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

❖ Identification of relevant standards

❖ Example of constructing a metadata profiles as a 
combination of existing ISO standards

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

❖ ARD production serves as a case-study

❖ ARD definition is part of the system 
requirements analysis

❖ Full paper currently under review

Systematic review on ARD
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❖ Inconsistent Terminology:
▪ Varying definitions of "ARD”
▪ Confusion about over "Level 2”
▪ Inconsistent use among users, 

producers, and agencies.

❖ Metadata Interoperability Issues:
▪ Incompatible formats across 

platforms.
▪ Standard compliance is limited.

❖ Sensor-Specific Differences:
▪ Spatial/spectral resolution 

mismatch.
▪ Incomplete auxiliary data.
▪ Different acquisition angles and 

timing.

❖ Diverse Processing Methodologies:
▪ Varied atmospheric correction 

methods.
▪ Limited transparency in pipelines.
▪ Difficult to ensure reproducibility.

Some of the findings
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❖ ISO with IS/TS/TR:
▪ International 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

Relevant standards orgs
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❖ ISO/PWI 19176-1 – current status:
▪ Current status – stage 0 (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

ISO/OGC activity on ARD
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❖ ISO 19115-1:2014 on Metadata Fundamentals:
▪ under revision (IS out Nov’27)

❖ ISO 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

Relevant ISO standards: ISO 19115
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❖ 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

Sneak-peak from our current work
Execute workflow and build ISO standards-compliant ARD metadata profiles

8/18
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9/18

…starting with the R in FAIR
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❖ ISO 19115-4 on JSON encoding:
▪ contains subset of ISO 19115-1:2014 and full ISO 19157-1:2023 (TS out 

Apr’26) 

❖ New ISO/TS 19115-5 on mapping to DCAT under development 
(TS out on Feb’27)

Relevant ISO standards: ISO 19115
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Relevant ISO standards: ISO 19157

Defined as standard collection (incl. 
positional accuracy, temporal and 
thematic quality and more)

Data quality model is extensible!

ISO/FDIS 19157-3 Data quality measures register is also extensible!
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Management & 
Governance rules

ISO 19157-3 DQM register

ISO 19157-3

ISO 
standard 
as pdf as 
usual

Accessible 
at the web

Register 
searchable 
at the web

Data 
Quality 
Measure 
register

OGC 
Rainbow 
server

OGC is ISO 19157-3 
Registration Authority

Content: measure 
definitions as SKOS 
vocab
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❖ From Tables in PDF to 
machine-actionable 
measure descriptions

ISO 19157-3 DQM Register
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❖ OGC Testbed21 DQ4IPT stream:

ISO 19157-3 is in action!!! 

14

ISO 19115-4 compliant metadata record
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❖ OGC Testbed21 DQ4IP stream:

ISO 19157-3 in action!!! 

ISO TC 211 – 30 years of standards in geographic information. 15

Reporting result of DQ evaluation using 
measures from ISO 19157-3

Measure ID 101

Measure ID 211
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❖ ISO/TS 19124-1, -2, -3, -4 & -5 – cal/val specifications

❖ ISO/TS 19130-1 & -2 – imagery sensors for geopositioning

❖ ISO 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?

Other relevant ISO standards?
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❖ 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 JSON encodings) 
will follow…

ISO/TC211 is a HRMA now

Since Nov’25 AG10 is no longer only about XML, but all Implementation Schemas
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❖ ISO compliant ARD metadata profile?

❖ Example from GNSS metadata profile – a recent work with:

Possible way forward for CEOS ARD
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❖ Users (machines or human) know that 
there we have SDIs and those curate 
metadata catalogues.

❖ Users still want to determine whether 
data fits their purpose.

❖ Users aren’t native geodesists but 
have expectations on the quality of 
geodetic data and they learned use 
standard geodetic language for that.

Who are the end-users of GNSS data?

19Results in detail: here

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

What kind of information users want to see?

20

Agriculture Rail Road Maritime Aviation
Location-

Based 
Services

Time & 
Synchronisation Surveying

Metadata Accuracy
Availability
Integrity
Coverage
Reliability

Accuracy 
Availability
Integrity
Coverage
Reliability
Robustness
Continuity
Authentication

Accuracy 
Availability
Integrity
Continuity
Reliability
Authentication
Interoperability

Accuracy 
Availability
Integrity
Coverage
Reliability
Coverage

Accuracy 
Availability
Integrity
Continuity

Accuracy 
Availability
Integrity
Authentication 

Accuracy
Authentication

Accuracy
Availability

Results in detail: here

https://frontiersi.com.au/wp-content/uploads/2020/11/P1003-Geodetic-Standards-Final-Report.pdf
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❖ Extension of the collection of standard metadata 
with application or discipline specific elements.

❖ 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 

soil types)
▪ …

What is a metadata profile?

21

From ISO 19115-1:2014
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❖ Based on:
▪ ISO 19100 series of standards
▪ The FAIR principles
▪ Result of GNSS user 

engagement

❖ Built following:
▪ ANZLIC ICSM’s Metadata Best 

Practice
▪ GA Metadata Profile of ISO 

19115-1:2014

GNSS Metadata Profile

22

FAIR geodetic & 
positioning 

standards (P1003)
User requirements 

(P1008)

ISO 19115-1:2014
ISO 19115-2:2019
incl. Amendments

Metadata elements

The FAIR principles

GNSS Metadata Profile

ISO 19157-1:2023

ICSM Metadata Best 
Practice

&
GA Metadata Profile of 

ISO 19115-1:2014
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❖ Conceptual 
model based on 
ISO/TC211 
Harmonized 
Model

❖ Uses GeodesyML
v0.5

GNSS Metadata Profile
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GNSS Product Identification

24
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GNSS Product Identification

25

if 'MD_Identification.purpose = 'siteLog' then 'geodesyMLv05.siteLog' 
shall be mandatory
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Extent Information:

❖ Extended to comply 
with GNSS 
community 
semantics

GNSS Extent adapted to community
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Service metadata:

❖ Extended to add:
▪ FixUpdateType
▪ Power Consumption
▪ Robustness
▪ Safety Integrity Level

GNSS user-sector reqs added
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GNSS quality metadata added

From ISO 19157-1

New, GNSS quality metadata elements

From ISO 19157-1



Slide 29CEOS WGCV-56, 20-24 April 2026

❖ ISO 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

In summary
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❖ Discussion: Leveraging and building upon 19115, 19157 and 
other ISO/TC211 standards (e.g., 19124, 19130)

Where to from here?



Thank you!

ivana.ivanova@curtin.edu.au
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❖ All presentations should be uploaded to the shared google drive: 

https://drive.google.com/drive/folders/1hv1ed4X7XUsa6XqcEEoXlThOSzb2qKAO?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_v1

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

share features

❖ Talk: 25-30min MAX 

Presenter Guidelines

https://drive.google.com/drive/folders/1hv1ed4X7XUsa6XqcEEoXlThOSzb2qKAO?usp=drive_link
https://drive.google.com/drive/folders/1hv1ed4X7XUsa6XqcEEoXlThOSzb2qKAO?usp=drive_link
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