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Maximizing the Value of ImageryMaximizing the Value of Imagery

•• Providing imagery:Providing imagery:
–– TimelyTimely

•• Value is highest when newValue is highest when new
–– QuicklyQuickly

•• Fast displayFast display
–– AccuratelyAccurately

•• Correct location and metadataCorrect location and metadata

•• Exploiting the rich information content:Exploiting the rich information content:
–– ResolutionResolution

•• Use full spatial content with maximum qualityUse full spatial content with maximum quality
–– Temporal changeTemporal change

•• Enable time controlEnable time control
–– Spectral rangeSpectral range

•• Utilize multiple bandsUtilize multiple bands
–– Dynamic rangeDynamic range

•• Utilize sensitivity for sensorsUtilize sensitivity for sensors



ImageryImagery

Field UsersField Users

GeoreferencedGeoreferenced
ContentContent

Knowledge BaseKnowledge Base

+
+ Sensor NetworksSensor Networks

Base MapsBase Maps
& Globes& Globes

AnalystsAnalysts

Data ManagersData Managers

Decision MakersDecision Makers

GIS and Imagery, Integrated and AccessibleGIS and Imagery, Integrated and Accessible

•• Actionable information and Actionable information and 
knowledgeknowledge

•• Unified geospatial workflowsUnified geospatial workflows

GISGIS



Imagery is Core to a Complete GISImagery is Core to a Complete GIS

•• ManagementManagement
–– All forms of geospatial dataAll forms of geospatial data

•• Vector, Image, Maps, TIN, Networks, Vector, Image, Maps, TIN, Networks, ……
–– Image Data ManagementImage Data Management

•• DisseminationDissemination
–– Accessibility to data, information and knowledgeAccessibility to data, information and knowledge

•• Services, Sharing, StandardsServices, Sharing, Standards
–– Providing image accessibilityProviding image accessibility

•• VisualizationVisualization
–– Interpretability and human understandingInterpretability and human understanding
–– Imagery display in many applicationsImagery display in many applications

•• AnalysisAnalysis
–– Gain knowledge to make informed decisionsGain knowledge to make informed decisions
–– Extracting the information from imagery Extracting the information from imagery 

ArcGIS is a Complete GIS Based Image SystemArcGIS is a Complete GIS Based Image System



ManagementManagement

ManageManage



ArcGIS ArcGIS -- For Image Data ManagementFor Image Data Management
Cataloging, Metadata and ProcessingCataloging, Metadata and Processing

Wide Range of User Needs:Wide Range of User Needs:

•• Work Station UserWork Station User

•• Organizations with collections ofOrganizations with collections of
existing imagery and rastersexisting imagery and rasters

•• Enterprises collecting new imageryEnterprises collecting new imagery

““How do I serve all our orthoimages?How do I serve all our orthoimages?””

““How do I process and serve imagery that we How do I process and serve imagery that we 
acquire?acquire?””

SimpleSimple
Mgmt.Mgmt.

Adv.Adv.
MgmtMgmt

““What do I have? How can I easily work with it?What do I have? How can I easily work with it?””

Catalog all available imageryCatalog all available imagery
Make it quickly accessible in the required formMake it quickly accessible in the required form



GeoDatabase GeoDatabase -- Mosaic DatasetMosaic Dataset
Management of Small to Vast Collections of ImageryManagement of Small to Vast Collections of Imagery

•• Catalog/Library of all imagery & associated metadataCatalog/Library of all imagery & associated metadata
•• Stored in GeoDatabaseStored in GeoDatabase
•• Massively ScalableMassively Scalable
•• References original pixels as files or databaseReferences original pixels as files or database
•• Define processing / functionsDefine processing / functions

•• Authored and Accessible directly in ArcGIS DesktopAuthored and Accessible directly in ArcGIS Desktop

•• Automation using GeoProcessing Tools & ArcObjectsAutomation using GeoProcessing Tools & ArcObjects

•• Accessible as:Accessible as:
–– ImageImage

•• Dynamically MosaickedDynamically Mosaicked
•• Processed on the flyProcessed on the fly

–– CatalogCatalog
•• Table with geometry & metadataTable with geometry & metadata

Resolves the traditional issues associated with image data managResolves the traditional issues associated with image data managementement



Demo Demo –– Image Data ManagementImage Data Management



Dynamic MosaickingDynamic Mosaicking
Mosaic Imagery OnMosaic Imagery On--demanddemand

•• Fuse of overlapping imagery from multiple sourcesFuse of overlapping imagery from multiple sources
•• User control of Image OrderUser control of Image Order

•• By Date By Date ––’’LatestLatest’’, , ‘‘Closest to May 2001Closest to May 2001’’

•• By AttributeBy Attribute –– ‘‘Highest Sun AngleHighest Sun Angle’’

•• By ViewpointBy Viewpoint –– North, South, East, WestNorth, South, East, West

•• Seamline Seamline –– Feathered blend Feathered blend 

•• User  Query User  Query –– ‘‘Landsat imagery, with no cloud, later than June 2001Landsat imagery, with no cloud, later than June 2001’’

•• By default users see best available imageryBy default users see best available imagery

Exploit the Overlap in ImageryExploit the Overlap in Imagery



Dynamic MosaickingDynamic Mosaicking
Resolves Traditional Image Management IssuesResolves Traditional Image Management Issues

Processing TimeProcessing Time
Reduces processingReduces processing

Overlapping ImageryOverlapping Imagery
Maintain informationMaintain information

Disparate DatasetsDisparate Datasets
Handle largeHandle large
NoData areasNoData areas

Image QualityImage Quality
Reduces resamplingReduces resampling

StorageStorage
Reduces storage by removing Reduces storage by removing 
redundancyredundancy

MultiMulti--resolution Dataresolution Data
No need to sample up or downNo need to sample up or down

MaintenanceMaintenance
Add imagery as requiredAdd imagery as required

Maintain MetadataMaintain Metadata
Valuable informationValuable information

t1t1
t2t2

t3t3t4t4
t5t5



OnOn--TheThe--Fly ProcessingFly Processing
Create Multiple Products from a Single SourceCreate Multiple Products from a Single Source

Utilize the image information contentUtilize the image information content

•• Define Processing functions as part of Mosaic DatasetDefine Processing functions as part of Mosaic Dataset

•• Imagery Processed as AccessedImagery Processed as Accessed

•• ProcessesProcesses
•• OrthorectifyOrthorectify
•• PanSharpenPanSharpen
•• Extract BandsExtract Bands
•• Vegetation IndexVegetation Index
•• ClassifyClassify
•• Shaded ReliefShaded Relief
•• Crop to FootprintCrop to Footprint
•• EnhanceEnhance
•• Color CorrectionColor Correction
•• ......



OnOn--TheThe--Fly ProcessingFly Processing

•• Traditional ProcessingTraditional Processing

•• OnOn--TheThe--Fly ProcessingFly Processing

•• Resolves:Resolves:
–– Processing timeProcessing time
–– Multiple intermediate productsMultiple intermediate products
–– Additional storageAdditional storage
–– Loss of informationLoss of information
–– Difficulty making changes or maintenanceDifficulty making changes or maintenance
–– High risk of delaysHigh risk of delays

Resolves Issues with Traditional Image ProcessingResolves Issues with Traditional Image Processing



Patterns to Manage ImageryPatterns to Manage Imagery

•• Simple CollectionSimple Collection

Generally want to minimize number of Mosaic Datasets

Multiple
-Files
-Format
-Projections



Patterns to Manage ImageryPatterns to Manage Imagery

•• Simple CollectionSimple Collection

•• Cascaded MosaicCascaded Mosaic

Generally want to minimize number of Mosaic Datasets

Year 2000

Year 2005

Year 2010

Consider each
Mosaic as a
RasterDataset



Patterns to Manage ImageryPatterns to Manage Imagery

•• Simple CollectionSimple Collection

•• Cascaded MosaicCascaded Mosaic

•• MultiMulti--Source CollectionSource Collection

Generally want to minimize number of Mosaic Datasets

Single Mosaic of many
Sources



Patterns to Manage ImageryPatterns to Manage Imagery

•• Simple CollectionSimple Collection

•• Cascaded MosaicCascaded Mosaic

•• MultiMulti--Source CollectionSource Collection

•• Merged MosaicsMerged Mosaics

Generally want to minimize number of Mosaic Datasets

Mosaic of Mosaics,
each managed separately



Reference MosaicsReference Mosaics

Where Sensor = Landsat
and Cloud <10%
and Intersect with Spain

Add NDVI Process

Where Sensor = QuickBird 

•• Mosaics derived from MosaicsMosaics derived from Mosaics
–– Additional processesAdditional processes
–– QueriesQueries
–– PropertiesProperties

•• Simplify derived productSimplify derived product
•• Reduces redundancyReduces redundancy



DisseminationDissemination

ProvidingProviding
Image AccessibilityImage Accessibility



DirectDirect

StaticStatic

DynamicDynamic

Three Patterns for Image AccessThree Patterns for Image Access

ArcGIS is unique in providing all threeArcGIS is unique in providing all three



Direct Access to ImageryDirect Access to Imagery
Traditional Workstation AccessTraditional Workstation Access

•• Raster DatasetsRaster Datasets
–– Nearly all image formatsNearly all image formats

•• TIF, IMG, NITF, JPEG2000, ...TIF, IMG, NITF, JPEG2000, ...

•• Raster TypesRaster Types
–– Common Imagery SensorsCommon Imagery Sensors

•• QuickBird, Ikonos, SPOT, Aerial Frame, QuickBird, Ikonos, SPOT, Aerial Frame, ……

•• Mosaic DatasetMosaic Dataset
–– References to rasters, metadata and processingReferences to rasters, metadata and processing



•• Map CacheMap Cache
–– Most scalable web deliveryMost scalable web delivery
–– Created and served using ArcGIS ServerCreated and served using ArcGIS Server
–– Can utilize Mosaic Datasets as the sourceCan utilize Mosaic Datasets as the source

•• AccessibleAccessible
–– ArcMapArcMap
–– ArcGIS ExplorerArcGIS Explorer
–– WebAPIs/MashupsWebAPIs/Mashups

•• ArcGIS Online ProvidesArcGIS Online Provides
–– World ImageryWorld Imagery
–– Ikonos 1m 700+ metro. AreasIkonos 1m 700+ metro. Areas
–– User submitted content User submitted content 

Static Web ServicesStatic Web Services
Imagery Optimized for Web DeliveryImagery Optimized for Web Delivery

www.argisonline.comwww.argisonline.com

Imagery as a very fast backgroundImagery as a very fast background



•• Dynamic Image ServiceDynamic Image Service
–– User defined projection and renderingUser defined projection and rendering

•• Directly from source raster datasetDirectly from source raster dataset
•• Changeable CompressionChangeable Compression
•• Return image or pixel valuesReturn image or pixel values

•• AccessibleAccessible
–– ArcMapArcMap
–– ArcGIS ExplorerArcGIS Explorer
–– WebAPIs (Silverlight, Flex, JavaScript)WebAPIs (Silverlight, Flex, JavaScript)
–– OCG WMS, WCS, KMLOCG WMS, WCS, KML
–– 3rd Party Applications3rd Party Applications

ArcGIS Image ServicesArcGIS Image Services
Extensive Web Based Image FunctionalityExtensive Web Based Image Functionality

Imagery as Background & AnalysisImagery as Background & Analysis



ArcGIS Server Image ExtensionArcGIS Server Image Extension
Serving Large Imagery Collections Serving Large Imagery Collections 

•• Serve Mosaic DatasetServe Mosaic Dataset
•• Image Services Accessible as:Image Services Accessible as:

–– ImageImage
•• Dynamic MosaickingDynamic Mosaicking
•• OnOn--thethe--fly processingfly processing
•• IdentifyIdentify
•• ExportExport

–– CatalogCatalog
•• QueryQuery
•• SelectionSelection
•• Download, with clippingDownload, with clipping

Maximizing the Value of ImageryMaximizing the Value of Imagery



Demo Demo –– Image DisseminationImage Dissemination



VisualizationVisualization

VisualizeVisualize



ArcGIS ArcGIS -- For Image VisualizationFor Image Visualization
Better Interpretation and Understanding of ImageryBetter Interpretation and Understanding of Imagery

•• Quick AccessQuick Access
•• Improved QualityImproved Quality
•• Fast / Accelerated DisplayFast / Accelerated Display
•• Image EnhancementImage Enhancement
•• Multiple ApplicationsMultiple Applications

–– ArcGIS DesktopArcGIS Desktop
–– ArcGIS ExplorerArcGIS Explorer
–– Web APIsWeb APIs
–– 33rdrd Party ApplicationsParty Applications



Demo Demo –– Image VisualizationImage Visualization



AnalyzeAnalyze

AnalyzeAnalyze



ArcGIS ArcGIS –– For Image AnalysisFor Image Analysis
Exploiting the Value of ImageryExploiting the Value of Imagery

•• Search and DiscoverySearch and Discovery
–– Query for imageryQuery for imagery

•• Image Analysis WindowImage Analysis Window
–– EnhancementEnhancement
–– InterpretationInterpretation
–– OnOn--TheThe--Fly ProcessingFly Processing

•• Image Classification ToolsImage Classification Tools
–– Traditional Image ClassificationTraditional Image Classification



Demo Demo –– Image AnalysisImage Analysis



ArcGIS ArcGIS –– A Platform for Complete Imagery SolutionsA Platform for Complete Imagery Solutions
Information Centric Workflows Enable Efficiency and InteroperabiInformation Centric Workflows Enable Efficiency and Interoperabilitylity

•• ESRI works closely with its PartnersESRI works closely with its Partners
•• ArcGIS provides a platformArcGIS provides a platform
•• Partners provide domain expertisePartners provide domain expertise

•• Automated Feature ExtractionAutomated Feature Extraction
•• Multispectral AnalysisMultispectral Analysis
•• Hyperspectral AnalysisHyperspectral Analysis
•• RadarRadar
•• Specialized Sensor SupportSpecialized Sensor Support
•• Stereo DisplayStereo Display
•• ……

DigitalGlobeDigitalGlobe
GeoEyeGeoEye
Trimble (Applanix)Trimble (Applanix)
SPOTSPOT
RapidEyeRapidEye
Microsoft (Vexcel)Microsoft (Vexcel)
PictometryPictometry

ii--cubedcubed
PCI GeomaticsPCI Geomatics
Trimble (Inpho)Trimble (Inpho)
MDA FederalMDA Federal

DAT/EMDAT/EM
PurVIEWPurVIEW
QcoherentQcoherent
DefiniensDefiniens

ITT VISITT VIS
BAE SYSTEMSBAE SYSTEMS
OverwatchOverwatch



ArcGISArcGIS
The Platform for Fully Integrated GIS and ImageryThe Platform for Fully Integrated GIS and Imagery

•• Integrating Imagery as core to GISIntegrating Imagery as core to GIS
•• Management, Dissemination, Visualization and AnalysisManagement, Dissemination, Visualization and Analysis
•• Solution for wide range of user requirementsSolution for wide range of user requirements
•• Maximizes the value of imageryMaximizes the value of imagery

++ ++

GIS



Learn MoreLearn More
http://www.esri.com/traininghttp://www.esri.com/training

•• InstructorInstructor--Led TrainingLed Training
–– Introduction to ArcGIS Server Image ExtensionIntroduction to ArcGIS Server Image Extension
–– ArcGIS Server: Web Administration Using the Microsoft .NET FrameArcGIS Server: Web Administration Using the Microsoft .NET Frameworkwork

•• Free Web Training SeminarFree Web Training Seminar
–– Serving and Managing Imagery with ArcGIS Serving and Managing Imagery with ArcGIS 

ESRI TrainingESRI Training……keep critical skills up to datekeep critical skills up to date

Other Imagery Specific Technical Workshops at FedUCOther Imagery Specific Technical Workshops at FedUC
•• ArcGIS Image Services and the Image Extension ArcGIS Image Services and the Image Extension –– Friday 8:30 Friday 8:30 –– 10:00,  Room150A10:00,  Room150A
•• Image Services for Elevation Data Image Services for Elevation Data –– Friday 10:30 Friday 10:30 –– Noon,  Room150ANoon,  Room150A



Learn MoreLearn More
http://www.esri.com/traininghttp://www.esri.com/training

•• InstructorInstructor--Led TrainingLed Training
–– Introduction to ArcGIS Server Image ExtensionIntroduction to ArcGIS Server Image Extension
–– ArcGIS Server: Web Administration Using the Microsoft .NET FrameArcGIS Server: Web Administration Using the Microsoft .NET Frameworkwork

•• Free Web Training SeminarFree Web Training Seminar
–– Serving and Managing Imagery with ArcGIS Serving and Managing Imagery with ArcGIS 

ESRI TrainingESRI Training……keep critical skills up to datekeep critical skills up to date

Questions?

Other Imagery Specific Technical Workshops at FedUCOther Imagery Specific Technical Workshops at FedUC
•• ArcGIS Image Services and the Image Extension ArcGIS Image Services and the Image Extension –– Friday 8:30 Friday 8:30 –– 10:00,  Room150A10:00,  Room150A
•• Image Services for Elevation Data Image Services for Elevation Data –– Friday 10:30 Friday 10:30 –– Noon,  Room150ANoon,  Room150A


