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AgendaAgendaAgenda

•• InteroperabilityInteroperability
•• StandardsStandards
•• ISO TC 211ISO TC 211
•• Metadata?Metadata?

–– Not just for catalogsNot just for catalogs
•• An introduction to ISO 19115An introduction to ISO 19115
•• Metadata work in ISO TC211Metadata work in ISO TC211



Why Is Interoperability Important?Why Is Interoperability Important?Why Is Interoperability Important?

•• No person (or organization) can advance No person (or organization) can advance 
independentlyindependently
–– Man has survived and prospered through Man has survived and prospered through 

teamwork teamwork -- interoperatinginteroperating
–– Think globally, act locallyThink globally, act locally
–– Global economy Global economy -- interoperating on a global interoperating on a global 

scalescale
•• Things are expensiveThings are expensive

–– Duplication of effort is wasteful Duplication of effort is wasteful 
–– Maximize ROIMaximize ROI

Enhanced Interoperability improves: 
Communication, Efficiency, Quality 



GIS has always required 
Interoperability

GIS has always required GIS has always required 
InteroperabilityInteroperability

•• Geographic analysisGeographic analysis
–– Multiple sources, multiple organizationsMultiple sources, multiple organizations
–– Distributed within a communityDistributed within a community
–– Merging diverse information typesMerging diverse information types

and continues to…and continues to…
•• Enterprise GISEnterprise GIS

–– GIS evolving beyond isolated communitiesGIS evolving beyond isolated communities
–– GIS merging with broader IT infrastructuresGIS merging with broader IT infrastructures

•• GIS Web ServicesGIS Web Services
–– Enabled by distributed networksEnabled by distributed networks
–– Loosely coupledLoosely coupled



Interoperability ...Interoperability ...Interoperability ...

•• the ability to the ability to findfind information and information and 
processing tools, when they are needed, processing tools, when they are needed, 
no matter where they are physically no matter where they are physically 
locatedlocated

•• the ability to the ability to understand and employunderstand and employ the the 
discovered information and tools, no discovered information and tools, no 
matter what platform supports them, matter what platform supports them, 
whether local or remotewhether local or remote

•• the ability to the ability to participateparticipate in a healthy in a healthy 
marketplacemarketplace, where , where goods and services goods and services 
are responsive to the needs of are responsive to the needs of 
consumers

from ISO TC 211from ISO TC 211

consumers



Varieties of InteroperabilityVarieties of InteroperabilityVarieties of Interoperability

•• TechnicalTechnical
•• SemanticSemantic
•• Political/HumanPolitical/Human
•• LegalLegal
•• InterInter--disciplinarydisciplinary



Interoperability EnablersInteroperability Interoperability EnablersEnablers

•• InfrastructureInfrastructure
–– Compatible Compatible 

TechnologyTechnology
•• AuthorizationAuthorization
•• CopyrightCopyright
•• Business Business 

AgreementsAgreements
–– MOUsMOUs

•• Business ModelBusiness Model
–– Pricing/commercePricing/commerce

•• StandardsStandards
•• SecuritySecurity

–– Privacy Privacy 
•• Information Information 

Assurance Assurance 
–– CertificationCertification
–– QualityQuality

•• MetadataMetadata



StandardsStandardsStandards

•• Documented agreementsDocumented agreements::
–– Technical specificationsTechnical specifications, precise criteria,, precise criteria, rulesrules, , 

guidelines, guidelines, definitions of characteristicsdefinitions of characteristics
––Ensuring materials, products, processes and Ensuring materials, products, processes and 

services are fit for purposeservices are fit for purpose
–– Reference documentsReference documents used in public contracts used in public contracts 

or or international tradeinternational trade
–– Indisputable reference Indisputable reference clarifying the clarifying the 

contractual relationscontractual relations between economic between economic 
partners  partners  

•• Promote competition, commercePromote competition, commerce and and free tradefree trade

As defined by ISOAs defined by ISO
http://http://www.iso.chwww.iso.ch



Standards and SpecificationsStandards and SpecificationsStandards and Specifications

•• Make things work Make things work –– affect every aspect of lifeaffect every aspect of life

•• Widespread use of StandardsWidespread use of Standards (International)(International)
–– Make things work around the worldMake things work around the world
–– Increase efficiency Increase efficiency -- globallyglobally

•• Developing standards is a lot of workDeveloping standards is a lot of work
–– Many organizations involved Many organizations involved 
–– Take time to developTake time to develop
–– ComplicatedComplicated
–– 20% technical 80% political20% technical 80% political



StandardsStandards

Functions

Consensus technical solutions

Political compromise

Technology 
transfer

Democratic 
mechanism

From H.Tom – Standards for Enabling International Interoperability



Participation in StandardsParticipation in StandardsParticipation in Standards
•• OrganizationallyOrganizationally

–– International StandardsInternational Standards
–– Regional StandardsRegional Standards
–– National StandardsNational Standards
–– Information Community StandardsInformation Community Standards

––NATO ICAO, IHO… NATO ICAO, IHO… 
•• OperationallyOperationally

–– PlatformPlatform
–– GIS standardsGIS standards
–– IT/industry standardsIT/industry standards



ESRI Actively Participates in Interoperability & 
Standards Organizations

ESRI Actively Participates in Interoperability & ESRI Actively Participates in Interoperability & 
Standards OrganizationsStandards Organizations

•• ISOISO –– International Organization for StandardizationInternational Organization for Standardization
•• OGCOGC –– Open GIS ConsortiumOpen GIS Consortium
•• ANSI/INCITSANSI/INCITS –– American National Standards Institute/International Committee fAmerican National Standards Institute/International Committee foo

Information Technology StandardsInformation Technology Standards
•• OASISOASIS –– Organization for the Advancement of Structured Information StanOrganization for the Advancement of Structured Information Standardsdards
•• IHOIHO –– International Hydrographic OrganizationInternational Hydrographic Organization
•• WSWS--II –– Web Services Interoperability OrganizationWeb Services Interoperability Organization
•• OMAOMA –– Open Mobile Alliance (formerly LIF)Open Mobile Alliance (formerly LIF)
•• WLIAWLIA –– Wireless Location Industry AssociationWireless Location Industry Association
•• FGDCFGDC –– Federal Geographic Data CommitteeFederal Geographic Data Committee
•• GSDIGSDI –– Global Spatial Data InfrastructureGlobal Spatial Data Infrastructure
•• CENCEN –– Committee for European NormalizationCommittee for European Normalization
•• DGIWGDGIWG –– Digital Geographic Information Working GroupDigital Geographic Information Working Group
•• EPSGEPSG –– European Petroleum Survey Group European Petroleum Survey Group 
•• ACSMACSM –– American Congress on Surveying and MappingAmerican Congress on Surveying and Mapping
•• ASPRSASPRS –– American Society of American Society of PhotogrammetryPhotogrammetry and Remote Sensingand Remote Sensing
•• STIASTIA –– Spatial Technologies Industry AssociationSpatial Technologies Industry Association



Standards OrganizationsStandards OrganizationsStandards Organizations
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SGML 
ISO TC211 Spatial 
Schema 
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Development 

Data Models 
Web Services 
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Consulting        X      X X X 
 



International Organization for 
Standardization

International Organization for International Organization for 
StandardizationStandardization

•• ISO from Greek ISOS meaning “equal”ISO from Greek ISOS meaning “equal”
•• Founded in 1947Founded in 1947
•• 146 member nations146 member nations

–– 1 member per country 1 member per country (represented through national standards (represented through national standards 
organization organization –– ANSI, DIN, etc)ANSI, DIN, etc)

–– 13700 standards, 3000 technical bodies, 30000 experts13700 standards, 3000 technical bodies, 30000 experts
•• NGO NGO –– unlike UNunlike UN

–– Delegates not national governmentsDelegates not national governments
–– Roots in private sector and industry associationsRoots in private sector and industry associations

•• Able to bridge the gapAble to bridge the gap
–– Consensus solutions meeting requirements of business Consensus solutions meeting requirements of business 

and broader needs of societyand broader needs of society



Hallmark of ISO BrandHallmark of ISO BrandHallmark of ISO Brand
•• Equal footingEqual footing

–– Every ISO member institution has right to take partEvery ISO member institution has right to take part
–– 1 nation 1 nation ––1 vote regardless of size or economic 1 vote regardless of size or economic 

strengthstrength
•• VoluntaryVoluntary

–– ISO has no legal authorityISO has no legal authority
–– Adopted by nations Adopted by nations –– health, safety, etchealth, safety, etc

•• Market drivenMarket driven
–– Developed by experts from industry, technical, Developed by experts from industry, technical, 

business, government, academicbusiness, government, academic
•• Consensus Consensus 

–– Ensures widespread applicabilityEnsures widespread applicability
–– Remain currentRemain current



•• Business/TradeBusiness/Trade
–– Wide acceptance of products and servicesWide acceptance of products and services
–– Free to compete in broader marketFree to compete in broader market
–– Remove technical trade barriersRemove technical trade barriers
–– Support political trade agreementsSupport political trade agreements

•• GovernmentGovernment
–– Provides technical and scientific underpinnings for Provides technical and scientific underpinnings for 

health, safety, environmental legislationhealth, safety, environmental legislation
•• ConsumersConsumers

–– Provides assurance about quality, safety, & Provides assurance about quality, safety, & 
reliabilityreliability

–– Contribute to quality of lifeContribute to quality of life

Benefits of ISO StandardsBenefits of ISO StandardsBenefits of ISO Standards



The ISO ProcessThe ISO ProcessThe ISO Process

•• All work performed in technical All work performed in technical 
committees (TC)committees (TC)

•• Formal ProcessFormal Process
–– Refined over 50 yearsRefined over 50 years
–– Stages and timelines fully definedStages and timelines fully defined

•• Consensus basedConsensus based
–– Drafts considered until consensus Drafts considered until consensus 

reached through voting process by Preached through voting process by P--
membersmembers



Preliminary Stage

Proposal Stage

Preparatory Stage 

Committee Stage

Enquiry Stage

Approval Stage

Publication Stage

ISO Development StagesISO Development StagesISO Development Stages



Standards Development CycleStandards Development CycleStandards Development Cycle



Standardized ProfilesStandardized Profiles
Standards may be simplified/tailored Standards may be simplified/tailored 

“...set of one or more base standards or “...set of one or more base standards or subsub--setssets of of 
base standards…that are necessary for base standards…that are necessary for 
accomplishing a particular function.”accomplishing a particular function.”

Conformance to profile = conformance with base Conformance to profile = conformance with base 
standard(sstandard(s) ) (Conformance Level 1, Strict Conformance)(Conformance Level 1, Strict Conformance)

•• Registered ProfilesRegistered Profiles
–– Internationally Registered (ISP)Internationally Registered (ISP)
–– Nationally RegisteredNationally Registered

•• Published ProfilesPublished Profiles
–– Formally within CommunityFormally within Community
–– Informally within OrganizationInformally within Organization



Profiles with extensionsProfiles with extensionsProfiles with extensions
•• Standards balance needs of Standards balance needs of 

interoperability with needs that exceed interoperability with needs that exceed 
requirements of the standard requirements of the standard 
–– Higher interoperability = lower functionalityHigher interoperability = lower functionality
–– Higher functionality = lower interoperabilityHigher functionality = lower interoperability

•• Extensions lower interoperability Extensions lower interoperability 
outside the communityoutside the community

•• Extensions are “out of scope” with Extensions are “out of scope” with 
respect to base standardrespect to base standard

•• ISO 19106 ISO 19106 -- Conformance level 2 Conformance level 2 ––
”conforming””conforming”



Extensions and 
conformance

Extensions and Extensions and 
conformanceconformance



International Organization International Organization 
for Standardizationfor Standardization

Technical Committee 211Technical Committee 211

ISO/TC 211 Geographic ISO/TC 211 Geographic 
information/Geomaticsinformation/Geomatics

filling the broad range of geographic filling the broad range of geographic 
information requirementsinformation requirements

ESRI actively participates through 
ANSI-INCITS-L1



WG 6 WG 7 WG 9 
Hiroshi Imai

Japan

InformationInformation
communitiescommunities

LocationLocation
basedbased

servicesservices

InformationInformation
managementmanagement

AG Outreach

MHT

Chairman
Olaf Østensen

Secretary
Bjørnhild Sæterøy

NorwayTMG

TF 211/204

ISO / TC 211 ISO / TC 211 -- Geographic informationGeographic information

Countries + 50 Liaison organizations + 25 Standards committees + 12

AG Strategy

WG 8
John Rowley

UK

WG 4
Morten Borrebæk

Norway
Antony Cooper

South Africa
Douglas O’Brien

Canada

Geospatial Geospatial 
services

ImageryImagery
services



ISO 6709:1983, Standard representation of latitude, 
longitude and altitude for geographic point locations
ISO 19101 - Reference model
ISO 19102 – Overview - deleted
ISO/TS 19103 - Conceptual schema language
ISO 19104 - Terminology
ISO 19105 - Conformance and testing
ISO 19106 - Profiles
ISO 19107 - Spatial schema
ISO 19108 - Temporal schema
ISO 19109 - Rules for application schema
ISO 19110 - Feature cataloguing methodology
ISO 19111 - Spatial referencing by coordinates
ISO 19112 - Spatial referencing by geographic 

identifiers
ISO 19113 - Quality principles
ISO 19114 - Quality evaluation procedures
ISO 19115 - Metadata
ISO 19116 - Positioning services
ISO 19117 – Portrayal
ISO 19118 - Encoding
ISO 19119 - Services
ISO/TR 19120 - Functional standards + new rev
ISO/TR 19121 Imagery and gridded data
ISO/TR 19122 - Qualifications and certification 

of personnel
ISO 19123 - Schema for coverage geometry and 

functions

ISO/RS 19124 - Imagery and gridded data 
components

ISO 19125 - Simple feature access – Part 1-3
ISO 19126 - Profile - FACC Data Dictionary
ISO 19127 - Geodetic codes and parameters
ISO 19128 - Web Map Server Interface
ISO 19129 - Imagery, gridded and coverage data

framework
ISO 19130 - Sensor and data model for imagery

and gridded data
ISO 19131 - Data product specification
ISO 19132 - Location based services possible standards
ISO 19133 - Location based services tracking and navigation
ISO 19134 - Multimodal location based services

for routing and navigation
ISO 19135 - Procedures for registration of

geographic information items
ISO 19136 – Geography Markup Language (GML)
ISO 19137 - Generally used profiles of the spatial schema and
of similar important other schemas
ISO 19138 - Data Quality Measures
ISO 19139 - Metadata - Implementation Specification
ISO 19140 - Technical amendment to the ISO 191**  
Geographic information series of standards for harmonization 
and enhancements

Organization

Content (data)

Access, 
technology

Education

Standards



Completed Standards
The Building Blocks

Completed StandardsCompleted Standards
The Building BlocksThe Building Blocks

•• ISO 19101:2002 ISO 19101:2002 -- Reference modelReference model
•• ISO 19105:2000ISO 19105:2000 -- Conformance and testingConformance and testing
•• ISO 19106:2004ISO 19106:2004 -- Profiles Profiles 
•• ISO 19107:2003 ISO 19107:2003 -- Spatial schemaSpatial schema
•• ISO 19108:2003 ISO 19108:2003 -- Temporal schemaTemporal schema
•• ISO 19111:2003 ISO 19111:2003 -- Spatial referencing by coordinatesSpatial referencing by coordinates
•• ISO 19112:2003 ISO 19112:2003 -- Spatial referencing by geographic identifiersSpatial referencing by geographic identifiers
•• ISO 19113:2002ISO 19113:2002 -- Quality principlesQuality principles
•• ISO 19114:2003 ISO 19114:2003 -- Quality evaluation proceduresQuality evaluation procedures
•• ISO 19115:2003ISO 19115:2003 -- MetadataMetadata
•• ISO 19116:2004ISO 19116:2004 -- Positioning ServicesPositioning Services
•• ISO 19125:2004ISO 19125:2004 -- Simple feature access Simple feature access –– Part 1Part 1--2 2 
•• And several technical reportsAnd several technical reports



Draft International 
Standards

Draft International Draft International 
StandardsStandards

•• ISO/DIS 19104ISO/DIS 19104 -- TerminologyTerminology
•• ISO/DIS 19109ISO/DIS 19109 -- Rules for application schemaRules for application schema
•• ISO/FDIS 19110ISO/FDIS 19110 -- Feature cataloguing methodologyFeature cataloguing methodology
•• ISO/DIS 19117ISO/DIS 19117 -- PortrayalPortrayal
•• ISO/DIS 19118ISO/DIS 19118 -- EncodingEncoding
•• ISO/DIS 19119ISO/DIS 19119 -- ServicesServices
•• ISO/DIS 19123ISO/DIS 19123 -- Schema for coverage geometry and Schema for coverage geometry and 

functions functions 
•• ISO/DIS 19128ISO/DIS 19128 -- Web Map server interfaceWeb Map server interface
•• ISO/DIS 19133ISO/DIS 19133 -- Location based services tracking and Location based services tracking and 

navigation navigation 
•• ISO/DIS 19135ISO/DIS 19135 -- Procedures for registration of items Procedures for registration of items 

of geographic information of geographic information 
•• ISO/PDTS 19139 ISO/PDTS 19139 -- Metadata Metadata –– XML Schema XML Schema 

implementationimplementation



The FoundationThe FoundationThe Foundation
•• Framework/standards infrastructureFramework/standards infrastructure

–– basic architecturebasic architecture
–– ISO 19101ISO 19101

–– service architectureservice architecture
–– ISO 19119, etcISO 19119, etc

•• Locate, understandLocate, understand
–– MetadataMetadata

–– ISO 19113, 14, 15ISO 19113, 14, 15
•• Basic structureBasic structure

–– Spatial, temporal schemas, CRS definitionSpatial, temporal schemas, CRS definition
–– ISO 19107ISO 19107--8, 9, 118, 9, 11

•• AccessAccess
–– Simple feature access, Simple feature access, ISO 19125ISO 19125
–– Web map services, Web map services, ISO 19128ISO 19128

•• Data content descriptionsData content descriptions
–– ISO 19103, 19109, 19110, etcISO 19103, 19109, 19110, etc



•• ISO 19100 suite of ISO 19100 suite of 
standardsstandards
–– MaturingMaturing
–– Providing the Providing the 

basicsbasics
–– Adopted by Adopted by 

nationsnations
–– Implementation by Implementation by 

industryindustry

•• ISO TC 211ISO TC 211
–– Organizing for the Organizing for the 

futurefuture
–– Addressing Addressing 

broader broader 
community issuescommunity issues

–– Maintaining Maintaining 
leadership roleleadership role

Geographic Information 
Standards

Geographic Information Geographic Information 
StandardsStandards



OGCOGCOGC
Open Geospatial Consortium

an international industry consortium of 250+ 
companies, government agencies and 
universities participating in a consensus 
process to develop publicly available 
geoprocessing specifications

•• MissionMission
––Deliver spatial interface Deliver spatial interface 

specifications that are openly specifications that are openly 
available for global useavailable for global use



Open Geospatial Consortium ( OGC )Open Geospatial Consortium ( OGC )

Specifications Program

Technical
Committee

Planning
Committee

OGC Board of Directors

Interoperability Program

IP Management Team

Strategic
Advisory
Committee

Outreach & Adoption Program
Field Operation        Communications
Business Development       Marketing

Executive Director
&

Staff

From H.Tom – Standards for Enabling International Interoperability



Adopted OGC SpecificationsAdopted OGC SpecificationsAdopted OGC Specifications
•• Catalog InterfaceCatalog Interface (CAT)(CAT)
•• Coordinate Transformation ServicesCoordinate Transformation Services (CT)(CT)
•• Filter EncodingFilter Encoding (Filter)(Filter)
•• Geography Markup LanguageGeography Markup Language (GML 3.0)(GML 3.0)
•• Grid Grid CoveragesCoverages (GC)(GC)
•• Location ServicesLocation Services (OpenLS)(OpenLS)
•• Simple Features Simple Features –– CORBA (SFC)CORBA (SFC)
•• Simple Features Simple Features –– SQL (SFS)SQL (SFS)
•• Simple Features Simple Features –– OLE/COMOLE/COM (SFO)(SFO)
•• Styled Layer Descriptor (SLD)Styled Layer Descriptor (SLD)
•• Web Coverage Service (WCS)Web Coverage Service (WCS)
•• Web Feature Service (WFS)Web Feature Service (WFS)
•• Web Map Context Documents (WMC)Web Map Context Documents (WMC)
•• Web Map Service (WMS)Web Map Service (WMS)



W3CW3CW3C

Information Technology Standards

Leading the web to its full potential

•• XML XML -- Extensible Markup Language Extensible Markup Language 
–– Profile of Profile of SGMLSGML ((ISO 8879ISO 8879))

•• WSDL WSDL -- Web Services Description LanguageWeb Services Description Language
–– An XML language for describing Web An XML language for describing Web 

services services 
•• SOAPSOAP -- Simple Object Access ProtocolSimple Object Access Protocol

–– A lightweight protocol for exchanging A lightweight protocol for exchanging 
informationinformation



W3C Service Oriented 
Architecture*

W3C Service Oriented W3C Service Oriented 
Architecture*Architecture*

Service 
Provider

Bind
Bind

Interact

Interact

Service Service 
ProviderProvider

Service 
Requester
Service Service 

RequesterRequester

Client

Fin
d

Fin
d

Service 
Broker

Service Service 
BrokerBroker

Service

PublishPublish
Service

Description
Service

Description
*From 
Web Service Architecture, 14 Nov. 2002



ESRI’s Metadata Portal 
Architecture

ESRI’s Metadata Portal ESRI’s Metadata Portal 
ArchitectureArchitecture

FTP

GIS Data 
Providers

Users

GIS 
Data

GIS Web 
Services 
ProvidersPortal
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Publish GIS data and servicesPublish GIS data and services

Document in catalog Document in catalog 

Connect and Use

Connect and Use

Download and use

Download and use

GIS
Data

GIS
Data

OGC WMS,
WFS, WCS
Mif, Shp . . .

OGC Catalog Services
(Z39.50
CS-W)

ISO 19115 Metadata/
ISO 19139 Metadata

XML Schema Implementation

OAI Protocol
for Metadata
Harvesting



Portal StandardsPortal StandardsPortal Standards
•• ISO 19115: 2003ISO 19115: 2003 Geographic Information Geographic Information –– MetadataMetadata

–– ISO 19139 ISO 19139 Metadata XML Schema ImplementationMetadata XML Schema Implementation
•• OAIOAI--PMHPMH Open Archives Initiative Protocol for Open Archives Initiative Protocol for 

Metadata Harvesting 2.0Metadata Harvesting 2.0
•• OpenGISOpenGIS®® Catalog Services Implementation Catalog Services Implementation 

Specification (Specification (CAT 2.0CAT 2.0))
–– Z39.50 Protocol Bindings Z39.50 Protocol Bindings -- ISO 239.50: 1998 ISO 239.50: 1998 

Information and documentation Information and documentation –– Information Information 
retrieval (Z39.50) retrieval (Z39.50) –– Application service definition Application service definition 
and protocol specificationand protocol specification

–– Http Protocol BindingsHttp Protocol Bindings –– Catalog ServicesCatalog Services--WebWeb
•• OpenGISOpenGIS®® Web Map Service Implementation Web Map Service Implementation 

Specification  Specification  (WMS) 1.3(WMS) 1.3



MetadataMetadataMetadata

•• Data about DataData about Data
•• Documentation that describes Documentation that describes 

information (data) so it can be information (data) so it can be 
understoodunderstood

•• Insures the right data for the right Insures the right data for the right 
purposepurpose
–– is used correctlyis used correctly

Geospatial data has a long history using MetadataGeospatial data has a long history using Metadata



Paper MapsPaper MapsIdentification

Symbols

Title

Scale
Accuracy

Producer

Navigation notices Reference
system

Sources

Date

Location



Identifiers

Altitude

Focal length

Date LocationOriginator

Obliqueness

Time

Aerial PhotosAerial PhotosAerial Photos



Metadata - Supporting Geographic Data
and Services Life Cycle

Metadata Metadata -- Supporting Geographic DataSupporting Geographic Data
and Services Life Cycleand Services Life Cycle

Query, DiscoverQuery, Discover

4. Discover4. Discover MetadataMetadata

CatalogCatalog

2. Catalog2. Catalog

Publish ServicesPublish Services

3. Publish3. Publish

Catalog PortalCatalog Portal

ArchiveArchive

6. Archive6. Archive

End UserEnd User

5. Use/Access5. Use/Access
Create Data andCreate Data and

ServicesServices

1. Create Content1. Create Content



Metadata EnvironmentMetadata EnvironmentMetadata Environment

 Catalog Processing
Support 

Historical 
Record 

Understand 
Data 

Locate X  X X 
Evaluate X  X X 
Extract X X   
Employ  X  X 
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Catalog EnvironmentCatalog EnvironmentCatalog Environment

•• Product CatalogProduct Catalog
–– PrintedPrinted
–– OnOn--lineline

•• PortalsPortals
•• ClearinghouseClearinghouse

–– SearchingSearching
–– BrowsingBrowsing

•• Data WarehouseData Warehouse
–– ManagementManagement

Locate Evaluate Extract

Federal Agency

Academic

State Agency

Local Agency

Private Company

Non-Profit Agency

?

?

?

?
?
?



User EnvironmentUser EnvironmentUser Environment
Locate Evaluate Employ

Pleasantville

Pleasantville

Pleasantville

•• Understand the ModelUnderstand the Model
–– How features are representedHow features are represented
–– Connectivity Connectivity 

•• Understand the ContentUnderstand the Content
–– Why features are included or excludedWhy features are included or excluded

•• Understand the PointUnderstand the Point--ofof--ViewView
–– Business/CommercialBusiness/Commercial
–– Environmental/ScientificEnvironmental/Scientific
–– Military/Defense/IntelMilitary/Defense/Intel



Processing EnvironmentProcessing EnvironmentProcessing Environment
Extract Employ

•• Support user DecisionsSupport user Decisions
–– Identify multiple datasets within an Identify multiple datasets within an 

applicationapplication
–– Know the good and bad areasKnow the good and bad areas
–– Merging data (which is the better data?)Merging data (which is the better data?)

–– CurrentnessCurrentness
–– QualityQuality

•• Support Computer ProcessingSupport Computer Processing
–– Application software functionsApplication software functions
–– Capabilities, accessCapabilities, access
–– Guide software through the dataGuide software through the data



Historical recordsHistorical recordsHistorical records
Locate Evaluate

•• Production ManagementProduction Management
–– Planning Planning -- setting prioritiessetting priorities
–– Coordinating productionCoordinating production
–– Storage/ArchivalStorage/Archival

•• Legal RecordsLegal Records
–– Proper useProper use
–– Document assumptionsDocument assumptions



Metadata perspectivesMetadata perspectivesMetadata perspectives
•• Why is metadata more important now?Why is metadata more important now?

–– Expansion in the use of Geographic InformationExpansion in the use of Geographic Information
–– Proliferation of dataProliferation of data
–– NonNon--geographers using geospatial datageographers using geospatial data
–– The producer is not the userThe producer is not the user

–– Geospatial data is imperfectGeospatial data is imperfect
–– A model, a “point of view”A model, a “point of view”
–– Assumptions, limitations, approximations, Assumptions, limitations, approximations, 

simplificationssimplifications
–– Geospatial data is expensive Geospatial data is expensive 

–– ReuseReuse
–– Data managementData management

•• Why should it be standardized?Why should it be standardized?
–– Provide an understanding of data Provide an understanding of data –– around the around the 

Globe and across information communitiesGlobe and across information communities



ISO 19115:2003ISO 19115:2003ISO 19115:2003



ISO 19115:2003

Scope
ISO 19115:2003ISO 19115:2003

ScopeScope
•• ...the ...the schema required for schema required for describingdescribing geographic geographic 

informationinformation andand servicesservices..
•• ...information...information about the identification, the extent, the quality, about the identification, the extent, the quality, 

the spatial and temporal schema, spatial reference, and the spatial and temporal schema, spatial reference, and 
distribution of distribution of digital digital geographic datageographic data..

•• ...applicable...applicable to the to the cataloguingcataloguing of datasets, of datasets, clearinghouseclearinghouse
activities, and the activities, and the full descriptionfull description of datasets for a of datasets for a wide wide 
range of geographic applicationsrange of geographic applications..

•• ……applicableapplicable to geographic to geographic datasetsdatasets, dataset , dataset seriesseries, and , and 
individual individual geographicgeographic featuresfeatures and and attributesattributes

•• ......may be usedmay be used for other forms of geographic data such as for other forms of geographic data such as 
map, charts, textual documentsmap, charts, textual documents



19115:2003 Geographic Information –
Metadata

19115:2003 Geographic Information 19115:2003 Geographic Information ––
MetadataMetadata

•• Defines Defines metadata elementsmetadata elements;;
•• Provides a Provides a schemaschema (UML)(UML);;
•• Establishes a common set of Establishes a common set of 

metadata terminology, definitions metadata terminology, definitions 
(data dictionary)(data dictionary);;

•• Provides extension proceduresProvides extension procedures



ISO metadata foundationISO metadata foundation
Regional metadata standardsRegional metadata standards

– ANZLIC Working Group on Metadata: Core Metadata Elements Guidelines 
Draft 7, Australia and New Zealand Land Information Council, November 1995, 
Sydney.

– the Canadian Directory Information Describing Digital Geo-referenced Data 
Sets, Canadian General Standards Board, July 1994, Ottawa.

– Standard for Geographic Information - Metadata, European Committee for 
Standardisation (CEN), September 1996, Brussels.

– Content Standard for Geospatial Metadata Federal Geographic Data 
Committee, June 8, 1994, Washington DC

Other influential documentsOther influential documents
– Digital Geographic Information Exchange Standard (Digest), Version 1.2.

Digital Geographic Information Working Group, January 1994, 
– IHO Transfer Standard for Digital Hydrographic Data, International 

Hydrographic Bureau, October 1995, Monaco
– Spatial Data Transfer Standard (SDTS), US Department of Commerce, August 

1992, Gaithersburg, MD
– Application Profile for the Government Information Locator Service (GILS),

US Department of Commerce,  December 1994, Gaithersburg, MD
– Cartographic materials: A manual of interpretation for AACR2, Anglo-American 

Committee on Cataloguing of Cartographic materials, 1982, Chicago
– USMARC Format for Bibliographic Data, US Library of Congress, 1988, 

Washington, DC



ISO 19115:2003 

Metadata applications
ISO 19115:2003 ISO 19115:2003 

Metadata applicationsMetadata applications
FeatureTypeDataSet

Metadata

Aggregate DataSet

OtherAssociation

StereoMate

Series Initiative

PropertyType

FeatureAttribute

Feature

0..*

0..*

0..*

0..*
0..*

0..*0..*0..*

1..*

1..*

1..*

0..*

Platform Sensor ProductionSeries





Metadata UML PackagesMetadata UML PackagesMetadata UML Packages
Identification
InformationLocateLocate

Constraint 
Information

Maintenance 
Information

Data Quality
Information

19113,14

Content
Information

19110, 21, 23, 24
EvaluateEvaluate

Distribution
Information

ExtractExtractMetadata
Extension

Information

Reference
System

Information

19108, 11, 12

Spatial
Representation

Information

19107

Portrayal
Catalogue 

Information

19117

Application
Schema

Information

19109EmployEmploy



MD_ApplicationSchemaInformation
(from Application schema information)

MD_PortrayalCatalogueReference
(from Portrayal catalogue information)

MD_ContentInformation
(from Content information)

MD_Distribution
(from Distribution information)

MD_Metadata
+ fileIdentifier [0..1] : CharacterString
+ language [0..1] : CharacterString
+ characterSet [0..1] : MD_CharacterSetCode = "utf8"
+ parentIdentifier [0..1] : CharacterString
+ hierarchyLevel [0..*] : MD_ScopeCode = "dataset"
+ hierarchyLevelName [0..*] : CharacterString
+ contact : CI_ResponsibleParty
+ dateStamp : Date
+ metadataStandardName [0..1] : CharacterString
+ metadataStandardVersion [0..1] : CharacterString

MD_SpatialRepresentation
(from Spatial representation information)

<<Abstract>>

+spatialRepresentationInfo 0..*

0..*

+applicationSchemaInfo

+portrayalCatalogueInfo

0..*

+metadataMaintenance
0..1

MD_MetadataExtensionInformation
(from Metadata extension information)

+metadataExtensionInfo0..*

+contentInfo

MD_ReferenceSystem
(from Reference system information)

+referenceSystemInfo0..*

DQ_DataQuality
(from Data quality information)

+dataQualityInfo 0..*

0..1

+distributionInfo

MD_Constraints
(from Constraint information)

+metadataConstraints

0..*

MD_MaintenanceInformation
(from Maintenance information)

+resourceMaintenance

0..*

+identificationInfo

1..* MD_Identification
(from Identification information)

<<Abstract>>

+resourceConstraints

Conditional statements:
language: documented if not defined by the encoding 
standard
characterSet: documented if ISO 10646-1 not used 
and not defined by the encoding standard
hierarchyLevel: documented if hierarchyLevel not 
equal to "dataset"?
hierarchyLevelName: documented if hierarchyLevel
not equal to "dataset"?

ISO 19115:2003 Annex A

Metadata schema UML models
ISO 19115:2003 Annex AISO 19115:2003 Annex A

Metadata schema UML modelsMetadata schema UML models

0..*

0..*



ISO 19115:2003  Annex B
Metadata data dictionary

ISO 19115:2003  Annex BISO 19115:2003  Annex B
Metadata data dictionaryMetadata data dictionary

Name/Role
Name

Short
Name

Definition Obligation/
Condition

Maximum
occurrence

Data type Domain

29 MD_Identific
ation

ident basic
information
required to
uniquely identify
a resource

Use
obligation

from
referencing

object

Use
maximum

occurrence
for

referencing
object

Aggregated
Class
(MD_Metadata)
<<Abstract>>

Lines 30-41

30 citation idCitation citation data for
the resource

M 1 Class CI_Citation
<<DataType>>
(B3.2)

31 abstract idAbs brief narratiave
summary

M 1 CharacterString Free text

32 purpose idPurp summary of the
intentions with
which the
resource was
developed

O 1 CharacterString Free text

33 credit idCredit recognition of
those who
contributed to
the resource

O 1 CharacterString Free text

34 statusCode idStatCode status of
resource

O N Class MD_ProgressCode
<<CodeList>>
(B.6.26)



Recommended core metadata for geographic 
datasets

Recommended core metadata for geographic Recommended core metadata for geographic 
datasetsdatasets

Dataset titleDataset title
Dataset reference dateDataset reference date
Dataset responsible partyDataset responsible party
Geographic location of Geographic location of 
the dataset the dataset (by four (by four 
coordinates or by geographic coordinates or by geographic 
identifiers)identifiers)
Dataset languageDataset language
Dataset character setDataset character set
Dataset topic categoryDataset topic category

–– Spatial ResolutionSpatial Resolution
Abstract describing the Abstract describing the 
datasetdataset

–– Distribution formatDistribution format

–– Additional extent information Additional extent information 
(vertical and temporal)(vertical and temporal)

–– Spatial representation typeSpatial representation type
–– Reference systemReference system
–– Lineage statementLineage statement
–– OnOn--line resourceline resource
–– Metadata file identifierMetadata file identifier
–– Metadata standard nameMetadata standard name
–– Metadata standard versionMetadata standard version

Metadata languageMetadata language
Metadata character setMetadata character set
Metadata point of contactMetadata point of contact
Metadata time stampMetadata time stamp

Mandatory



ISO 19115:2003ISO 19115:2003ISO 19115:2003

•• Designed:Designed:
–– to support geographic information;to support geographic information;
–– to work with wider information technology standards to work with wider information technology standards 

and practices;and practices;
–– to serve the global community, in a multito serve the global community, in a multi--national, national, 

multimulti--language environment;language environment;
–– based on a foundation of national, regional, and based on a foundation of national, regional, and 

special information community standards and special information community standards and 
experiencesexperiences

•• Developed through a rigorous, consensus ISO processDeveloped through a rigorous, consensus ISO process
•• Provides a foundation for national, regional, and global Provides a foundation for national, regional, and global 

interoperabilityinteroperability

Semantic Interoperability



On-going Metadata WorkOnOn--going Metadata Workgoing Metadata Work

•• ISO/TS 19139 ISO/TS 19139 Geographic Geographic 
Information Information –– MetadataMetadata –– XML XML 
Schema SpecificationSchema Specification

•• ISO 19115ISO 19115--2 2 Geographic Information Geographic Information 
–– MetadataMetadata –– Part 2 Part 2 Extensions for Extensions for 
Imagery and Gridded DataImagery and Gridded Data



ISO 19139
Geographic Information - Metadata

XML Schema Implementation

ISO 19139ISO 19139
Geographic Information Geographic Information -- MetadataMetadata

XML Schema ImplementationXML Schema Implementation

•• Defines Defines sspatial patial mmetadata etadata XMLXML ((smXMLsmXML) encoding) encoding
–– an XML Schema implementation derived from ISO 19115an XML Schema implementation derived from ISO 19115--

Geographic information Geographic information –– MetadataMetadata

•• XML SchemaXML Schema
–– More rigorous validation of complianceMore rigorous validation of compliance
–– More exact representation of UML More exact representation of UML 

•• Based on Comprehensive Profile ISO 19115 Based on Comprehensive Profile ISO 19115 
•• Separate from ISO 19115Separate from ISO 19115

–– More easily evolve with changes in technologyMore easily evolve with changes in technology
–– Quickly establish implementation of ISO 19115Quickly establish implementation of ISO 19115

Technical Interoperability



Build ProcessBuild ProcessBuild Process
Isolate ISO 19115 related elements in 

Harmonized model

Realize basic 
types, GML, 
19103, other

ISO 19115 (softcopy from harmonized 
model .cat)

Apply encoding rules based on 
19118 (UML to XML)

XML Schema (smXML)
Checks just structure

And some content

Conformance Rules for a profile – Validator*
Checks all content *Validator not supplied 

in document



Realization of existing XML SchemaRealization of existing XML SchemaRealization of existing XML Schema

GM_Object

+ mbRegion() : GM_Object
+ representativePoint() : DirectPosition
+ boundary() : GM_Boundary
+ closure() : GM_Complex
+ isSimple() : Boolean
+ isCycle() : Boolean
+ distance(geometry : GM_Object) : Distance
+ dimension(point : DirectPosition = NULL) : Integer
+ coordinateDimension() : Integer
+ maximalComplex() : Set<GM_Complex>
+ transform(newCRS : SC_CRS) : GM_Object
+ envelope() : GM_Envelope
+ centroid() : DirectPosition
+ convexHull() : GM_Object
+ buffer(radius : Distance) : GM_Object

<<Type>>

In ISO 19115 harmonized UML model from ISO 19107

gml:AbstractGeometryType

From ISO 19136

xs:string

From XML  
Schema

Character
<<Type>>

Sequence<Character>
<<Type>>

CharacterString
+ size : Integer
/+ characterSet : CharacterSetCode = "ISO 10646-2"
+ elements[size] : Character
+ maxLength : Integer

+ isNull() : Boolean
+ =(s : CharacterString) : Boolean
+ <>(s : CharacterString) : Boolean
+ <(s : CharacterString) : Boolean
+ >(s : CharacterString) : Boolean
+ <=(s : CharacterString) : Boolean
+ >=(s : CharacterString) : Boolean)
+ toUpper() : CharacterString
+ toLower() : CharacterString
+ subString(lower : Integer, upper : Integer) : CharacterString

<<Type>>

In harmonized UML model from ISO 19103



ISO 19139 SpecificationISO 19139 SpecificationISO 19139 Specification
•• Implementation UML profile processImplementation UML profile process
•• Identification of additional 19100 entitiesIdentification of additional 19100 entities

–– 19103, 7, 8, 9, 1819103, 7, 8, 9, 18
•• smXMLsmXML encoding rulesencoding rules
•• Other (19100) encoding rulesOther (19100) encoding rules

–– scXMLscXML spatial common XMLspatial common XML
–– ssXMLssXML spatial schema XMLspatial schema XML
–– stXMLstXML spatial temporal XMLspatial temporal XML
–– asXMLasXML application schema XMLapplication schema XML

•• smXMLsmXML types to enforce domain restrictionstypes to enforce domain restrictions
•• smXMLsmXML (XML schema)(XML schema)
•• Referenced XML schemaReferenced XML schema
•• UML to XML schema processUML to XML schema process

–– Rational Rose scriptsRational Rose scripts
–– XSLT XML to XSDXSLT XML to XSD

•• Implementation examplesImplementation examples

http://www.isotc211.org/smXMLhttp://www.isotc211.org/smXML
<?xml   version="1.0“ encoding=„UTF-8“?>
<xs:schema targetNamespace="http://www.isotc211.org/smXML" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xmlns:xs="http://www.w3.org/2001/XMLSchema" 
xmlns:xlink="http://www.w3.org/1999/xlink" 
xmlns:smXML="http://www.isotc211.org/smXML" 
xmlns:scXML="http://www.isotc211.org/scXML" version="0.10">
<!-- ================== Classes  ================== -->
<xs:complexType name="CI_ResponsibleParty_Type">

http://www.isotc211.org/scXMLhttp://www.isotc211.org/scXML
http://www.isotc211.org/ssXMLhttp://www.isotc211.org/ssXML
http://www.isotc211.org/stXMLhttp://www.isotc211.org/stXML
http://www.isotc211.org/http://www.isotc211.org/asXMLasXML



ISO 19139

Schedule
ISO 19139ISO 19139

ScheduleSchedule

•• Working Draft2:Working Draft2: 20032003--0909
•• Working Draft3:Working Draft3: 20042004--0303
•• Preliminary Draft TS: Preliminary Draft TS: 20042004--0606
•• Draft TS:Draft TS: 20052005--0101
•• Technical Specification:Technical Specification: 20052005--0303



ISO 19115-2 Geographic Information –
Metadata – Part 2 Extensions for 

Imagery and Gridded Data

ISO 19115ISO 19115--2 2 Geographic Information Geographic Information ––
MetadataMetadata –– Part 2 Extensions for Part 2 Extensions for 

Imagery and Gridded DataImagery and Gridded Data

•• ScopeScope
––This International Standard This International Standard extendsextends

ISO 19115:2003 Geographic ISO 19115:2003 Geographic 
Information Information –– Metadata by Metadata by defining defining 
the schema and additional metadatathe schema and additional metadata
required for imagery and gridded required for imagery and gridded 
datadata



Liaison Organizations and Related WorkLiaison Organizations and Related WorkLiaison Organizations and Related Work

ISO 19115:2003ISO 19115:2003

FGDC/NASA
Metadata Remote Sensing Extensions

FGDC/NASA
Metadata Remote Sensing Extensions

IHO
S-57 Edition 4

IHO
S-57 Edition 4

SMPTESMPTE
JTC1/SC24
ISO/IEC 12087-5 BIIF

JTC1/SC24
ISO/IEC 12087-5 BIIF

Commercial
SPOT

Commercial
SPOT

Consortium
IEEE
ISPRS
WMO

Consortium
IEEE
ISPRS
WMO

National 
participation

National 
participation

ISO
19115 - 2 Imagery

Extensions

ISO
19115 - 2 Imagery

Extensions

Please join in



Proposed Extensions
Identification Information

Proposed ExtensionsProposed Extensions
Identification InformationIdentification Information

New Imagery Elements and Existing Classes

Mission_Completion
Mission_Description

Mission_Significant_Event
Mission_Start_Date

Data_Dictionary_Reference
Science_Paper
User's_Guide

Platform_Information

Platform_and_Instrument_Identification

MD_Identification



Proposed Extension

Data Quality – Lineage
Proposed ExtensionProposed Extension

Data Quality Data Quality –– LineageLineage
New Imagery Elements and Existing Classes

Algorithm_Change_History
Algorithm_Identifiers

Algorithm_Peer_Review_Information
Algorithm_Reference

Algorithm_Text_Description

Command_Line_Processing_Parameter
Processing_Change_History
Processing_Documentation

Processing_Identifiers
Processing_Procedure_Description

Processing_Run_History
Processing_Software_Reference

LI_ProcessStep



Extended UML Extended UML Extended UML 
If(count(source) + count(processStep) =0) and 
(DQ_DataQuality.scope.level = 'dataset' or 'series') then 
statement is mandatory

"source" role is mandatory if 
LI_Lineage.statement and "processStep" 
role are not documented

"processStep" role is mandatory if 
LI_Lineage.statement and "source" role 
are not documented

"description" is mandatory if "sourceExtent" is 
not documented

"sourceExtent" is mandatory if "description" is 
not documented

LE_AlgorithmDescription
+ textDescription : CharacterString
+ reference : CI_Citation

<<Union>>

LE_AlgorithmHistory
+ description : LI_ProcessStep
+ reference : CI_Citation

<<Union>>

DQ_DataQuality

+ scope : DQ_Scope
(from Data quality information)

LI_Lineage

+ statement[0..1] : CharacterString
(from Data quality information)

0..1
+lineage
0..1

LI_ProcessStep

+ description : CharacterString
+ rationale[0..1] : CharacterString
+ dateTime[0..1] : DateTime
+ processor[0..*] : CI_ResponsibleParty

(from Data quality information)

0..*

+processStep

0..*

LI_Source

+ description[0..1] : CharacterString
+ scaleDenominator[0..1] : MD_RepresentativeFraction
+ sourceReferenceSystem[0..1] : MD_ReferenceSystem
+ sourceCitation[0..1] : CI_Citation
+ sourceExtent[0..*] : EX_Extent

(from Data quality information)

0..*+source 0..*

0..*
0..*

+sourceStep
0..*

+source
0..*

inputDataset is mandatory if 
inputLevel.exists

commandLineParameter is 
mandatory if parameters to control 
operations are entered at run-time

LE_Algorithm
+ identifier : CI_Citation
+ description : LE_AlgorithmDescription
+ changeHistory [1..*] : LE_AlgorithmHistory
+ peerReview [0..*] : LE_AlgorithmHistory

LE_Processing
+ identifier : CI_Citation
+ softwareReference : CI_Citation
+ procedureDescription [0..1] : CharacterString
+ processingDocumentation [0..*] : CE_Citation
+ commandLineParameter [0..1] : CharacterString

LE_Source
+ inputLevel [0..1] : MD_Identifier
+ inputDataset [0..*] : MD_Identifier
+ resolution [0..1] : Distance

LE_ProcessStep

0..1

+algorithm

0..1

0..*

+processingHistory

0..*1..*

+runHistory

1..*

0..1

+processingInformation

0..1

0..*

+output

0..*

LE_SourceSensor
+ instrumentIdentification[1..*] : MI_InstrumentInformation
+ platformIdentification[0..1] : MI_PlatformInformation
+ missionIdentificaiton[0..1] : MI_MissionInformation



Extended data dictionary Extended data dictionary Extended data dictionary 

<<Union>>LE_Al
gorithmDe
scription

Class1Minformation describing 
the algorithm 
used to generate 
the data

algDescdescription

<<DataType>>CI
_Citation

Class1Minformation identifying 
the algorithm and 
version or date

algIdidentifier

Aggregated Class 
(LE_Proce
ssStep)

Use maximum occurrence 
from referencing 

object

Usedetails of the 
methodology by 
which geographic 
information was 
derived from the 
instrument 
readings

AlgorithmLE_Algorithm

DomainData TypeMax OccurrenceObligationDefinitionShort NameName



ISO 19115-2ISO 19115

Schedule
ISO 19115--22

ScheduleSchedule

•• Working Draft:Working Draft: 20032003--0909
•• Working Draft2:Working Draft2: 20042004--0909
•• Committee Draft:Committee Draft: 20052005--0303
•• Draft International Standard:Draft International Standard: 20052005--0909
•• Final DIS:Final DIS: 20062006--0505
•• IS:IS: 20062006--0808



• Essential for all aspects of 
spatial data handling
– Locate
– Evaluate
– Extract
– Employ

• Metadata in the ISO 19115 
standard
– Semantic interoperability
– Provides a common 

understanding
– Expanded networks
– Global Interoperability

• ISO TC 211 is taking the 
next steps
– Expanding for imagery
– Implementation specification

– Technical interoperability

• Many flavors of 
interoperability

• Standards – a key factor 
enabling interoperability
– Agreement between provider 

and user
– Wide acceptance of products 

and services – quality of life
– Consensus technical 

solutions
– ISO TC 211 – establishing the 

building blocks - implemented 
by industry

• Metadata – another key 
factor enabling 
interoperability
– Data about data
– The right data for the right 

purpose

Summary
Interoperability, Standards, & Metadata

SummarySummary
Interoperability, Standards, & MetadataInteroperability, Standards, & Metadata



Thank youThank youThank you

ddanko@esri.comddanko@esri.com
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