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Thank You For Inviting MeThank You For Inviting Me

WelcomeWelcomeWelcome

GeoGeo--Information Technologies   Information Technologies   
““Bridging Our GapsBridging Our Gaps””
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Our World Is Evolving RapidlyOur World Is Evolving Rapidly

. . . Increasingly Complex,. . . Increasingly Complex,
Challenging, and CrowdedChallenging, and Crowded

•• PopulationPopulation
•• Urbanization Urbanization 
•• GlobalizationGlobalization
•• Economic DevelopmentEconomic Development
•• Environmental ChangeEnvironmental Change
•• Human ConflictsHuman Conflicts
•• Growing KnowledgeGrowing Knowledge
•• Advancing Scientific and Advancing Scientific and 

TechnologyTechnology

. . . The Application Of Geo Information Is Growing. . . The Application Of Geo Information Is Growing. . . The Application Of Geo Information Is Growing
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Each Of Us Belong To Different CommunitiesEach Of Us Belong To Different CommunitiesEach Of Us Belong To Different Communities

•• CoCo--ExistingExisting
•• CoCo--EvolvingEvolving

•• CoCo--DependentDependent

Collecting, Managing And Applying Geospatial InformationCollecting, Managing And Applying Geospatial Information

. . . Part of a Global Society. . . Part of a Global Society
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GIS Continues To GrowGIS Continues To GrowGIS Continues To Grow

••ApplicationsApplications
••GI ScienceGI Science
••Technology Technology 
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GIS is Emerging As a New LanguageGIS is Emerging As a New LanguageGIS is Emerging As a New Language
Introducing New Concepts and MethodsIntroducing New Concepts and Methods

Integrating DataIntegrating Data

. . . Building on the Theories And Methods of Many Fields. . . Building on the Theories And Methods of Many Fields

InteractiveInteractive
MappingMapping

ModelingModeling

GeoprocessingGeoprocessing

VisualizationVisualization

Complex DataComplex Data
ModelingModeling

DataData DataDataToolTool
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Road Networks Road Networks 

GeologyGeology

Survey  DataSurvey  Data

Land Use  Land Use  

EnvironmentalEnvironmental
BiologyBiology

ImageryImagery

Key ConceptsKey Concepts

GIS Is All About Integrating 
Information

GIS Is All About Integrating GIS Is All About Integrating 
InformationInformation

. . .    Integrating Disciplines, Organizations and Activities. . .    Integrating Disciplines, Organizations and Activities

Social FactorsSocial Factors

•• GeoReferencingGeoReferencing
•• Data ModelingData Modeling
•• Spatial RelationshipsSpatial Relationships
•• Spatial AnalysisSpatial Analysis
•• Spatial VisualizationSpatial Visualization

TopographyTopography
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GIS Technology Is Integrating Geospatial 
Workflows

GIS Technology Is Integrating Geospatial GIS Technology Is Integrating Geospatial 
WorkflowsWorkflows

Survey 
Measurement

. . . Supporting Cross Cutting Collaborations. . . Supporting Cross Cutting Collaborations

PlanningPlanning Field Data CollectionField Data Collection

Remote Sensing

Decision Making
Analysis

Increasingly Being Seen as a Framework forIncreasingly Being Seen as a Framework for

Creating Creating 
Communities Of Communities Of 

Interest. . . Interest. . . 

. . . Integrating. . . Integrating
What We KnowWhat We Know

gsdigsdi 88. . . . . . Building A Common LanguageBuilding A Common Language

Providing A System for Connecting, 
Communication and Collaboration

Providing A System for Connecting, Providing A System for Connecting, 
Communication and CollaborationCommunication and Collaboration
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Three New Integrating GIS 
Advancements

Three New Integrating GIS Three New Integrating GIS 
AdvancementsAdvancements

•• Survey Measurement And GIS Data IntegrationSurvey Measurement And GIS Data Integration
•• GIS Services / ServersGIS Services / Servers
•• Semantic Data Transformation (ETL)Semantic Data Transformation (ETL)

. . . Extending GIS Integration. . . Extending GIS Integration
. . . And Extending The Concepts Of SDI. . . And Extending The Concepts Of SDI
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There Are Many Geospatial Data Types   There Are Many Geospatial Data Types   There Are Many Geospatial Data Types   
Reflecting Various Sciences,Reflecting Various Sciences, Technology, And Methods For Spatial Measurement..Technology, And Methods For Spatial Measurement..

ImagesImages

VectorsVectors

TopologyTopology

NetworksNetworks

TerrainTerrain

SurveysSurveys

CADCAD
DrawingsDrawings

AddressesAddresses

27 Main St.27 Main St.

AttributesAttributes

ABCABC

3D Objects3D Objects

107107’’

DimensionsDimensions

AnnotationAnnotation

GIS Integrates These DataGIS Integrates These Data
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Data Integration TechniquesData Integration TechniquesData Integration Techniques

•• Feature Connectivity (Topology)Feature Connectivity (Topology) 7070’’s/80s/80’’s s 

•• GeoGeo--Relational (Maps And Tabular)Relational (Maps And Tabular) 7070’’s/80s/80’’ss
•• Visual Overlay (Raster / Vector) Visual Overlay (Raster / Vector) 7070’’s/80s/80’’ss
•• Data Conversion (Translators)Data Conversion (Translators) 7070’’s/80s/80’’ss

•• Map Overlay Analysis (Raster / Vector Geoprocessing) Map Overlay Analysis (Raster / Vector Geoprocessing) 7070’’s/80s/80’’ss
•• Modeling 3D Objects (Softcopy Modeling 3D Objects (Softcopy PhotogrametryPhotogrametry)       )       8080’’s/90s/90’’ss

•• Linear Referencing (Dynamic Linear Referencing (Dynamic SegSeg.).) 8080’’s/90s/90’’ss
•• Direct Reading / Using (APIDirect Reading / Using (API’’s)s) 9090’’ss
•• Database Integration (DBMS Extensions)Database Integration (DBMS Extensions) 9090’’ss

•• Survey Integration (Measures / Coordinates)            Survey Integration (Measures / Coordinates)            20002000’’s s 
•• Semantic Transformation (ETL)Semantic Transformation (ETL) 20002000’’s s 
•• Intelligent Geodatabases (Rule Based Topology)      Intelligent Geodatabases (Rule Based Topology)      20002000’’s s 

. . . . . . Each New Technique Resulted In Advancing Our MethodsEach New Technique Resulted In Advancing Our Methods
. . . And Advancing Our Collaboration. . . And Advancing Our Collaboration gsdigsdi 1212

Topology Supported Better Spatial Data Integrity 
And Advanced Spatial Analysis

Topology Supported Better Spatial Data Integrity Topology Supported Better Spatial Data Integrity 
And Advanced Spatial AnalysisAnd Advanced Spatial Analysis

. . . Replacing Drawings and Graphics. . . Replacing Drawings and Graphics
With Spatially Intelligent NetWith Spatially Intelligent Networksworks
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Georelational Data Modeling 
Integrated Maps And Data

GeorelationalGeorelational Data Modeling Data Modeling 
Integrated Maps And DataIntegrated Maps And Data

Associating Attributes To Map Features Associating Attributes To Map Features 
. . . And . . . And GeoreferenedGeoreferened Tabular Data Tabular Data gsdigsdi 1414

119

Raster/Vector IntegrationRaster/Vector IntegrationRaster/Vector Integration

Supported Visual Overlay Supported Visual Overlay 
. . . And Softcopy . . . And Softcopy PhotogrametryPhotogrametry
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Map Overlay ModelingMap Overlay ModelingMap Overlay Modeling

Supported Supported Spatial Analysis and GeoprocessingSpatial Analysis and Geoprocessing gsdigsdi 1616

New
Integration Of Survey Measurements  

With GIS Data Represents A New Type Of Data Modeling 

NewNew
Integration Of Survey Measurements  Integration Of Survey Measurements  

With GIS Data Represents A New Type Of Data Modeling With GIS Data Represents A New Type Of Data Modeling 

Improving Accuracy / Connecting Two CommunitiesImproving Accuracy / Connecting Two Communities
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Integration Occurs At The Workflow Level And At 
The Database Level

Integration Occurs At The Workflow Level And At Integration Occurs At The Workflow Level And At 
The Database LevelThe Database Level
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Survey  MeasurementsSurvey  Measurements

GIS FeaturesGIS Features

Survey PointsSurvey Points

MeasurementMeasurement
Network Network 
(Cadastral)(Cadastral)

Integrating Integrating 
Measurements WithMeasurements With

GIS FeaturesGIS Features

GeodatabaseGeodatabase

Integrated WorkflowIntegrated Workflow

. . . Creating A Kind Of Bridge. . . Creating A Kind Of Bridge gsdigsdi 1818

GIS Is EvolvingGIS Is EvolvingGIS Is Evolving

Becoming Server Oriented, Networked And AvailableBecoming Server Oriented, Networked And Available

WebWeb
ServicesServices

ServicesServices

ApplicationsApplications

ToolsTools

Data ModelsData Models
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Open/Interoperable Open/Interoperable 
and Standards Basedand Standards Based

GISGIS
ServerServer

StandardStandard
NetworksNetworks

GIS Servers Provide The FoundationGIS Servers Provide The Foundation

. . . Serving Geographic Knowledge. . . Serving Geographic Knowledge gsdigsdi 2020

GIS Servers Can Operate In A Distributed  
Services Oriented Architecture    

GIS Servers Can Operate In A Distributed  GIS Servers Can Operate In A Distributed  
Services Oriented Architecture    Services Oriented Architecture    

GIS PortalGIS Portal

Internet
Map Services

. . . Dynamically Integrating GIS Data. . . Dynamically Integrating GIS Data

BoundariesBoundaries
TopographyTopography

HydrologyHydrology

GeodeticsGeodetics

TransportationTransportation

ImageryImagery

OpenOpen
InteroperableInteroperable

ServicesServices

CustomCustom
ProductsProducts

Standard MapStandard Map
ProductsProducts
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Example Example -- Web Publishing Of The National MapWeb Publishing Of The National Map
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Example - Support for TsunamiExample Example -- Support for TsunamiSupport for Tsunami

Many, Many ParticipantsMany, Many Participants
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Europe

. . .   Operational In Many Governments. . .   Operational In Many Governments

Canada

Norway

India

USA

GIS Portals/Metadata Catalogs Are EmergingGIS Portals/Metadata Catalogs Are EmergingGIS Portals/Metadata Catalogs Are Emerging

gsdigsdi 2424

GIS Networks Are Becoming 
Interoperable  

GIS Networks Are Becoming GIS Networks Are Becoming 
Interoperable  Interoperable  

ConversionConversion

Direct Read  Direct Read  

DBMSDBMS
IntegrationIntegration

. . . Web Services Is Emerging As . . . Web Services Is Emerging As 
Most ImportantMost Important

Web Web 
ServicesServices

GISGIS
ServerServer

Using Multiple Standards . . .Using Multiple Standards . . .

XML/SOAPXML/SOAP
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Dynamic Integration Can Be ProblematicDynamic Integration Can Be Problematic

Distributed Geology Distributed Geology 
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Transforming Data AutomaticallyTransforming Data Automatically

•• Format ConversionFormat Conversion
•• Schema Transformation (ETL)Schema Transformation (ETL)
•• Scale Projection ChangesScale Projection Changes
•• GeneralizationGeneralization
•• MergeMerge

Semantic Transformation Is Necessary 
Dynamically Remodeling Geographic Information

Semantic TransformationSemantic Transformation Is Necessary Is Necessary 
Dynamically Remodeling Geographic InformationDynamically Remodeling Geographic Information

. . . Eliminating Need For Re. . . Eliminating Need For Re--engineering Data And Workflowsengineering Data And Workflows
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State FilesState Files

LeasesLeases

ParcelsParcels

TownshipsTownships

SurveySurvey

TransactuallyTransactually
MaintainedMaintained

Interoperability ProceduresInteroperability Procedures

Served on the Served on the 
WebWeb

National National 
GeodatabaseGeodatabase

Example Example -- BLM Uses Web Services BLM Uses Web Services 
for Maintaining the National Integrated Land for Maintaining the National Integrated Land 

System (NILS)System (NILS)

•• Format ConversionFormat Conversion
•• Schema Reorganization (ETL)Schema Reorganization (ETL)
•• Scale Projection ChangesScale Projection Changes
•• GeneralizationGeneralization
•• MergeMerge
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Web Serving Land, Survey and Related DataWeb Serving Land, Survey and Related Data

BLMBLM

For Browsers, Desktop and For Browsers, Desktop and 
MobileMobile
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Multi-Agency Effort

. . . Web. . . Web--Enabled Nation Wide Geospatial Intelligence  Enabled Nation Wide Geospatial Intelligence  

NGANGA
USGSUSGS

Example - Project Homeland  
End-to-End Federated Application Solution

Example Example -- Project Homeland  Project Homeland  
EndEnd--toto--End Federated Application SolutionEnd Federated Application Solution

Many Local GovernmentsMany Local GovernmentsMany Local Governments
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GIS Is Expanding . . .GIS Is Expanding . . .GIS Is Expanding . . .

•• Expanding Needs Expanding Needs 

•• More Awareness More Awareness 
•• New Applications & SolutionsNew Applications & Solutions
•• Improving Tools And Enabling TechnologyImproving Tools And Enabling Technology

•• Increased Interest In Enterprise GIS & NSDIIncreased Interest In Enterprise GIS & NSDI
•• Organizations Are Working TogetherOrganizations Are Working Together

. . . . . . GeoSpatialGeoSpatial ProfessionalsProfessionals
. . . Will Lead This. . . Will Lead This

Why?Why?

Becoming Infrastructure . . . Becoming Infrastructure . . . 


