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Who are the end-users of GNSS data?
 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.

2Results in detail: here

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


What kind of information users want to see?
 Information about:
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Results in detail: here

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


Gaps in standards to support FAIR data 
and services for current GNSS users
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 Focus on subset of ISO 19100 suite 
relevant to GNSS data and services

Support for FAIR: GOOD!

Support for users reqs: POOR!

Results in detail: here

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


What needs to be improved?

5Results in detail: here

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


GNSS Value chain
 Composed of various actors

 All have requirements on:
 Standards
 Protocols
 FAIR

6Results in detail: here

https://doi.org/10.1162/dint_a_00185


GNSS Value chain – Survey

7Results in detail: here

https://doi.org/10.1162/dint_a_00185


GNSS Value chain – survey

8Results in detail: here

https://doi.org/10.1162/dint_a_00185


GNSS Metadata Profile
 Based on:
 ISO 19100 series of 

standards
 The FAIR principles
 Result of GNSS user 

engagement

 Built following:
 ICSM’s Metadata 

Best Practice
 GA Metadata Profile 

of ISO 19115-1:2014
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FAIR geodetic & 
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GNSS Metadata Profile

ISO 19157-1:2023

ICSM Metadata Best 
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&
GA Metadata Profile of 

ISO 19115-1:2014



GNSS Metadata Profile is FAIR
Model revised to comply with the FAIR principles
 Several elements modified from optional to mandatory
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https://www.go-fair.org/fair-principles/


GNSS Metadata Profile
 Conceptual model 

based on 
ISO/TC211 HM 
version Feb’23
 Uses GeodesyML 

v0.5



GNSS Product Identification
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GNSS Product Identification
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if 'MD_Identification.purpose = 'siteLog' then 'geodesyMLv05.siteLog' shall be mandatory



GNSS Extent adapted to community
Extent Information:
 Extended to comply with 

GNSS community semantics



GNSS user-sector reqs added
Service metadata:
 Extended to add:
 FixUpdateType
 Power Consumption
 Robustness
 Safety Integrity Level



GNSS quality metadata added

From ISO 19157-1

New, GNSS quality metadata elements

From ISO 19157-1



GNSS Metadata Profile – 
implementation @Geoscience Australia
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 Prototype implementation 
into a GeoNetwork 
OpenSource; 

 Metadata template 
developed with ANZLIC 
Metadata Toolkit

 ISO 19115-3 revised with 
ISO 19157-1 XML

https://geonetwork-opensource.org/
https://geonetwork-opensource.org/
https://www.anzlic.gov.au/resources/anzlic-metadata-toolkit
https://www.anzlic.gov.au/resources/anzlic-metadata-toolkit
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GNSS Metadata Profile – 
implementation @Geoscience Australia



GNSS Metadata Profile in action 
@Positioning Australia
Without GNSS Metadata Profile
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All RINEX data is stored in gzip format; all observation data is also Hatanaka compressed. For API documentation and other 
access methods (such as SFTP), see GNSS Data Repo Docs.

Search for RINEX files

User preference:

Sector Application

Availability

Integrity & 
Reliability

Robustness

Authentication

With GNSS Metadata Profile

Medium

High

High

High

Agriculture Farm Machinery Guidance
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https://data.gnss.ga.gov.au/docs/home/index.html


GNSS Metadata Profile in action 
@Positioning Australia



Next steps
 Continue testing the current version – enhancement expected
Mapping to other schemas – e.g. DataCite (e.g. used by UNAVCO, 

GGOS), (Geo)DCAT (e.g. used by INSPIRE, ROB)

 Related activity:
 Recommendations to improve GeodesyML
 Explored IoT protocols including MQTT for GNSS data delivery to mass market
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THANK YOU!

ivana.ivanova@curtin.edu.au
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