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Overview

% Systematic review undertaken by Curtin on ARD standards
and reproducible workflows

% |dentification of relevant standards

% Example of constructing a metadata profiles as a
combination of existing ISO standards
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Systematic review on ARD

** Part of ongoing PhD project: ‘A
Framework for Computational
Reproducibility in Environmental Science
with Support for Machine Learning
Applications’

s ARD production serves as a case-study

* ARD definition is part of the system
requirements analysis

** Full paper currently under review

CEOS WGCV-56, 20-24 April 2026

ance
Framework Details
Layer Extremely | Strongly Highly Related
related related related
Definition of ARD . ( : ) ( : ) ( i )
Data Layer
® | ® o ®
The application requirements for ARD . @ @ @
Methods can be used to produce ARD . @ @ @
Workflow
Layer
Record ARD processing metadata automatically . @ @ @
Produce provenance information automatically . @ @
Libraries/functions/AP|s/specifications . @ @
Architect
Layer The components of an ARD production .
environment
The requirements for a user-interaction layer .
User
interaction The appropriate data organisation . @ @ @
Layer
The requirements of the application interface . @ @ @
Totally (310 records) . @
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Some of the findings

** Inconsistent Terminology: X2 Sensor-Specific Differences:
= Varying definitions of "ARD” = Spatial/spectral resolution
= Confusion about over "Level 2" mismatch.
* Inconsistent use among users, * Incomplete auxiliary data.
producers, and agencies. = Different acquisition angles and
** Metadata Interoperability Issues: timing.
* Incompatible formats across ** Diverse Processing Methodologies:
platforms. -

Varied atmospheric correction
= Standard compliance is limited. methods.

= Limited transparency in pipelines.

= Difficult to ensure reproducibility.
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Relevant standards orgs

** 1SO with IS/TS/TR:
* |nternational Standard: consensus has been reached on a topic

= Technical Specification: work still under technical development, or where it is
believed that there will be a future, but not immediate, possibility of agreement

on IS
= Technical Report: non-normative document

** OGC with IS/CS
= Member-developed standards

= Community specification

% ISO/TC211 & OGC have Class A liaison

CEOS WGCV-56, 20-24 April 2026 Slide 5



|ISO/OGC activity on ARD

% ISO/PWI 19176-1 — current status:

Current status — stage O (preliminary work item), content
unchanged since Nov'24.

= Developed at ISO/TC211 with OGC contributes experts;
= Objective reuse other ISO 191000 standards

% No current OGC activity since March 2024
% Might related to cancel/re-start of ISO 19176-1 in Nov'24

CEOS WGCV-56, 20-24 April 2026
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Relevant ISO standards: ISO 19115 CE& S

2 |1SO 19115-1:2014 on Metadata Fundamentals:
= under revision (IS out Nov'27)

< 1SO 19115-2:2019:

= extension of -1 with ISO 19157 as normative reference
= contains acquisition & processing related metadata (still current)
= Very much relevant to ARD production
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S

== Curtin University

% Define the ISO 19100 series compliant FAIR ARD metadata
profile
% ISO 19100 compliant - why:

= Rich collection for about every facet of geoscientific information
= Conceptual basis of most OGC standards
= Comprehensive and yet extensible

~ S0 19115-1:2014 = 1SO 19115-2:2019 ~ 1S0 19157-1:2023 . ISO 19178-1:2025

e Geographic information — Metadata == Geographic information — Metadata - Geographic information — Data quality — Geographic information — Training data
I Part - Fundamentals Part 2: Extensions for acquisition Part 1: General requirements = markup language for artificial intelligence
and processing Part 1: Conceptual model
Published (Edition 1, 2014)

h v

Published (Edition 1, 2023)

This publication was last reviewed and confirmed in 2019. Therefore  Will replace SO 19157:2013
this version remains current. e Published (Edition2, 2019) | 8 o cWleeeeeROBBAE || Published (Edition 1,2025)
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S

= | Curtin University

Metadata Information::MD_Metadata

ID# Name / Role name Definition Data type Change from the ISO 19115
LI ProcessStep 119 statement general e:(planatlnn of the data Ch.aracter Optional -> Mandatory
producer’s knowledge about String
the lineage of a resource
+ processStep + description: CharacterString
1..* |y +resourceLineage + rationale: CharacterString [0..1]
. ) ) ) + stepDateTime: TM_Primitive [0..1]
Lineage information::LI_Lineage + processor: CI_Responsibility [0..* ] Table*...
- ssourcestep | +  reference: Cl_Citation [0.*] ID# | Name /Role hame Definition Data type Change from the ISO 19115
+ statement: CharacterString [0..1] + scope: M D_Scope [0..1]
+ scope: MD_Scope [0..1]
+ additionalDocumentation: CI_Citation [0..%] 0.~

Constraints
{"source” role is mandatory if LI_Lineage.statement anD e
“processStep” role are not documented} From IS0 19115.2:2019
{"processStep” role is mandatory if LI_Lineage.statement
and “source” role a re not documented}

LE_ProcessStep

7

+ processinginformation

+ output
1.*

==~ International

+  FileType: CharacterString [0..1 ] +  citation: C]_Citation
+ description: CharacterString

i
I
I
I
I
I
I
I
I
I
& +source LE_Processin | .
L. T LE S - g ! B &={e] Organization for
_Source | Ry -
LI_Source | Standardization
| dLevel: MD_Identifier [1] + identiier;: MD_Identifier :
rocessedLevel: entifier i
+ description: CharactersS tring [0..1] | P I - IResolution [1] + soﬂwareReferelnc.e: CI_Citation [0*] !
+  sourceSpatialResolution: MD_Resolution [1] \ e + gocedureDe?cn.ptlonl: Ch.aractezStrmg [0.1] !
+ sourceReferenceSys tem: M D_ReferenceSys tem [1] | + documentation: C1_Citation [0..* ] |
+  sourceCitation: CI_Citation [0..1] | + runTimeParameters : CharacterString [0..1 ] !
+ sourceMetadata: CI_Citation [0..*] : Unioms +report | 0.* :
. | ,
+ scope: MD_Scope [0..1] I LE_NominalResolution ? o~ |
Constraints | LE_ProcessStepReport +algorithm )y 1.. |
I
I : : -
{"description" is mandatory if " scope" is not documented} I +  scanningResalution: Distance ) : LE_Algorithm |
{"scope" is mandatory if " description" is not documented} | +  groundResolution: Distance Toorame C].lar'acterStr'mg . !
| + description: CharacterString [0..1 ] |
! I
| I
! !
I
I
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Relevant ISO standards: ISO 19115 CE& §

% SO 19115-4 on JSON encoding:

= contains subset of ISO 19115-1:2014 and full ISO 19157-1:2023 (TS out
Apr206)

% New ISO/TS 19115-5 on mapping to DCAT under development
(TS out on Feb'27)
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Relevant ISO standards: ISO 19157 CE& S

geographic data mmms Slanaione dualy
l Data quality scope defined by Data quality ] is reported in I
____________________ _I
|
: : Il____:%:;. Metadata 150 19115-1
: subdivides into : is expressed by
V V
l Result scope ‘ Data quality element | S Defl.nf-:-d as standard collection (incl.
positional accuracy, temporal and
‘ thematic quality and more)

is described by Data quality model is extensible!

‘ Data quality measure

Data quality evaluation ‘ Data quality result ‘ ‘ Metaquality ‘

|
|
: defined in
|
V

Data quality measure
register

ISO/FDIS 19157-3 —m0 Data quality measures register is also extensible!
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|ISO 19157-3 DQM register

Management &
Governance rules

Is?a?qdard Register
« 7|as pdf as searchable
&o® usual o at the web
ISO 19157-3 @ o
ey Data ’ OGC
e, .| Quality Rainbow f\
® | Measure { T,ZTI;?:E) s )
: 4 A |
register Accessible
C : at the web
ontent: measure

definitions as SKOS OGC is ISO 19157-3
vocab Registration Authority
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|ISO 19157-3 DQM Register

From Tables in PDF to

machine-actionable

measure descriptions

Nz

Consorti

um

seowais OGC RAINBOW - Hosted instance

Home Browse Search About
Home > catalogs > 150 19157-3 Data quality measures register definitions > collections * 15019157-3 quality measures items > FT28_1

FT28_1

m https://standards.isotc211.0rg/19157/-3/1/dqc/content/formulaType/FT28_1 & @

Concept

Formula Key 7

Language

[

For a number of points (N), tl
position of the point is meas!

1D positional uncertainty.

“gid”
"@typ

https://standards.isotc211.o01

"http://www.w3.org/2084/02/skos/core#Concept”
]

"https://standards.isotc21l.0rg/18157/-3/1/dqc/content/formulaType/FT28_1",

3
"http://www.opengis.net/def/metamodel/isodgm/formulakey™: [

Lang. Version (£ 1.0
9 g "@value": “"For a number of points (N), the measured positions are given as xmi , ymi and zmi

coordinates depending on the dimension in which the position of the point is measured. A corresponding

sequence (7 1 set of coordinates, xti , yti and zti , are considered to represent the true positions. Formula for 1D
8 Value type Integer - 2 2 q ositional uncertainty.”
: e =Xy ' ) p ¥,
9 Value sructure
E 2 2
10 Source reference 3D: €y =qfXp; =X v V) # (2 = 7)) has broader (7 MD28_1 & 1.
"http://www.opengis.net/def/metamodel/isodgm/formulalanguage":
1 Example <graphic>D13289EZ EPS</graphic> The mean positic e vizontal absolute or external posig# are then calculated P pene i Euoe :
Key = \ definition 7 &= | Xy - ¥ud] "@id": "https://standards.isotc21l.o0rg/19157/-3/1/dqc/content/formulaType/MathML™
a Vertices o
: - 1,
2 dentifier z e "http://vamw.opengis.net/def/metamodel/isodgm/formulalanguageVersion™: [

D.4 Positional accuracy

(eg allowingfor

QO‘ o et

lines). The
o . AN - '
aiterta points shall be reported quali
_ation result. 1,
D.4.1 Absolute or external accuracy "http://www.opengis.net/def/metamodel/isodgm/formulasequence™: [
This data qualig#fiEasure is different from the standard deviation.
D.4.1.1 General measures for positional uncertainties 7 Parameter / "@value": 1"
8 Value type Fesure
The data quality measures for positional uncertainty in general of the data quality ele- 0 Value structure / . !;tt y s 2008182/ 5kos/ shroader™s [
. : pt/ /v w3.org skos/coretthroader™:
ment absolute or external accuracy are provided in Tables D.29 to D.34. o Source reforonce /
11 Example / "@id": "https://standards.isotc211l.0rg/19157/-3/1/dqc/content/measurebescription/MD25_1"
Table D.29 — Mean value of positional uncertainties 12 Ldenti 28 ]
f
Line | Component Description Table D.30 — Bias of positions -‘nes "http://vww.w3.org/2004/02/skos/coretdefinition™: [
1 Name mean value of positionsl uncertainties (1D, 2D and 3D) h
= ¢ ) Line | Component Deseription F or mac "@value”: “"<math xmlns=\"http://www.w3.org/1998/Math/MathML\"><msub><mire</mi><mi>i</mi>
2 Allas - L Name bias of positions (15,20 and 30) </msub><mo>=</mo><mo> | </mo><mrow><msub><mi>x</mis><mrow><mi>m</mis<miri</mis></mrows</msub><mo>-</ma>
3 Element name absolute or external aceuracy ~ <msub><mi>x</mi><mrow><mi>t</mis><mi>i</miz</mrows</msub></mrows<ma>|</mo></math>"
2 Alias
+ Basic measure not applicable
// 3 Element name absolute or external accuracy L ——] 1s
5 Definition H . . .
7 4 Basicmeasure notapplicable L — http://vww.w3.org/2084/02/skos/core#inScheme™: [
6 Description mean value i
defined as the distance between a measured position and what is gg#ldered as the cormesponding s Vm‘m tof positi positional defined as the "@id": "https://standards.isotc211.org/19157/-3/1/dqc/content/qualityMeasure”
e position deviation between a measured position and what s considered as the corresponding true position
TPy Fa— 6 Description Foranumber of points (N), the i yiand 1,
! F LT i T ¥ on the dimension in i the poi ‘coordinates, "http://www.w3.org/2004/02/skos/coretpreflLabel”: [
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15019157-3 quality measure:

"gvalue™: "1.8"

"@value”: "FT28_1"
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% OGC Testbed21 DQ4IPT stream:

FedEO Clearinghouse ~

PT—

PR1_OPER_HRC_HRC_1P_20160204T060957_N37-039_E141-001_0001 B cotecton [ 2. Up | [ i Source

mt
A%
< l’a ’5,.__“-‘ ] e E -
Assets

> OGC 10-157r3 metadata
> Download

> OGC 10-157r4 metadata
> OGC 17-069r3 metadata

V 1S019115-4

L, Download ] Copy URL

> OGC 17-003r2 metadata
> 1SO 19139 metadata

— > 15O 19115-3 metadata

o Share l

o m Collection

Thumbnails Proba HRC

[EIM The HRC Level 1A product is an image images with a pixel resolution of 8m. The data are grey scale images, an image
contains 1026 x 1026 pixels and covers an area of 25 km2. HRC data is supplied in BMP format. All Proba-1 passes are...

2002-10-10 0:00:00 UTC until present

Metadata
EE General
i Time of Data
Instruments HRC
PROBA-1
Time of Data begins 2016-02-04 6:0%:57 UTC
0o Time of Data ends 2016-02-04 6:09:57 UTC
(G ) Updated 2024-04-30 11:28:07 UTC
Platform PROBA-1
[ METADATA ]
product
Product Type HRC_HRC_1P
Acquisition Type Nominal

Projection
Code FPSG4326

SAR
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Ass
>d
>0
> a
>d

Al

1,

44

"dataQualityInfo™: [{

1,

e T Reporting result of DQ evaluation using
“rw:*l:;;;"E{“QuantitativeResul‘c", measures frOm ISO 19 1 57'3

"value": ["trus"]
il

"measure": {
"measureldentification™: {
"code™: ""_]_B:l_"J % Measure ID 101
"authority": {
"alternateTitle": ["ISO"],
"title": "International Organization for Standardization™

-Rs

codeSpace”: "https://standards.isotc2ll.org/19157/-3/1/dgc/content/qualityMeasure/"

-
T

"measurelescription”: "The measure will take the value true if all the requirements in the referred data product specification are fulfilled.®,
"name0fMeasure™: ["MD181"]

s
"type™: "ConceptualConsistency”
T
1
"result": [{
"valusUnit": "%",
"type": "QuantitativeResult",
"value": [@]
il
"measure": {
"measureldentification™: {
"code": "211", < Measure ID 211
"authority": {
"alternateTitle": ["ISO"],
"title": “International Organization for Standardization”
i)
"codespace”: "https://standards.isctc2ll.org/19157/-3/1/dgc/content/qualityMeasure/™
Is
"measurelescription”: "Quality degradation - rate of imperfect coverage.”,
"name0fMeasure™: ["MD211"]
s
"evaluationMethod™: [{
"type": “FullInspection”,
"evaluationMethodDescription™: "Automatic quality degradation check.”
i1
"type": "FormatConsistency™
¥

1 are FulFilled ",



Other relevant 1ISO standards? (o

% ISO/TS 191241, -2, -3, -4 & -5 — cal/val specifications
<% ISO/TS 19130-1 & -2 — imagery sensors for geopositioning

% 1ISO 19131 — this Is a data product specification, unsure if it will
ever be considered for adoption given the CEOS-ARD specs
IN place. Might contribute some content aspects?
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ISO/TC211 is a HRMA now

% HRMA = Harmonized Resource Maintenance
Agency

*» |ISO/TC211 resources are going to the web!
% Publishing ISO/TC211 as SKOS vocabs
¢ First batch is ISO/TC211 code sets and ontologies

% ..other resources, incl. XML or JISON encodings)
will follow...

Since Nov'25 AG10 is no longer only about XML, but all Implementation Schemas

CEOS WGCV-56, 20-24 April 2026 Slide 17



o
44T 4N
V2 oy
[ A
o g, T

% ISO compliant ARD metadata profile?

% Example from GNSS metadata profile — a recent work with:

)\I/ POSITIONING

i y_ ﬁ:}"\.
I ICTILLR e —— &
- POSITIONING

I'N S I G VTS
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Who are the of GNSS data? C E S

Applying geoscience to Australia's most important challenges

** Users (machines or human) know that
there we have SDIs and those curate
metadata catalogues.

* About v Scientific Topics v Education v Data & Publications v MNews & Events v

Positioning and Navigation

% Users still want to determine whether

Understand Positioning
Awstralia

data fits their purpose. i > O

Awvigtion

% Users aren't native geodesists but
have expectations on the quality of i Ry
geodetic data and they learned use — =S §
standard geodetic language for that. 2 = Q

Spatial

About the program
aaaaaaa
Datum Modermnisation in
Australia

CEOS WGCV-56, 20-24 April 2026 ReSUIS T OC e S 19



https://frontiersi.com.au/wp-content/uploads/2020/11/P1003-Geodetic-Standards-Final-Report.pdf

What kind of information users want to see? C E

<% Information about:

Location- Time &
Agriculture Rail Road Maritime Aviation Based . .. Surveying
. Synchronisation
Services
Metadata | Accuracy Accuracy Accuracy Accuracy Accuracy Accuracy Accuracy Accuracy
Availability | Availability Availability Availability | Availability Availability Authentication Availability
Integrity Integrity Integrity Integrity Integrity Integrity
Coverage | Coverage Continuity Coverage Continuity Authentication
Reliability | Reliability Reliability Reliability
Robustness Authentication Coverage
Continuity Interoperability
Authentication
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https://frontiersi.com.au/wp-content/uploads/2020/11/P1003-Geodetic-Standards-Final-Report.pdf

What is a metadata profile?

** Extension of the collection of standard metadata
with application or discipline specific elements.

X8 Purpose: to provide the very information community
expects.

** Rules for extension defined in ISO 19115-1 incl.:
= More stringent information provision obligations

= New metadata elements (e.g. discipline-specific
artefacts)

= New allowed domain values (e.g. categories of [ exended metadata

soil types)

CEOS WGCV-56, 20-24 April 2026

metadata
Minimum

mandatory
metadata

Community profile

From ISO 19115-1:2014

Slide 21



GNSS Metadata Profile

B RO NRRETR

<% Based on:

FAIR geodetic &
positioning
standards (P1003)

User requirements
(P1008)

= |SO 19100 series of standards

 The FAIR principles s
ICSM Metadata Best
» Result of GNSS user Practice
&
en g d g ement GA Metadata Profile of
ISO 19115-1:2014

% Built following:

= ANZLIC ICSM's Metadata Best
Practice

= GA Metadata Profile of ISO
19115-1:2014

CEOS WGCV-56, 20-24 April 2026

\ 4

Metadata elements

ISO 19115-1:2014

ISO 19115-2:2019
incl. Amendments

— =]

p e R 15
102p s = |,

ISO 19157-1:2023

| |

The FAIR principles

e A Lo R
o8 é’a <
Slide 22



From 150 19115-1 Edition 1 (Amendment 2)

Reference system information::MD_ReferenceSystem

h 1
| |
i 1
i i
i i
H 1
| +  referenceSystemldentifier: MD_ldentifier [0..1] H
H + crs:CRS[0.1] '
1|+ coordinateEpoch: Datapoch [0..1] I
Lineage information::LI_Lineage H N pe: D, | peCode [0.1] !
_________________ statement: CharacterString E requirements E
! +  scope: MD_Scope ! !
i i
i 1
i

-

Refer to 1S019111:2019 when cordinate reference system information is given through as

-

addit ion: CI_Gitation [1..%

Data quality: +resourcelineage  V1..*

DataQuality

Qualitylnf

+  scope: MD_Scope f~_

Metadata Information::MD_Metadata

otherLocale: PT_Locale [0..*]
I_OnlineResource [1..%] +resourceConstraints'\ 0.

Thisis a newly added link X
v + d’“ef‘a‘:a‘a'dle""f'e' M'Tf'["e";'f'e' Constraint information::MD_Constraints
+  defaultLocale: PT_Locale [0..1]
+  parentMetadata: CI_Citation [0..1] B |+ uselimitation: Characterstring [0.]
+ contact: CI_Responsibility [1..*] i nstraints : MD_Scope [0..1]
+  datelnfo: CI_Date [1.] %]+ graphic: MD_BrowseGraphic [0..*]
- 1 -
+ metadataStandard: Cl_Citation [1..*] + reference: CI_Citation [1..*]
Distribution informatios ©distributioninfe +  metadataProfile: CI_Citation [L.. + releasability: MD_Releasability [0..1]
_Distributi stributioninto + Cl_Citation [0..%] + responsibleParty: CI_Responsibility [0..%]
+
+

metadatalinkags

% Conceptual

Metadata Information::MD_MetadataScope

constraints
%] defauittocale documented i not defined by the encoding)
== {defaultLocale.PT_Locale.characterEncoding default value is UTF-8}

o {count (MD_Metadata.parentMetadata) > 0 when there is an higher level object}
resourcescope: MD_ScopeCode - "dataset” {count (MD_Metadata. >0 if MD_Metadat. MD. not equal to "dataset"}

+ !
m O d e | b a S e d O n + name: CharacterString [0..1] {count (MD_Metadata.datelnfo.Cl_Date.dateType.Cl_DateTypeCode="creation") > 0}

+applicationschemalnfo

+identificationinfo

Ap) ion schema informati 0.7 N
f ; | ( : : ! MD_ApplicationSchemalnformation
«abstract»
O ] ] +  name: Cl_Citation o y Y

+  schemalanguage: CharacterString

+  constraintLanguage: CharacterString + citation: Cl_Citation

+  schemaAscii: CharacterString [0..1] +  abstract: CharacterString

+  graphicsFile: CI_OnlineResource [0..1] + purpose: purposeCode

° + ile: CI_Oy [0.1) +  credit: CharacterString [0..*]
+ FileFormat: Cl ing [0..1] +  status: MD_ProgressCode [0..*]
i +  pointOfContact: CI_Respon:
arrnmonilze : :
This package supports the |+ +  spatialResolution: MD_Resolution [0..*]
provision of metadata + temporalResolution: TM_Duration [0..*]
describing the application +  topicCategory: MD_TopicCategoryCode [0..%]
schema used to define + extent: EX_Extent [0.°]
and expose the structure + additionalDocumentation: Cl_Citation [0..*]
\A O e of a resouce. + processinglevel: MD_Identifier [0..1]
constraints
Forgeodesy ML, Ivana wil {(MD_Metadat MD_! urceScope) = ‘dataset’ implies count (extent i B i + extent X iption) >= 1
editlater. {if 'MD_Identification.purpose = siteLog’ then 'geodesyMLv05.siteLog shall be mandatory}
{(MD_Metadat MD = ('dataset' or 'series') implies topicCategory is mandatory}

0.*

% Uses GeodesyML 260 e

p [ geodesyMLv05

AbstractSitelog

. «XSDcomplexTy...
4 [0 GNSSMetadataProfile «XSDcomplexTyper Datastreams::
SiteLog::sitelog datastream

«XSDelement»
pertyTyp + notes: string [0..1]
¥TYP

«XSDelement»

VO 5 %E GNSSMetadataProfile of 1ISO 19115-1 - Fundamentals Dependencies
L]

I 21 GeneralMetadata
P &1 GNSSDataTypes
p 53 QualityMetadata
p [21 150 19115-1 Edition 1 (Amd 2)

p
siteLocation: SiteLocationPropertyType
gnssReceiver: gnssReceiverPropertyType [0..*]
gnssAntenna: gnssAntennaPropertyType [0..*]
surveyedLocalTie: surveyedLocalTiePropertyType [0..%]
pertyType [0.%]

pertyType [0..*]

pertyType [0
pertyType (0.

p [Z] 150 19103 Conceptual schema language : - water el
ther i i pertyType [0..]

b [E 150 19115-1 Edition 1 ' ‘ oo 0

|> D |SO 19108 Terﬂporal schema signalo_bsu‘uaion: s\'gna\Ob.stru‘cﬂonPrope:(yTvpveV[O.[.D"‘L]

siteOwner: agencyPropertyType [0..1]
siteContact: agencyPropertyType [0..*]

ustodian: ag

b [ 150 19111 Referencing by coordinates
4[] 1SO 19157 Data quality
v £ 150 19157-1 Edition 1

CEOS WGCV'SG, 20'24 Aprll 2026 | b =1 ISO/AWI 19157-3 Edition 1

pertyTyp
siteDataCenter: agencyPropertyType [0..]
siteDataSource: agencyPropertyType [0..1]

Type [0..1]

e

p
dataStream: dataStreamPropertyType [0..1]




GNSS Product Identification

- Sl -
Metadata Information:MD_Metadata
ot metadataldentifier; MD_Identifier
# defaultLocale: PT_Locale [0..1]
¢  parentMetadata; C1_Citation [0..1]
# contact; CI_Responsibility [1..%]
+ datelnfo: Cl_Date [1..%]
+ metadataStandard: CI_Citation [1..%]
+ metadataProfile: CI_Citation [1..%]
o + alternativeMetadataReference: CI_Citation [0..*] K
+ otherLocale: PT_Locale [0..*]
+ metadatalinkage: Cl_OnlineResource [0..*]
constraints
[defaultLocale documented if not defined by the encoding)
3 [defaultLocale. PT_Locale.characterEncoding default value is UTF-8]
[count (MD_Metadata.parentMetadata) = 0 when there is an higher level object] S
{count (MD_Metadata.metadataScope) = 0if MD Metadata.metadataScope. MD MetadataScope. resourcescope not equal to "datasst"}
{count (MD_ Metadata.datelnfo.Cl Date dateType.Cl _DateTypeCode="creation™) > 0}

+metadataScope | 0..*

Metadata Information:MD_MetadataScope

+ resourceScope: MD_ScopeCode = "dataset” e
+ name: CharacterString [0..1]

aCodalists
MD_ScopeCode

+ +

+ 4+ + F o+ A+ F F o+ F o+ F o+ o+ + + o+

+ +

attribute
attributeType
collectionHardware
collectionSession
dataset

series
nonGeographicDataset
dimensionGroup
feature
featureType
property lype
fieldSession
software

service

model

tile

metadata
initiative

sample
document
repository
aggregate
product
collection
Ccoverage
application

constraints
{name is mandatory if resourceScope not equal to "datasat™}

CEOS WGCV-56, 20-24 April 2026
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dataStream
sitelog
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GNSS Product Identification

=]

S «abstract»

Identification information::MD_Identification

citation: Cl_Citation

abstract: CharacterString

purpose: CharacterString [0..1]

credit: CharacterString [0..%]

status: MD_ProgressCode [0..*]
pointOfContact: ClI_Responsibility [1..*]
spatialRepresentationType: MD_SpatialRepresentationTypeCode [0..¥]
spatialResolution: MD_Resolution [0..%]
temporalResolution: TM_Duration [0..*]
topicCategory: MD_TopicCategoryCode [0..*]
extent: EX_Extent [0..%]
additionalDocumentation: Cl_Citation [0..*]
processinglevel: MD_ldentifier [0..1]

O A T e e e

constraints
(extent. geographi ctlement . EX_Geographi BoundingBox + extent.geographi

{{MD_Metadata.metadataScope.MD_Scope.resourceScope) = ('dataset’ or 'series’) implies tow is mandatory}

nt.EX_GeographicdDesaription) >= 1}

if 'MD _Ildentification.purpose = 'siteLog’ then 'geodesyMLv05.siteLog’

shall be mandatory

From geodesyMLv05

AbstractSitelog

«XSDcomplexType»
SiteLog::siteLog

«XSDelement»
forminformation: ForminformationPropertyType
siteldentification: SiteldentificationPropertyType
siteLocation: SitelLocationPropertyType
gnssReceiver: gnssReceiverPropertyType [0..%]
gnssAntenna: gnssAntennaPropertyType [0..%]
surveyedlocalTie: surveyedlocalTiePropertyType [0..*]
frequencyStandard: frequencyStandardPropertyType [0..%]
collocationIinformation: collocationinformationPropertyType [0..%]
humiditySensor: humiditySensorPropertyType [0..*]
pressureSensor: pressureSensorPropertyType [0..%]
temperatureSensor: temperatureSensorPropertyType [0..¥]
waterVaporSensor: waterVaporSensorPropertyType [0..¥]
otherlnstrumentation: otherlnstrumentationPropertyType [0..%]
radiolnterference: radiolnterferencePropertyType [0..%]
multipathSource: multipathSourcePropertyType [0..%]
signalObstruction: signalObstructionPropertyType [0..*]
localEpisodicEffect: localEpisodicEffectPropertyType [0..%]
siteOwner: agencyPropertyType [0..1]
siteContact: agencyPropertyType [0..¥]
siteMetadataCustodian: agencyPropertyType
siteDataCenter: agencyPropertyType [0..%]
siteDataSource: agencyPropertyType [0..1]
morelnformation: MorelnformationPropertyType [0..1]
dataStream: dataStreamPropertyType [0..1]

+ + + + + + + + + + + + + + + + F + o+ ++ + + +

0.*| «XSDcomplexTy...
DataStreams::

dataStream

«XSDelement»
+ notes: string [0..1]

CEOS WGCV-56, 20-24 April 2026
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«DataType»
Extent information::EX_Extent

This element expresses
GNSS Coverage

+ description: CharacterString | _a----=" obligation changed to
Mandatory (7 Dec 2023)

constraints
{count(description + geographicElement + temporalElement +

xtent Information: [ ——

0.*

‘ EXteI Ided to COI I I | +geographi ent 1
+verticalElement
/ «Abstract» .
o / Extent inf ion::EX_Geographi +spatialExtent Extent informatio
WI | I N +  extentTypeCode: Boolean [0.1] = "1" 1 +temporalElement/ 0- +  minimumValue: Real
+ maximumValue: Real
Extent information:: traint
EX_TemporalExtent . c.ons rames
° — {count{verticalCRS + verticalCRSId) >0)}

semantics

:EX_VerticalExtent

+ extent: TM_Primitive

Extent information::
EX_BoundingPolygon

. i *
+  polygon: GM_Object [1.] Extent information::EX_SpatialTemporalExtent
+ verticalExtent: EX_VerticalExtent [0..1]
Extent information:: +verticalCRSId 01
EX_GeographicBoundingBox B
Reference system infi MD_Refer ystem

westBoundLongitude: Decimal
eastBoundLlongitude: Decimal +verticalCRS 0.1
southBoundLatitude: Decimal
northBoundLatitude: Decimal

«typen
Coordinate Reference Systems::SC_VerticalCRS

+ o+ o+ o+

Extent information::EX_GeographicDescription

+ geographicldentifier: MD_lIdentifier
[

!
DIV &V
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GNSS user-sector

L/

Ol0[=10
A .4 A

«abstract»

:MD.

FixUpdateType
+ state: StateCode
i D_D
[ ]
Service metadata:
o
PowerConsumption
+ consumptionAmount: float Service d — i
+  serviceType: GenericName Ko—————
. > A +  serviceTypeVersion: CharacterString [0..*]
‘ + accessProperties: MD_StandardOrderProcess [0..1]
+ couplingType: SV_CouplingType [0..1]
+  coupledResource: SV_CoupledResource [0..%] Service metadata information::SV_CoupledResource
+ operatedDataset: Cl_Citation [0..*]
. Robustness + profile: CI_Citation [0..%] +  scopedName: ScopedName [0..1]
+  serviceStandard: CI_Citation [0..%] + resourceReference: CI_Citation [0..%]
[} +  level: LevelCode [0..1]
details: RBNDetails [0..1] constraints constraints
{count (containsChain + containsOperations) > 0} {count (resourceReference + resource) > 0}
{If coupledResource exists then count (coupledResource) > 0} {If resource used then count (resourceReference) = 0}
{if coupledResource exists then count (couplingType) > 0} {If resourceReference used then count (resource) = 0}
{If operatedDataset used then count (operatesOn) = 0}
] Owe r O n f ; {if operatesOn used count (operatedDataset) = 0}
SafetyIntegritylevel
+  level:int A
«enumeration»

«codelist»
Service metadata

Robustness

Service metadata informatio

SV_ParameterDirection information::
" SV_CouplingType
in
. out + loose
m 0.1 in/out + mixed
+containsOperations\|/ o_* +operation +  tight
i data inf ion::SV O : d
Service v +dependsOn 0..*
+ operationName: CharacterString
+  distributedComputingPlatform: DCPList [1..*]
+ operationDescription: CharacterString [0..1]
+  invocationName: CharacterString [0..1] Dependencies
+ connectPoint: Cl_OnlineResource [1..¥]
«Codelist»
+operation 1.* Service metadata
{ordered} information::DCPList
+ XML
+parameter 0.* + CORBA
Chaining + JAVA
Metadata
+containsChain Service metadata information::SV_Parameter + oM
+ SQL
#
0- + name: MemberName + SOAP
] ate informati + direction: SV_ParameterDirection + 73950
Service meta “:‘ int °""a:° : +  description: CharacterString [0..1] + HTTP
SV_OperationChainMetadata + optionality: Boolean + FTP
+ name: CharacterString + repeatability: Boolean + webServices
+ description: CharacterString [0..1] L
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GNSS quality metadataadded CE& S

+der|vedEIement\9.. ‘/
ata quality:: Data quality::QualityElement ‘ rom IS O 1 9 1 5 ; - 1
DataQuality e i n
I |

nts

r From ISO 19157-

Data quality::
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INn summMmary

% 1SO 19100 standards are
comprehensive and complex

% They are useful and can save a lot
of time

% The basic premise of ISO 19115-1 is
extensibility

CEOS WGCV-56, 20-24 April 2026

IS0 19115-1:2014(E)

metadata

Minimum
mandatory
components

Extended
metadata

Figure C.1 — Metadata community profile

The inner circle contains a minimum set of required metadata components. Comprehensive metadata
includes the minimum mandatory compoenents phis the entire set of components defined in this part
of 150 19115. A community profile shall contain‘theminimum mandatory metadata components, but
not necessarily all the other metadata components. Additicnally, it may contain metadata extensions
[shaded area) which shall be defined following the metadata extension rules in this annex.

C.6 Rules for creating a profile
1) Before creating a profile, the user shall theck registered profiles.
2) A profile must adhere to the rules fordefining an extension.
3) Aprofile shall not change the name, definition, or data type of a metadata element.
4) A profile shall include:
— all mandatory metadata’elements in all mandatory sections;

— all conditional metadata elements in all mandatory sections, if the resource meets the condition
required by the metadata element;

— allmandatory metadata elements in all conditional sections, if the resource meets the condition
required by the section;

— all conditionalmetadata elements in all conditional sections, if the resource meets the condition
required by the metadata element and the section.

5) Relationships, as provided in the models in §.2 to 6.6, should be provided in UML or some other
modelling language so that a structure and schema can be determined.

6) Metadatashallbe created for the extensions and/or profile.

7) A profile shall be made available to anyone receiving metadata that was created according to that
profile.

130 © IS0 2014 - All rights reserved
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Where to from here??

% Discussion: Leveraging and building upon 19115, 19157 and
other ISO/TC211 standards (e.g., 19124, 19130)
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Thank youl!

lVana.lvanova@curtin.edu.au

Committee on » -
Earth Observation Satellites M&‘«



Presenter Guidelines

% All presentations should be uploaded to the shared google drive:
https://drive.google.com/drive/folders/Ihvied4X7XUsab6XagcEEoXIThOSzb2gKAO?usp=drive
link

% Ask Harvey for edit access as required (harvey@symbios.space)
% Files should be named Item_Presentation Title_Name_version
% E.g.1.1_WGCV Chair Report_Cody Anderson_vl

%+ Presenters should join the webex line and present from their own screen using screen

share features

% Talk: 25-30min MAX
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