage service——data, publishing, and accessdata, publishing, and access
•• Image service client layer propertiesImage service client layer properties•• Image service client layer propertiesImage service client layer properties
•• OGC WMS & WCSOGC WMS & WCS
•• ArcGISArcGIS ServerServer——Image ExtensionImage Extension
•• Authoring, managing, using image service definitionsAuthoring, managing, using image service definitions
•• Setup and configuration of serversSetup and configuration of servers

•• What’s coming in 9.4What’s coming in 9.4



What do we mean by Imagery in ArcGIS?What do we mean by Imagery in ArcGIS?
Imagery vs. RastersImagery vs. Rasters ––Imagery vs. Rasters Imagery vs. Rasters 

same data structure but potentially different processing 
t h itechniques

Continuous Continuous -- Interpolated dataInterpolated data

SoilsSoils ElevationElevation
Discrete Discrete –– rasterizedrasterized vectorsvectors

TemperatureTemperature
SoilsSoils ElevationElevation

LanduseLanduse

Terms often used interchangeablyTerms often used interchangeably

Ortho ImageryOrtho Imagery

Oblique ImageryOblique Imagery Multispectral ImageryMultispectral Imagery

Airborne ImageryAirborne Imagery

S t llit IS t llit ISatellite ImagerySatellite Imagery



Image ExamplesImage Examples

Geographic DataGeographic Data
•• Elevation DEMElevation DEM

•• derived dataderived data
•• from from lidarlidar
•• from spot from spot hieghtshieghts
•• from stereo imageryfrom stereo imagery

•• Satellite/AirborneSatellite/Airborne
•• MSI (Multispectral Image)MSI (Multispectral Image)( p g )( p g )
•• RADARRADAR



ArcGISArcGIS
Integrating imagery as an integral part of the complete Enterprise GISIntegrating imagery as an integral part of the complete Enterprise GISIntegrating imagery as an integral part of the complete Enterprise GISIntegrating imagery as an integral part of the complete Enterprise GIS

A scalable, standards based and generic, cross industry platform A scalable, standards based and generic, cross industry platform 
technology to:technology to:

–– ManageManage Web MapWeb Map
ViewerViewer

DesktopDesktop ExplorerExplorer MobileMobile OpenOpen
APIsAPIsgg

–– ProcessProcess
–– AnalyzeAnalyze

DisseminateDisseminate

UseUse
ViewerViewer APIsAPIs

–– DisseminateDisseminate
–– VisualizeVisualize
–– ExploitExploit

ServeServe

Enterprise Service Bus

ImageServicesImageServices

imagery, in a wide range of imagery, in a wide range of 
applicationsapplications

ServeServe
GIS  ServerGIS  Server

Arc
Map

Raster
Mosaic

Mosaic
Tile

Rectified
Scene

None
Rectified

AuthorAuthor



ArcGIS Enables WorkflowsArcGIS Enables Workflows

•• Workflows are critical to any organizationWorkflows are critical to any organization
•• Different organizations have different workflow requirementsDifferent organizations have different workflow requirements

W kfl t l liW kfl t l li•• Workflows are not always linearWorkflows are not always linear

Procure Catalog Refine
R di tRadiometry

Refine

Plan

Acquire Refine
Geometry

Plan Process

MosaicMaintain

Extract
Analyze

Visualize



Imagery and ArcGIS…Imagery and ArcGIS…

•• DesktopDesktop
–– AccessAccess
–– VisualizationVisualization
–– Analysis / ProcessingAnalysis / Processing
–– ManagementManagement

•• ServerServer
–– AccessAccess
–– ProcessingProcessing
–– ManagementManagement



I iI i d t bli hi dd t bli hi dImage serviceImage service——data, publishing, and accessdata, publishing, and access

Image serviceImage service——an image or raster dataset, made available by a an image or raster dataset, made available by a 
server to a client applicationserver to a client applicationserver to a client application.server to a client application.



Image Service Source DataImage Service Source Data

•• a raster dataset a raster dataset 
–– from a geodatabase, from a geodatabase, ArcSDEArcSDE, or file on disk, or file on disk

•• a raster dataset layera raster dataset layera raster dataset layera raster dataset layer
•• a compiled image service definitiona compiled image service definition

–– containing one or more raster datasets and defined processescontaining one or more raster datasets and defined processes
–– created using the Image extensioncreated using the Image extension



ArcGIS Supported FormatsArcGIS Supported Formats

Reading/WritingReading/Writing
•• GRID, GRID STACKGRID, GRID STACKGRID, GRID STACKGRID, GRID STACK
•• IMG, TIF, GEOTIF, Geodatabase Raster datasetsIMG, TIF, GEOTIF, Geodatabase Raster datasets
•• ENVI  (*.dat, *.img, *.envi)ENVI  (*.dat, *.img, *.envi)
•• NITF and HDFNITF and HDFNITF and HDFNITF and HDF
•• JPG2000, JPEG, GIF, PNGJPG2000, JPEG, GIF, PNG

R d O lR d O lRead OnlyRead Only
•• ERMAPPER ECW and ERSERMAPPER ECW and ERS
•• LizardTech MrSIDLizardTech MrSID •• IDRISI RST, IDRISI RST, 

•• USGS DEMUSGS DEM
•• BIL, BSQ, BIPBIL, BSQ, BIP
•• ERDAS 7.5 LAN, GISERDAS 7.5 LAN, GIS

•• PCI PIX, MAP, PCI PIX, MAP, 
•• XpixMapXpixMap XPMXPM

,,
•• RAWRAW
•• Intergraph CIT COTIntergraph CIT COT



More Image/Raster FormatsMore Image/Raster Formats

MilitaryMilitary
•• DTED1DTED1
•• DTED2DTED2
•• ADRGADRG
•• CADRGCADRG
•• NITFNITF
•• DIGESTDIGEST

For Detailed list see:For Detailed list see:
webhelp.esri.com webhelp.esri.com 

Topic:Topic:
Supported raster dataset file formatsSupported raster dataset file formats

1111

pppp



Publishing Image ServicesPublishing Image Services

•• ArcGIS Server ArcGIS Server 
–– raster datasetraster dataset
–– raster dataset layerraster dataset layer

•• ArcGIS Server + ArcGIS Image extensionArcGIS Server + ArcGIS Image extension•• ArcGIS Server + ArcGIS Image extensionArcGIS Server + ArcGIS Image extension
–– raster datasetraster dataset
–– raster dataset layerraster dataset layer
–– *.*.ISCDefISCDef (large dynamic mosaic)(large dynamic mosaic)

Image Service Capabilities / FormatsImage Service Capabilities / Formats
•• Imaging  Imaging  -- Consume in Consume in ArcGISArcGIS
•• WMS (OGC web mapping service) serviceWMS (OGC web mapping service) service
•• WCS (OGC web coverage service) service WCS (OGC web coverage service) service 

–– Consume in web or 3Consume in web or 3rdrd Party Software ApplicationParty Software Application

OGC: Open Geospatial ConsortiumOGC: Open Geospatial Consortium



The Image Service LayerThe Image Service Layer

•• Similar to a raster dataset layerSimilar to a raster dataset layer
•• Familiar Layer Properties dialog boxFamiliar Layer Properties dialog box
•• Raw pixel values are transmittedRaw pixel values are transmitted•• Raw pixel values are transmittedRaw pixel values are transmitted
•• DEMs can be used as an DEMs can be used as an ArcGlobeArcGlobe surfacesurface
•• Image service layer can be used in a Image service layer can be used in a geoprocessinggeoprocessing tooltool
•• Can export source data, not just rendered imageCan export source data, not just rendered image



Image Service Layer PropertiesImage Service Layer Properties

•• Layer Properties dialog box is consistent between any type of Layer Properties dialog box is consistent between any type of 
image service and raster datasetimage service and raster dataset

•• 5 tabs (for all image services):5 tabs (for all image services):5 tabs (for all image services):5 tabs (for all image services):
–– GeneralGeneral
–– SourceSource

E t tE t t–– ExtentExtent
–– DisplayDisplay
–– SymbologySymbology

•• 2 additional tabs (if published from an *.2 additional tabs (if published from an *.iscdefiscdef):):
–– MosaicMosaic

MetadataMetadata–– MetadataMetadata
•• Source tab Source tab –– displays data source as ArcGIS Image Service displays data source as ArcGIS Image Service 



Layer Properties: Display TabLayer Properties: Display Tab

•• ResamplingResampling methodsmethods
–– Nearest neighborNearest neighbor
–– BilinearBilinear
–– Cubic convolutionCubic convolution
–– MajorityMajority

T k i t itt dT k i t itt d•• Transparency mask is transmittedTransparency mask is transmitted
–– No need to define transparent No need to define transparent 

background colorbackground color
–– Mask is clipped to image service Mask is clipped to image service 

boundary polygonboundary polygon



Layer Properties: Symbology Tab

User can change:User can change:
•• RendererRenderer

–– StretchedStretchedSS
–– RGB CompositeRGB Composite

•• Band combinationsBand combinations
•• Stretch typeStretch type

–– NoneNone
–– Standard deviationsStandard deviationsStandard deviationsStandard deviations

–– MinimumMinimum--MaximumMaximum
•• Gamma stretchGamma stretch



Serving Imagery with Serving Imagery with ArcGISArcGIS Server Server –– Ken GortonKen Gorton

•• Serve out Aerial ImageryServe out Aerial Imagery
–– Use Use ArcCatalogArcCatalog to Serve Imageryto Serve Imagery

•• Display options for service type Display options for service type –– Arc GIS Imagery / WMS / WCSArc GIS Imagery / WMS / WCSp y p ypp y p yp g yg y

–– Consume in Consume in ArcMapArcMap
•• Show layer properties and optionsShow layer properties and optionsShow layer properties and optionsShow layer properties and options

–– Consume WCS in 3Consume WCS in 3rdrd Party Software (ITT Party Software (ITT EnviEnvi))

S El ti I WMS d WCSS El ti I WMS d WCS–– Serve Elevation Image as WMS and WCSServe Elevation Image as WMS and WCS
–– Consume in Consume in ArcMapArcMap

•• Show difference between WMS (rendered raster) and WCS (raw pixel data)Show difference between WMS (rendered raster) and WCS (raw pixel data)
•• Run Run GeoProcessingGeoProcessing Tools on WCSTools on WCS



Image Extension Image Extension -- ArcGISArcGIS Image ServerImage Server
Maximizes the Value of ImageryMaximizes the Value of Imageryg yg y

Integrates directly with ArcGIS ServerIntegrates directly with ArcGIS Server•• Integrates directly with ArcGIS ServerIntegrates directly with ArcGIS Server
•• Enterprise wide image accessibilityEnterprise wide image accessibility

–– Increases access and useIncreases access and use
Very large image datasetsVery large image datasets–– Very large image datasetsVery large image datasets

–– Within GIS, CAD, imaging, and Web applicationsWithin GIS, CAD, imaging, and Web applications
•• Direct read of imagery in its native formDirect read of imagery in its native form

–– Simplifies data managementSimplifies data managementSimplifies data managementSimplifies data management
–– Reduces redundancyReduces redundancy
–– Reduce delay in making imagery accessibleReduce delay in making imagery accessible

•• OnOn--thethe--fly serverfly server--based image processingbased image processingyy g p gg p g
–– Serves multiple customized imagery productsServes multiple customized imagery products
–– From a single sourceFrom a single source
–– Utilizes image depthUtilizes image depth

M k i d iM k i d i–– Makes imagery dynamicMakes imagery dynamic
•• End users getEnd users get

–– Fast image accessFast image access
Optimized to their requirementsOptimized to their requirements–– Optimized to their requirementsOptimized to their requirements

–– Improved image qualityImproved image quality
–– Important image metadataImportant image metadata



Traditional Imagery Process FlowTraditional Imagery Process Flow
Issues: Volumes & LatencyIssues: Volumes & Latencyyy

VolumesVolumes TimeTime

LargeLarge

QuickQuickAcquireAcquire

TransferTransfer .tif

V. LongV. LongProductionProduction
Time from Time from 

Parameter Det.

# Crunching

LargeLarge

SlowSlow

TransferTransfer

Load on serverLoad on server

acquisition acquisition 
to useto use

Load

.tif, .jp2

LargeLargeServer storageServer storage

Small?Small?

QuickQuickServeServe

TransmitTransmit

Serve

UseUse MultipleMultiple
datasetsdatasets

Long delayLong delay



Image Extension Paradigm Image Extension Paradigm 
Combine Processing with ServingCombine Processing with Servingg gg g

Use
•• Keep imagery in native formKeep imagery in native form
•• Author image service definition (catalog)Author image service definition (catalog)

–– Properties of imagesProperties of images

Use

Properties of imagesProperties of images
–– Processing to be appliedProcessing to be applied
–– Properties of the serviceProperties of the service

G ( )G ( )

Serve
ImageImage ServerServer

–– Generate service overviews (optional)Generate service overviews (optional)
•• Publish image servicePublish image service
•• Client accesses serviceClient accesses service AuthorClient accesses serviceClient accesses service

–– Client defines area of interestClient defines area of interest
–– Server accesses and processes imageryServer accesses and processes imagery

Author
Service

Definition

Service
Definition

Service
Definition

–– Required image transmitted to clientRequired image transmitted to client
–– Client displays imageClient displays image

UC2008 Tech WorkshopsUC2008 Tech Workshops 2020



The Advantage of Combining Processing and ServingThe Advantage of Combining Processing and Serving

Traditional Image ExtensionTraditional Image ExtensionTraditional                                             Image ExtensionTraditional                                             Image Extension

.tif .tif .tif .tif

.tif, .jp2

Parameter Det.

# Crunching

.tif, .jp2

Parameter Det.

# Crunching

.tif, .jp2

Parameter Det.

# Crunching

.tif, .jp2

Parameter Det.

# Crunching
Parameter Det.Parameter Det.

Service
Definition

Service
Definition

Parameter Det. Parameter Det.

Load Load Load Load

Image Ext.Image Ext.

Serve Serve Serve Serve



When to Use the Image Extension?When to Use the Image Extension?

•• When you:When you:
–– Have multiple imagesHave multiple images
–– Do not wish to preDo not wish to pre--mosaicmosaicpp
–– Need different image productsNeed different image products
–– Exploit overlap (i.e. temporal)Exploit overlap (i.e. temporal)

W t i ifi t d tW t i ifi t d t–– Want image specific metadataWant image specific metadata
–– Fast authoring and updatesFast authoring and updates



How to Author an Image Service DefinitionHow to Author an Image Service Definition

•• Toolbar in Toolbar in ArcMapArcMap
–– Define Define image service definition & propertiesimage service definition & properties
–– Add Add imagery or raster datasetsimagery or raster datasets

•• Derives footprintsDerives footprints
•• Extracts metadataExtracts metadata

–– Define processingDefine processing
–– OptimizeOptimize

CompileCompile–– CompileCompile

An image service definition can 
contain raster datasets in various 
types, formats, geometry, or 
projections.



Authoring image service definitionsAuthoring image service definitions

Compiled ServiceCompiled Service

ServicenameServicename.ISDef.ISDef

Compiled ServiceCompiled Service
DefinitionDefinition

AuthorAuthorArcMapArcMap

Service EditorService Editor

ArcMapArcMap

Service EditorService EditorService EditorService Editor

PropertiesProperties

BoundaryBoundaryBoundaryBoundary

FootprintFootprint

ServiceService
DefinitionDefinition Service OverviewsService Overviews

SeamlineSeamline

Process DefinitionsProcess Definitions

Raster DataRaster Data

Process DefinitionsProcess Definitions



Footprint & Service TableFootprint & Service Table

FootprintFootprint•• FootprintFootprint
–– Polygon representing the extent of the valid pixel Polygon representing the extent of the valid pixel 

data in each imagedata in each image
U d tU d t–– Used toUsed to

•• Select raters that intersect with client AOISelect raters that intersect with client AOI
•• Clip pixelsClip pixels

Clipping using footprints more efficient than usingClipping using footprints more efficient than using–– Clipping using footprints more efficient than using Clipping using footprints more efficient than using 
transparency.transparency.

S i T blS i T bl•• Service Table Service Table 
–– contains the attributes for each footprint, including:contains the attributes for each footprint, including:

•• Source rasterSource raster
L d hi h i l iL d hi h i l i•• Low and high pixel sizesLow and high pixel sizes

•• Minimum and maximum pixel sizesMinimum and maximum pixel sizes
•• Display orderDisplay order

–– Used to filter raster datasets to be processedUsed to filter raster datasets to be processed–– Used to filter raster datasets to be processed Used to filter raster datasets to be processed 
depending on scale prior to mosaicdepending on scale prior to mosaic



Image Service Editing: FootprintImage Service Editing: Footprint

Improved options to Improved options to recomputerecompute footprintsfootprints
•• By GeometryBy Geometry*New at 9.3 

–– useful foruseful for orthorectifiedorthorectified raster datasetsraster datasetsuseful for useful for orthorectifiedorthorectified raster datasetsraster datasets
•• By RadiometryBy Radiometry**New at 9.3

–– useful for data requiring a transparent boundaryuseful for data requiring a transparent boundary
•• By Clipping to BoundaryBy Clipping to Boundary**New at 9.3

•• By ShrinkingBy Shrinking
•• By Related GeometryBy Related Geometry**New at 9.3•• By Related GeometryBy Related Geometry

–– Useful for using footprintsUseful for using footprints\\polygons from elsewherepolygons from elsewhere



ProcessesProcesses

•• Enhancing image Enhancing image 
appearanceappearance

StretchingStretching

•• Applying algebra and Applying algebra and 
extractionextraction

Classify pixelClassify pixel––StretchingStretching
––PanPan--sharpensharpen
––Convolution FilterConvolution Filter

––Classify pixelClassify pixel
–– Image AlgebraImage Algebra
––NDVINDVI

CC––TrendTrend
•• Band organizationBand organization

Extract BandsExtract Bands

––Convert Pixel TypeConvert Pixel Type
––HistogramHistogram

•• Changing output colorChanging output color––Extract BandsExtract Bands
––Stack BandsStack Bands

•• Displaying elevationDisplaying elevation

Changing output colorChanging output color
––GrayscaleGrayscale
––Color MapColor MapDisplaying elevationDisplaying elevation

––Visualize ElevationVisualize Elevation
•• Geometric processingGeometric processing

––Spectral MatrixSpectral Matrix
––TrendTrend

p gp g
––Affine, Warp Grid, etc.Affine, Warp Grid, etc.
––OrthorectificationOrthorectification



MosaickingMosaicking methodsmethods
Reorder overlapping imageryReorder overlapping imagerypp g g ypp g g y

•• Closest to CenterClosest to Center
•• Closest to NadirClosest to Nadir
•• Closest to ViewpointClosest to Viewpoint•• Closest to ViewpointClosest to Viewpoint
•• By AttributeBy Attribute
•• Most NorthwestMost Northwest
•• SeamlineSeamline
•• Lock RasterLock Raster



Image Service Editing: Image Service Editing: SeamlinesSeamlines

•• Options to generate Options to generate seamlinesseamlines::
–– By RadiometryBy Radiometry*New at 9.3*New at 9.3

•• Examines overlapping raster datasets and intelligently creates a Examines overlapping raster datasets and intelligently creates a seamlineseamline to to pp g g ypp g g y
follow natural patterns between the overlap follow natural patterns between the overlap 

–– By Exporting FootprintsBy Exporting Footprints
•• Do not appear as overlapping polygonsDo not appear as overlapping polygonsDo not appear as overlapping polygonsDo not appear as overlapping polygons

–– Makes it easier to distinguish and edit themMakes it easier to distinguish and edit them



Demos:Demos:Demos: Demos: 
Authoring an image service definition and Authoring an image service definition and 
recomputingrecomputing the footprintsthe footprintsrecomputingrecomputing the footprintsthe footprints


