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HY Conceptual Models and Implementations

“Conceptual models are useful, but | need XML implementations to get going.”

Model Delay Schema
19115 | 19139
2003-05 3.3 Years 2006-08

5.8 Years

19115-2 19139-2
2009-02 3.6 Years > 2012-10
19115-1 19115-3
2014-04 1.9 Years *2015-05

~50% Decrease

19157 . | 19157-2
2013-04 ' 2

19130 5 E
2012-12 ' 2

Now creating XML schemas directly from UML models using software developed in OGC
Testbed (ShapeChange). This capability is also being added directly into the tool by the

vendor (Sparx Systems).
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|'u: ldentifying Metadata Records

“I need to unambiguously identify metadata records in multiple repositories”

ISO 19115 identified metadata records using a single character string that often
times had to be overloaded to include the information required for unambiguous
identification.

nice opagque identifier, but who

05f314b8-bffe-cb8d-418e-744613aa4f01 » owns the metadata record or the
identifier?

ISO 19115-1 brings the advantages of the MD_Identifier (+codeSpace) to the
identification of the metadata record itself.

<mcc:code>
<gco:CharacterString>05f314b8-bffe-ch8d-418e-744613aa4f01</gco:CharacterString>
</mcc:code>
<mcc:codeSpace>
<gco:CharacterString>nz.govt.geodata</gco:CharacterString>
</mcc:codeSpace>
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I'u: Tracking the Metadata Life Cycle

“I need to track when changes in my metadata happen”

ISO 19115 includes a dateStamp with the creation time for the metadata. Many other
kinds of times are also important in the life-cycle of metadata.

ISO 19115-1 includes any number of Cl_Date objects for the metadata which allows
tracking of the metadata throughout its life-cycle. 19115-1 includes many more
dateTypes than 19115.

<mdb:datelnfo>
<cit:Cl_Date> <<CodelList>>
<cit:date> Cl_DateTypeCode
<gco:DateTime>2111-11-11T11:11:11</gco:DateTime> - -
</cit:date> 19115 | +creation +inForce
<cit:dateType> included 3 | *+ publication + adopted
<cit:Cl_DateTypeCode dateTypes | * revision + deprecated
codelList="codeListLocation#Cl_DateTypeCode" + expiry + superseded
codelistValue="lastUpdate">lastUpdate 19115-1 + lastUpdate + validityBegins
</Cit:dateTil/:g;CI—DatETypeCOde> adds 13 | + lastRevision  + validityExpires
</cit:Cl_Date> new | +nextUpdate +released
</mdb:datelnfo> dateTypes + unavailable + distribution
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I-D: ldentifiers from Multiple Sources

“My metadata includes identifiers from different sources and namespaces”

19115 identifiers <<DataType>>
include a code and MD_Identifier
acitationtothe = authority [0..1] : CI_Citation 19115-1 adds
authority of the {_+ code : CharacterString a hamespace
code. Including a + codespace: CharacterString [0..1] ~ | (codespace),
namespace for the + version : CharacterString [0..1] } a version, and
identifier is not + description : CharacterString [O..1]__ a description.

straightforward.

ISO 19115-1 added three important new elements to the MD_Identifier:

1. codespace provides a namespace for the identifier authority

2. version provides a mechanism for including a versioning identifiers

3. description provides a free-text field that can help users understand the identifier.
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I-D: Connecting Other Documentation

“I have many existing documentation resources that can help users”

dataset / source
application resource keyword
schema thesaurus
algorithm & ontology feature
standard catalog evaluation
specification procedure
XML
format Metadata feature
specification catalog
constraints additional metadata source
reference documentation & service metadata
standard
process software alternate associated
reference & reference metadata resource
documentation name/metadata
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|'u: Stand Alone Quality Reports

“There are papers and web pages that describe the quality of my data.”

Papers and reports that describe data quality are StandAloneReports.
Metadata can include brief descriptions of the results (abstracts) and
references to any number of these (citations).

Abstract: The fire training-set may also have been biased
against savanna and savanna woodland fires since their
detection is more difficult than in humid, forest environments
with cool background temperatures [Malingreau, 1990]. There
may, therefore, be an under-sampling of fires in these warmer
background environments.

Citation: Malingreau J.P, 1990, The contribution
of remote sensing to the global monitoring of

DQ_StandaloneQualityReportinformation fires in tropical and subtropical ecosystems. In:
+ reportReference: C1_Citation Fire in Tropical Biota, (J.G. Goldammer , editor),
+abstract : CharacterString Springer Verlag , Berlin: 337-370.
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I-u: Textual Quality Descriptions

“My metadata includes textual descriptions of quality.”

<Quality>

QA performed by CDIAC One of the roles of the Carbon Dioxide
Information Analysis Center (CDIAC) is quality assurance (QA) of data.
The QA process is an important component of the value-added

concept of assuring accurate, usable information for researchers, <<Abstract>>
tr\n'\luhn Aatn racaivind by COIAC nvn vavalirin canditian far immeandintn DQ Result

d <Quality>
Note that Data File 12, Report #2, TASK 2 (Auclair et al., 1994a) is a Quality
— Assurance and Quality Control chapter for the areas of Canada, Alaska,

+ dateTime [0..1] : DateTime
+ resultScope [0..1] : DQ_Scope

United States (48 states), with range estimates of validation and error, a
listing of discussions with experts in the field and a review of the draft of
data files.
</Quality> y
DQ_QuantitativeResult
+ valueType [0..1] : RecordType
+ valueUnit : UnitOfMeasure
ISO 19157 adds a resultScope that allows +value [1..*] : Record
multiple scopes in a single DQ_DataQuality
object and includes a new kind of report DQ_DescriptiveResult
(DQ_DescriptiveResult) that includes a simple + statement : CharacterString
text description of the result of the quality
test.
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I-!]: Data Usage

“Users increase our understanding of data quality. We need to keep them in

the loop.”

MODIS Atmosphere: Validation: Data Issues (Known Problems)

MODIS Atmosphere & 9

FORUM  REFERENCE

A HOME PRODUCTS IMAGES DATA ISSUES NEWS STAFF TOOLS HELP

PRCFILE CLD. MASK JOINT

DAILY EIGHT DAY MONTHLY (Level3 Products) | ALBEDO NDVI

{Level-2 Products)

ECOSYSTEM

{Level-3 Ancillary]

Known Problems

”ll: -.;in %I

KNOWN PROBLEMS
Collection 006

Collection 6.

Listed below are known problems associated with each MODIS Atmosphere data product in

« Water Vapor Product (05_L2): Near-Infrared (NIR) Water Vapor

Do not use the Water Vapor Near IR Product in Collection 006 (COOB) There \s a problem with
2

Doili Cicbe

the source WVNIR data in 05_L2 HDF files, which then propagat,
Day, and Monthly. There are no plans currently in place to fix th
should use Collection 051 (C051) Water Vapor Near Infrared Dal

MD_Usage

« Cloud Product (06_L2): Cloud Optical Thickness 16 & 37

Platform: Aqua
Product Generation Executive (PGE): PGED6 v6.0.72
Archive Production Time Period: 7/2002-12/2012

The intended maximum reported value for a successful

(CQOT) retrieval was increased from 100 in Collection 5 t
However the new C6 COT datasets Cloud_Optical_Thick
Cloud_0Optical_Thickness_37 were inadvertently not limi
small number of very bright clouds (typically at low sun
datasets can exceed 150 or become negative due to an
value of 327.67). Users are advised that if they encount]
datasets that is either greater than 150, or less than ze
they should set the value to 150.

View the 06 |2 HISTORY page for details on correction.

+ specificUsage : CharacterString

+ usageDateTime [0..1] : DateTime

+ userDeterminedLimitations [0..1] : CharacterString
+ userContactinfo [1..*] : CI_ResponsibleParty

+ response [0..*] : CharacterString

+ additionalDocumentation [0..*] : Cl_Citation

+ identifiedIssues [0..1] : Cl_Citation
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I'u: Connecting to Resources on the Web

“I have many existing web resources that can help users”

The 1ISO 19115 CI_Citation worked well for citing books, journal articles, and other
physical resources.

ISO 19115-1 added two important new elements to the Cl_Citation:

1. onlineResource provides a web address for the cited resource
2. graphic provides a graphic that can be used for display of the cited resource.

@

@
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I-u: Individuals, Organizations, and Roles

“I need consistent information about people and organizations.”

The I1ISO 19115 CI_ResponsibleParty object included a codelist for roles that people
and organizations played. This made it difficult to reuse information in multiple

records.

ISO 19115-1 separated the role codelist so that people and organizations can be

re-used.

<<DataType>>
Cl_ResponsibleParty

+ individualName [0..1] : CharacterString

+ organisationName [0..1] : CharacterString
+ positionName [0..1] : CharacterString

+ role : Cl_RoleCode

Cl_Responsibility

+role : ClI_RoleCode
+ extent [0..*] : EX Extent

?+ party 1..*

<abstract>
Cl_Party

+ name [0..1] : CharacterString
+ contactinfo [0..*] : CI_Contact

4 ]

Cl_Individual

+ positionName [0..1] : CharacterString

+ individual
0..*

Cl_Organisation

+logo [0..*] : MD_BrowseGraphic
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|-u: Individuals, Organizations, and Roles

“I have people and organizations in many roles.”

19115 included
11 standard
Cl_RoleCodes

<<Codelist>>

Cl_RoleCode
+ resourceProvider + sponsor
+ custodian + coAuthor
+ owner + collaborator
+ user + editor
+ distributor + mediator
+ originator + rightsHolder

+ pointOfContact

+ principallnvestigator
+ processor

+ publisher

+ author

+ contributor
+ funder
+ stakeholder

19115-1 adds
9 new
Cl_RoleCodes
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I-D: Using Common Open Source Licensing

“l use a Creative Commons License for my data”

ISO 19115 included limited descriptions of constraints related to the data

(useLimitations) or imposed by organizations (legal and security constraints). This made
it difficult to describe commonly used open source licenses.

The Marine Community Profile extended 19115 to include Creative Commons License.

ISO 19115-1 included the necessary elements.

MD_Commons MD_Constraints
+ useLimitation [0..*] : CharacterString + useLimitation [0..*] : CharacterString
+ jurisdictionLink : URL + constraintApplicationScope [0..1]: MD_Scope
+ licenseLink : URL + graphic [0..*] : MD_BrowseGraphic
+imagelink : URL + reference [0..*] : Cl_Citation
+ licenseName : CharacterString + MD_Releasability [0..1] : MD_Releasability
+ attributionConstraints : CharacterString + responsibleParty [ 0..*] : CI_Responsibility
jurisdictionLink : URL --------- > responsibleParty
licenselLink : URL ----- --------> reference
imagelLink : URL -------- memmm - > graphic
licenseName : CharacterString ------- ---------> reference
attributionConstraints : CharacterString ----------------- > reference
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I-D: Schema Repository

“How do | become familiar with and help test the new implementations?”

The XML schemas and other resources e _———— FISR——
and RDF/OWL implementations are
available at:

1ISO-TC211 / XML @unwatch~ 8  kStar 2  YFork 2

XML schema, transforms, schematron rules, and examples for ISO TC211 Metadata Standards — Edit
<> Code

https://github.com/ISO-TC211 i | P

P branch: master | XML/ +

Merge pull request #5 from smrazgs/patch-4

Il Pull Requests [

EE Wiki
I tednabermann zuthored an hour ago latest commit 3a18936f7 [
i 1S0O19110 New namespace description files 5 days ago 4~ Pulse
i 1S019111 New namespace description files 5 days ago
fah Graphs
i 1S019115-3 Merge pull request #5 from smrazgs/palch-4 an hour ago
B 15019135 New namespace description files 5 days ago 3 Settings
i 1S019157-2 Corrected relaive paths to ISO directories 21 hours ago
M MaintenanceTools Correcting schema paths 6 days ago - B
B resources Spelling errors, namespace lookups 20 hours ago You can clona with HTTPS, SSH,
or Subversion. @
2 README.md Update README.md 6 days ago

(& Clone in Desktop

README.md <> Download ZIP

XML

XML schema, transforms, schematron rules, and examples for ISO TC211 Metadata Standards

This repository contains draft XML schema and related documents for the ISO TC211 metadata (ISO
19115-1) and data quality (ISO 19157). These are not final schemas for these standards but may be
suitable for initial testing and familiarization. They are provided here to support those kinds of use
cases without any expectation for persistence.

Note: the directory structure here was changed (Aug. 2014) in order to be consistent with the
proposed ISO TC211 structure by adding working version date directories into the directory structure.
For exxample, the cat/1.0 directory now includes two working version directories: 2013-06-24 and
2014-07-11 which have two different versions of the cat schema documents.




I-D: GeoNetwork Testing

“l use GeoNetwork to manage metadata. How can | try 19115-1?”

schema-plugins/iso19115-3 at master - geonetwork/schema-plugins

GeoNetwork 19115-3 resources e e
are available at:
https://github.com/geonetwork/sc

@ recnavermann +- % B

geonetwork / schema-plugins @watch> 11 Jestar 2 YFork 17

Poranch: master | schema-plugins / iso19115-3 / + ®

<
h e m a - Merge remote-tracking branch ‘origin/master’

. . [ xprunay &t latest commit bel47bébbb [ @
plugins/tree/master/iso19115- "

. - B convert Schema update 6 hours ago

3#is0-19115-3-schema-plugin
8 oc Schema update 6 hours ago bl
B present Schema update € hours ago fli

process Schema update 6 hours ago

B schema Schema update 6 hours ago

B schematron
B templates
N test

[E) README.md

15019115-3 / Add first implementation. See README.md for details.

Schema update
Schema update.

Add metadata linkage in update-fixed-info.

3 months ago
6 hours ago
6 hours ago

2 months ago

B TODO.md Schema update. 6 hours ago
[E extract-date-modified.xs! Schema update 8 hours ago
B extract-gml.xs| Schema update 6 hours ago
B extract-relations.xsl Merge remote-tracking branch 'origin/master’ € hours ago
B extract-thumbnails.xsl Schema update 6 hours ago
B extract-uuid.xsl Schema update. 6 hours ago
B index-fields xs! Schema update. 6 hours ago
B index-sublemplate-fields.xsl Schema update 6 hours ago
B language-index-fields.xsl Schema update 6 hours ago
[E oasis-catalog.xml Schema update 6 hours ago

B schema-conversions.xml

18018115-3 / Add first implementation. See README.md for details

3 months ago

[E schema-identxml Schema update 6 hours ago
B schema-substitutes.xml 18019115-3 / Add first implementation. See README.md for details. 3 months ago
B schema-suggestions.xml 18019115-3 / Add first implementation. See README md for details. 3 months ago

www.hdfgroup.org




I-D: Metadata Migration

“Can | migrate my existing metadata to 19115-1?"

%3 Just_MI_MetadataPaths.xml [/Users/ted /Dropbox/19115-1/XML/TestCases/Paths/19115-2/xml/Just_MI_MetadataPaths.xml] - <oXygen/> XML Editor 7

De@dE A Qi e = = . e
XPath 2.0 ~ [nationinfo/gmi:MI_Georectified/gmd:cellGeometry v | &, @ - &/ ® &’, @ @ . -Sf' =3 @ ' Kv YK Vv

2 19115t019115-1.xs| X [@Just-Mi-MetadataPaths.xml—% | ® CD_PixelinCellxml X | ® MD_MetadataPaths.xre 4 b B [ just-Mi-MetadataPaths.xmi-—x | 4pE

1 <7xml version="1.8" EnCDdlng=”UTF 8" 7> ] 1 <7xml version="1.8" encoding="UTF-8"7> ]
2 = <gmi:MI_Metadata xmlns:xsi="http://www.w3. Drg/ZBﬂl/KMLS(hEmu instance" hemalL o 2 = <mdb:MD_Metadata xmlns:xsi="http://www.w3.0rg/28@1/XMLSchema-instance"

3 xmlns:gmd="http://ww.1sotcZ11.0rg/2005/gmd" xmlns: qco "http://ww.isotcZ1l.org/2e 3 schemalocation="http://www.isotc211.org/hamespace/mdb/1.8/2014-07-11 ../../../ ../ ../ ..M

4 xmlns:gml="http://www.opengis.net/gml/3.2" xmlns:gmi="http://ww.isotcZll.org/2005. 4 xmns:'n L="http://ww.isotc2ll.org/namespace/mrl/1.0/2014-07-11" xmlns:mcc="http:/ww.isot«
5— <gmd:fileIdentifiers 5 xmlns:mpc="http://wwv.isotcZll.org/namespace/mpc/1.0/2014-07-11" xmlns:srv="http://ww.isot =
6 «gco: CharacterString>fileldentifierNamespace: fileldentifier</gco:CharacterString: 6 xmlns:mrs="http://wwv.1sotcZ11. org/namespace/mrs/1.0/2014-87-11" xmlns:mco="http://ww.isot«

7 </gmd:fileldentifier> 7 xmlns:cit="http://wwv.1sotcZ1l.org/namespace/cit/1.0/2014-07-11" xmlns:mas="http://ww.isotc
8  <gmd:language> 8 xmlns:msr="http://ww.1sotcZ11l.org/namespace/msr/1.0/2014-07-11" xmlns:mdb="http://ww.isot =
9 <gco: CharacterString>/*/gmd: language/gco: CharacterString</gco:CharacterString> 9 xmlns:gex="http://wwy.isotc2ll.org/namespace/gex/1.0/2014-07-11" xmlns:gcx="http://ww.1isot¢

10 </gmd: language> 0 xmlns:mdg="http://wwv.isotcZll.org/namespace/mdq/1.0/2014-07-11" xmlns:mmi="http:/ ww.1isotc
11+~  <gmd:characterSet> xmlns :mds="http://ww.1isotc21l. org/namespace/mds/1.0/2014-07-11" xmlns:xlink="http://ww.w3 o
12 <gmd:MD_CharacterSetCode codel “http://www.1sotcZ11.0rg/2005/resources/Codeli: xmlns:mrd="http://ww.1sotcZ11.org/namespace/mrd/1.0/2014-07-11">

13 </gmd:characterset> <mdb:metadataldentifiers

14 <gmd:contact gco:nilReason="inapplicable"/> = <mecc:MD_Identifier>

15 =  <gmd:dateStamp> <mcc: code>

16 <gco:DateTime>2011-11-11T81:01:01</gco: DateTime> <gco:CharacterString>fileldentifier</gco:CharacterString>

17 </gnd: dateStamp>

18+ <gmd:spatialRepresentationInfo>

19— <gmi:MI_Georectified id-"seriesSpatialRepr ntati co:CharacterString>fileIdentifierNamespace</gco: CharacterString>

20 <gmd :number0fDimensions :inilReason="inapplicabl ' />

21 zamd: cellGeometry, oco:nilRec “inapplicable” />

22 <gmd: transformationParameterAvailability goo:ni ke

2 <gmd: checkPointAvailability gco:nilReason="inappli meF:i a ﬁ gfo r mzz i

28 <gnd: cornerPoints> 24 =

25 = <gml:Point xmlns:gml="http://wwy.opengis.net/gml| d="cornerPoint-up| 25 = <lan: language>

% <gml:pos>11.11 22.22</gml:pos> <lan:Language! sdel ist="codelistLocation#languageCode” codelistValue="/*/gmd
27 </gnl:Point> </lan: language>

28 </gmd: cornerPoints> Va I a e Q r <lan: characterEncogfg=

29w <gnd:pointInPixel> <lan:Mp_Charqgf€rsetCode codel codeListLocation#MD_CharactersetCode” codel

rientationCode> 30 </lan: charact:

<amd:MD_PixelOrientationCodescentre</gnd:MD_Pixe

31 </gmd:pointInPixel> </lan:PT_Locals

3w <gmi : checkPoint> Te St I n 32 </mdb : defaul tLo

EERC <gmi :MI_GCP> 33 «mdb: contact ¢ Reason="inapplicable"/>

34 <gmi:geographicCoordinates> 34 <mdb: dateln

35 <gml:pos>2Z.22 33.33</gml:pos> 35 = <cit:C

36 </gmi : geographicCoordinatess 36— s dates

37 </gmi :MI_GCP> 37 <gco:DateTime>2011-11-11T01:01:01</gco: DateTime>

38 </gmi:checkPoint> 38 </cit:date>

39 </gmi:MI_Georectified> 39— <cit:dateType>

40 </gmd:spatialRepresentationInfo> 40 <cit:CI_DateTypeCode codelist-"codeListLocation#CI_DateTypeCode" Value="¢ mm

41p  <gmd:spatialRepresentationInfos [21 lines] </cit:dateTypes

63 <gmd:identificationInfo gco:r "inapplicable"/> </cit:(I_Date>

64—  <gmd:contentInfo> </mdb : dateInfox>

65 = <gmi:MI_CoverageDescription> <mdb: spatialRepresentationInfo>

66 = <gmd:attributeDescription> 45 = <msr:MI_Georectified id-"seriesSpatialRepresentation”s

67 <gco:RecordType xmlns:xlink="http://www. w3 org/1393/xlink" href="http: 46 <msr:number0fDimensions gco v d on="inapplicable"/>

68 </gmd:attributeDescription> a7 «msr:cellGeometry gco:nilReason="inapplicable"/>

69+ <gmd: contentTypes> 48 <msr:transformationParameterAvailability gco:nilReoson="inapplicable"/>

70 <gmd :MD_CoverageContentTypeCode codel http://www.isotc21l.org/2085/resoul 49 <msr: checkPointAvailability gco:nilReas inapplicable”/>

71 </gmd: contentType> 50 <amsr:cornerPoints> [4 Lines]

72 <gmd : dimension> 55— <msr:pointInPixel>

FER <gmi :MI_Band> 56 «msr:MD_PixelOrientationCode>centre</msr:MD_PixelOrientationCode>

74 <gmd: sequenceldentifier> X 57 </msr:pointInPixel> x
=

=
@= (1) @ E [Xerces] cvc-enumeration-valid: Value 'centre’ is not facet-valid with respect to enumeration '[¢ @= [ @ E [Xerces] cvc-complex-type.2.4.a: Invalid content was found starting with element '{"http://www.isotc21

Crid Author Grid Authar

@ Find: (Q.gco Next | Previous | All # Incremental [ ] Case sensitive | Gy [

fUsers/.../XML/TestCases /Paths / 19115-2/xmlJust_MI_MetadataPaths.x... U+000A 21:55

https://github.com/ISO-TC211/XML/blob/master/resources/transforms/19115t019115-1.xsl

16 www.hdfgroup.org




- a

-

%

.-'
max

www.hdfgroup.org



H - Keyword Types

“I use many shared vocabularies for consistency across collections.”

<<Codelist>>
MD_KeywordTypeCode
19115 keyword types —
are limited to + discipline + platform N
traditional types + place + process
. + stratum + project
supported in CSDGM + temporal + service 19115-1 adds ten
+ theme + product keyword types
+ dataCentre + subTopicCategory
+ featureType + taxon
+ instrument VvV

Keywords are the largest single component of many metadata collections, regardless of
the dialect. Using common types to classify these keywords is critical for consistent
discovery, particularly using faceted searches. Shared vocabularies that include these
new types are important contributor to consistent, interoperable metadata. The
keyword types in italics are supported by NASA Global Change Master Directory
(GCMD) and used in many existing metadata collections.
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Y Connecting to Collections

“My datasets are parts of larger collections”

MD_Metadata MD_Metadata

+ parentldentifier [0..1] : CharacterString + parentMetadata [0..1] : Cl_Citation

The concept of parent/child relationships between metadata for collections and for

items in collections has been supported in many metadata dialects. ISO 19115 included
a CharacterString as a parentldentifier.

ISO 19115-1 brings the advantages of a complete Cl_Citation for specification of the
parent metadata. That Cl_Citation includes any number of MD_Identifiers that provide
unambiguoius identification of the parent metadata.
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Fu: Product Specific Attributes

“My products need specific metadata that are not included in the general model”

MD_RangeDimension MD_RangeDimension
+ sequenceldentifier [0..1] : MemberName + sequenceldentifier [0..1] : MemberName
+ descriptor [0..1] : CharacterString + description [0..1] : CharacterString
+ name [0..*] : MD_ldentifier

1 5

MD_Band MD_SampleDimension
N mf';\xVaIue [0..1] : Real + maxValue [0..1] : Real + numberOfValues [0..1] : Integer
N m|.nVaIue [0..1] : Real + minValue [0..1] : Real + standardDeviation [0..1] : Real
+units [0..1] : UomLength +units [0..1] : UnitOfMeasure  + otherPropertyType [0..1] : RecordType
N pfeakResponse [0..1] : Real + scaleFactor [0..1] : Real + otherProperty [0..1] : Record
+ bitsperValue [0..1] : Integer + offset [0..1] : Real + bitsPerValue [0..1] Integer

+ toneGradation [0..1] : Integer
+ scaleFactor [0..1] : Real
+ offset [0..1] : Real

+ meanValue [0..1] : Real

The ISO 19115 MD_Band object included a fixed set of image-specific properties.

ISO 19115-1 introduces the MD_SampleDimension which includes the capability to add
product specific attributes using standard ISO objects.
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I'u: ISO Metadata Standards

“I am confused by all of these numbers!”

Conceptual Models (UML)

19115 19115-2 19110 19115-1| |19115-2 19110
Metadata Imagery Features Metadata Imagery Features
/4 /4 /4 /4 /4 /4
19119 19157
. Data
Services Quality
7 .
_ Then | Now
Implementations (XML)
19139 19139-2 19115-3| |19157-2
Data
Metadata Imagery Metadata Quality
XML
XML 7 XML 7 XML 7 7

21 www.hdfgroup.org




I'u: Organizing Parameters

“My datasets include measured parameters, reference and quality information”

The ISO 19115 allowed only one type of information in each contentinfo section.

ISO 19115-1 adds the capability to group similar coverages and introduces more
coverage types.

MD_CoverageDescription <<Codelist>>
MD_CoverageContentTypeCode

+ attributeDescription : RecordType

+ processinglLevelCode [0..1] : MD_Identifier +image + auxilliaryData
+ thematicClassification + qualitylnformation
. + physicalMeasurement + modelResult
?+attr|buteGroup 0..* phy . .
+ referencelnformation + coordinate

MD_AttributeGroup

+ contentType [1..*] : MD_CoverageContentTypeCode

MD_Content Information

?+ attribute 0..*
MD_RangeDimension PM Rl QI
j 4

+ sequenceldentifier [0..1] : MemberName
+ description [0..1] : CharacterString
+ name [0..*] : MD_Identifier
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I'u: Multiple Parameter Names

“My group uses local parameter names but we need standard names to share”

The ISO 19115 sequenceldentifier only allowed one local name for parameters

ISO 19115-1 adds the capability to add multiple names for parameters and to
identify the sources for those names.

MD_CoverageDescription <<DataType>>
+ attributeDescription : RecordType MD_ldentifier
+ processinglLevelCode [0..1] : MD_Identifier + authority [0..1] : Cl_Citation
+ code : CharacterString
?+attributeGroup 0.* + code.space: Characterstrlng [0..1]
+ version : CharacterString [0..1]
MD_AttributeGroup + description : CharacterString [0..1]

+ contentType [1..*] : MD_CoverageContentTypeCode

? + attribute 0..*

. ) cf:air_temperature
MD_RangeDimension

+ sequenceldentifier [0..1] : MemberName Alemp
+ description [0..1] : CharacterString gemd: Science Keywords >
+ name [0..*] : MD_Identifier ATMOSPHERE > ATMOSPHERIC

/4 TEMPERATURE
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I-u: Describe Coverage Processing Levels

“My data have multiple bands and processing levels”

MD_CoverageDescription

+ attributeDescription : RecordType
+ contentType : MD_CoverageContentTypeCode

A

?+ dimension 0..*

MD_RangeDimension

+ sequenceldentifier [0..1] : MemberName
+ descriptor [0..1] : CharacterString

1

MD_Band

MD_ImageDescription

+ processinglLevelCode [0..1] : MD_ldentifer

MD_CoverageDescription

+ attributeDescription : RecordType
+ processinglLevelCode [0..1] : MD_Identifier

ISO 19115 includes a processinglLevelCode as
part of the MD_ImageDescription object. This
means that coverages that use
MD_RangeDimension (or MD_Band) objects
can not use the processinginformation codes.

ISO 19115-1 moves the processinglLevelCode
into the MD_CoverageDescription object
allowing it to be used for either type of
coverage.
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I-u: Describe Higher Level Products

“My data are higher level products that need summary statistics”

MD_RangeDimension MD_RangeDimension
+ sequenceldentifier [0..1] : MemberName + sequenceldentifier [0..1] : MemberName
+ descriptor [0..1] : CharacterString + description [0..1] : CharacterString
+ name [0..*] : MD_ldentifier

1 :

MD_Band MD_SampleDimension
: 2?:\\//;'5: [[8"11]] A RR:;II + maxValue [0..1] : Real + numberOfValues [0..1] : Integer
+ units [0..1] -”Uor'nLength + minValue [0..1] : Real + standardDeviation [0..1] : Real
N peakRe;por;se [0.1] : Real +units [0..1] : UnitOfMeasure  + otherPropertyType [0..1] : RecordType
+ bitsPerValue [0 1] _ Ihteger + scaleFactor [0..1] : Real + otherProperty [0..1] : Record
o + offset [0..1] : Real + bitsPerValue [0..1] Integer

+ toneGradation [0..1] : Integer
+ scaleFactor [0..1] : Real
+ offset [0..1] : Real %

+ meanValue [0..1] : Real

MD_Band

The ISO 19115 MD_Band object is designed to describe low-level (Level 1) data as
collected from an instrument.

ISO 19115-1 introduces the MD_SampleDimension which includes many general
summary statistics for each band. MD_Band still exists as a specialized case.
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Fu: Provide Product Units

“Users need to know the units of my products so that they can use them correctly”

MD_RangeDimension MD_RangeDimension
+ sequenceldentifier [0..1] : MemberName + sequenceldentifier [0..1] : MemberName
+ descriptor [0..1] : CharacterString + description [0..1] : CharacterString
+ name [0..*] : MD_ldentifier

1 3

MD_Band MD_SampleDimension
: mf:\\lljlluu: [[(c))ull]] A :j:ll + maxValue [0..1] : Real + numberOfValues [0..1] : Integer
+ units [0..1] '”Uo'mLength + minValue [0..1] : Real + standardDeviation [0..1] : Real
N peakRes:;)on.se [0.1] : Real +units [0..1] : UnitOfMeasure  + otherPropertyType [0..1] : RecordType
+ bitsPerValue [0 1] _ Iﬁteger + scaleFactor [0..1] : Real + otherProperty [0..1] : Record
S + offset [0..1] : Real + bitsPerValue [0..1] Integer

+ toneGradation [0..1] : Integer
+ scaleFactor [0..1] : Real
+ offset [0..1] : Real

+ meanValue [0..1] : Real

The I1ISO 19115 MD_Band units are defined as the units used to define the minimum and
maximum wavelength for the band. They are units of length. They were not related to
the data.

ISO 19115-1 MD_SampleDimension units is defined as the units of the data in the
coverage. They can be any unit of measure. They are related to the data.
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I'u: Modular Data Quality Information

“My data quality information exists in databases or web services.”

Major elements of the 19157 conceptual model are separate components that can be

independently connected to the metadata and reused in multiple records.
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~ N~

]
~ >

Methods

-

Results
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I'u: Standard Data Quality Measures

“We use standard quality measures for all products.”

<<Abstract>>
DQ_Element

+ measure [0..*] : DQ_MeasureReference

M ea S U reS + evaluationMethod [0..1] : DQ_EvaluationMethod

+ result [0..1] : DQ_Result

QAPercentMissingData + measure 0.1
QAPercentOutOfBoundsData
QAPercentInterpolatedData
QAPercentCloudCover

DQ_MeasureReference

+ measureldentification [0..1] : MD_Identifier
+ nameOfMeasure [0..*] : CharacterString
+ measureDescription [0..1] : CharacterString

if measureldentification is not provided,
then nameOfMeasure shall be provided

Data quality measures that are the same across many products can be referenced from
a measure database using a name or identifier.
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|'u: Data Quality Measures

“We use classes of quality measures that need implementation details for

. . ,’
specific products.
<<Abstract>>
DQ_Element
+ measure [0..*] : DQ_MeasureReference
+ evaluationMethod [0..1] : DQ_EvaluationMethod
+ result [0..1] : DQ_Result
+ measure 0..1
Measures

AutomaticQualityFlag

OperationalQualityFlag DQ_MeasureReference
ScienceQualityFlag

+ measureldentification [0..1] : MD_ldentifier
+ nameOfMeasure [0..*] : CharacterString
—>| + measureDescription [0..1] : CharacterString

y

AutomaticQualityFlagExplanation

OperationalQualityFlagExplanation
ScienceQualityFlagExplanation if measureldentification is not provided,
then nameOfMeasure shall be provided

ISO 19157 data quality measure references identify measures in several ways and
provides a brief description of the measure.
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