‘ EG U g::eer:\ablly 2 O 2 2 EGU22-11968 https://doi.org/10.5194/egusphere-egu22-11968

Proposed metadata standards
for FAIR access to GNSS data

* C. Bruyninx T S. De Bodt
* %k %k Kk k . I .
* % * Kk A. Fabian (ﬁNT P. Oset Garcia
ROvAL oBservaTory J- L€grand l. Van Nieuwerburgh

OF BELGIUM A. |\/|Ig|IO UNIVERSITY


https://doi.org/10.5194/egusphere-egu22-11968

GNSS user
community

P J

Institutions &

policy makers .

HN-EH-EE
1IGS

INTERNATIONAL
GNSS SE

o odeti
G Ob erving System

search for and download
data (and site logs) from
multiple stations

- get data usage conditions

acknowledge data
providers

interoperability & discoverability

standards and controlled
vocabularies

metadata

« data license

DOI

\

’

FaR DATA TRINCIPLES
S

AW!

Fvolve towards

FAIR GNSS data!

%
D)
k4 @
Y

D _Here
/K|
FNOARLE Access1 BLE lmgopezAVLE ReucARLE
(&)})
Belglan national project funded by Belgian Science Policy Office I|m

bels

Sk Rk T e

% % %k Kk —_—

OBSERVA GHENT
°°°°°°°°° UNIVERSITY /

Image by Patrick Hochstenbach (UGent), CC0 1.0



To make data findable,
assign Persistent
Identifiers to data (e.g.
DOls), describe data
with metadata: data
about data, a machine-
readable and structured
form of documentation
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Standard communications protocol to
retrieve metadata e.g. HTTPS, FTP and APIs
(Application Programming Interface): a set
of functions and procedures to allow
applications to access repository data
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Standards for metadata aka metadata schema:
a community consensus on the relevant
metadata for a specific purpose or domain.
Controlled vocabularies, taxonomies or
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Rich metadata for GNSS data

« Easy discovery and harvesting of specific data by machines (standardized vocabulary and format)

« Interoperability with other data sets

« Several metadata exchange formats can be provided (user can select the most suitable)

" File-specific
metadata (i.e. created

on-the-fly upon data
download):

Data identifier,
repository, creation &
publication date, data
license, summary and
keywords,

. Optionally: quality check
results, MD5, file size, ...

RINEX files

station
information

Station-specific
metadata:

Site log + DOI (including
data license)

Optionally: GNSS
network to which station
contributes, individual
antenna calibration,
ETRS89 coordinates, ...

...metadata should provide all the information a user needs to know about downloaded data



RINEX files: identity relevant metadata

File-specific
metadata (i.e. created
on-the-fly upon data
download):

Data identifier,
repository, creation &
publication date, data
license, summary and
keywords,

Optionally: quality check
results, MD5, file size, ...

~ ...extensive work on data inventory and
databases restructuring...

RINEX files

...structured information: metadata schema to

facilitate GNSS observation data exchange

Data Catalog Vocabulary (DCAT) -

Version 2
W3C Recommendation 04 February 2020

W3C

DCAT Application Profile for data portals in Europe

Version 2.1.0

European
Commission
——
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] gnssdata v
idfile BIGINT(20)
fileversion SMALLINT(E)
~ longmarkername CHAR(9)
rinex_format CHAR(2)
+ filedate DATETIME
filename VARCHAR(60)
filesize INT(11)
checksum_mdS CHAR(32)
checksum_shal CHAR(40)
datefirst DATETIME
+ datelast DATETIME
flag SMALLINT(6)
> deleted INT(11)
check_mode TINYINT(4)
> table_timestamp TIMESTAMP(6)
»

_— 4

bt

] file_changes >

"] gnssdata_headers ¥

1 idfile BIGINT(20)
filename VARCHAR(50)
rinex_version VARCHAR(5)
rinex_type VARCHAR(20)
marker_name VARCHAR(60)
marker_number VARCHAR(20)
abserver VARCHAR(20)
agency VARCHAR(40)
receiver_sn VARCHAR(20)
receiver_type VARCHAR(20)
receiver_vers VARCHAR(20)
antenna_sn VARCHAR({20)
antenna_type VARCHAR(20)
antenna_delta_h FLOAT(14,4)
antenna_delta_n FLOAT(14,4)
antenna_delta_e FLOAT(14,4)
approx_position_x FLOAT(14,4)
approx_position_y FLOAT(14,4)
approx_position_z FLOAT(14,4)

2 interval_header FLOAT(10,3)
interval_obs FLOAT(10,3)
time_first_obs DATETIME
time_systemn CHAR(3)
time_last_obs DATETIME

~ table_timestamp TIMESTAMP(6)

>

] gnssdata_pgm v
id_pgm BIGINT(20)

7 idfile BIGINT(20)
pgm VARCHAR(20)
pgm_run_by VARCHAR(20)
pgm_date_string VARCHAR(20)
pgm_date DATETIME(6)
from_comment SMALLINT(6)




RINEX files: proposed metadata schema

...structured information i.e. metadata
schema: GNSS-DCAT-AP

type of RINEX file (e.g.,
compression format,
frequency)

data quality indicators

RINEX file header and
information regarding the
GNSS station including the
GNSS antenna and receiver

software used to generate

the RINEX file. \

additional optional classes
e.g. information regarding
the GNSS receiver, etc.

\

dcat:Dataset

«mandatory»

det:descrip

det:title [1.

«mandatory»
det:identifier [0..n]

«recommended»
dcat:contactPaint [0..n]
deat:keyword [0..n]
det:spatial [0..n]

tion [1..n]

nj

gnss™QBSData

«recommend

«optionab»
gnss:frequen

gnss:format [0..n]

gnss:compressFormat [0..1]
gnss:compressFormatType [0..n]

led»

cy [0..1]

«recommended»

gnss:PGM

«mandatary»

«optional

gnss:pgmName [1.n]

gnss:pgmNotes (0.n]
gnss:pgmDate [0..1]
gnss:pgmRunBy [¢.n]

deardistribution

gnssipom_|
«optional
o+

—

detlicense

«recommended:
0.1

0.

.% «recommendeds

deatap:availability [0..1]
detformat [0..1)
«optionals

erecommended» | dcat:byteSize [0..1]

«recommendeds
«recommended» dct:LicenseDocument
dcat:Distribution
dedh
wmandatory» dettype [0..n]
deataccessURL [1..n] 1

deat:accessService

«optianals
det:temporal [0..n] spdx:checksum [0..1]
«optionals dcat.compressFormat [0..1] detlicense
det:accessRights [0..1] I deal:downloadURL [0..n] «recommendeds
det:conformsTo [0..n] Lo e e IGTATTTE 1.1
R dctissued [0..1]
deat:landingPage [0..n] debrights [0,.1] 0.~
| dqv:hasQualityMeasurement [0..n] detite (0.1 :

adms:identifier [0..n] detmodfied [0.1] «optional»
owlversioninfo [0..1] dcat:DataService
adms:versionNotes [0..n] [ 01

<«mandatory»

T deat-endpointURL [1..n]
i deatservesDalasel dettite [0.n] -
«recammendedn «recommendeds

deat-endpointDescription [0..n]

detaccessRights [0..1]

«optional»

gnss:geodesyml detrdescription [0..n]
«aptionabs deat:downloadURL [0..n]
gnss:sitelog
«optional»
gnss:station
e «recommendeds»
gnss:Station gnss:monument
ded
commended» R
gnss:antenna

gnss:obsHeader
«recommendeds»

0.*

«aptional»

anss receiver

«recommendeds

gnss:OBSHeader

«ecommended>
gnss:interval [0..1]
gnssissued [0..1]
gnss:temporal [0..n]
«optionals

gnss:agency [0..n]
gnss:markerName [0..n]
gnss:markerNumber [0..n]

detisVersionOf
«optionabs

\

«recommended»

gnss:Receiver

«mandatory»

gnss:igskodelCode [1..n]
«recommendeds
gnss-firmwareVersion [0.1]
woptional»
gnss:manulacturerSerialNumber [1..n]

o~
gnss:observer [0..n]
gnss rinexVersion [0..n]
‘owl:versioninfo [0..1]
adms:versionNotes [0..n]
«recommended»
anssireceiver 2
«recommendeds» gnss:Antenna
emandatory»
gnss:antenna 0] gnssigsModelCade [1..n]
b gnssmarker-arpEastEcce [0..1]

gnss:marker-arphorthEce [0.1]
gnss:marker-arpUpEGe [1]

«optional»
gnss:manufacturerSerialNumber [1.n]

«optional»

GNSS-DCAT-AP

...will facilitate search for and download
of daily RINEX data
via APl or GUI

https://github.com/ROB-GNSS/GNSS-DCAT-AP
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B ROB-GNSS/GNSS-DCAT-AP | pubiic L) Notifications Y Fork 1 1 Star 1

< Code @ isues 11 Pulrequests @ Acions [0 Projects [ wki @ Securiy  laf Insights

P omain v P ioene ©O0tas

Gotofile m About
Proposal for a DCAT-AP extension for

gnss-rob GNSS-DCAT-AP V02 ssssecs 15daysag0 {D2commits | GNSS observation data

B Drft M Readme
v 1 star
[ READMEma omsage
¥
GNSS-DCAT-AP e

No rlessas pubishad
First draft of a DCAT-AP extension for GNSS abservation data (GNSS-DCAT-AP) to facilitate GNSS data exchange, This
proposal aims at facilitating the exchange of GNSS RINEX obsarvation data in order to increase their Findability, packages
Accessibility, Interoperability, and Re-usability (FAIR) o

No packages published
GNSS-DCAT-AP 2dds additional support for the following entities

* GNSS observation data file (RINEX) and its header

* GNSS station

« (GNSS antenna and receiver

« GNSS observation data generating software


https://github.com/ROB-GNSS/GNSS-DCAT-AP

Station information: relevant metadata

~ -~ Station-specific ... considering
bos » metadata:

« FAIR data principles

3itf |?g+ DC)>I (including » include license information

H ata license . . .
§tatlon . : » include provenance information
information Optionally: GNSS network » standardization via code list files

to which station
contributes, individual
antenna calibration,

« user requests when querying and/or

ETRS89 coordinates, ... downloading station information
HE-N-EE ...extend an existing metadata schema to exchange !
|IGS GNSS station information
International GNSS Service GeodesyML

A voluntary organization to ensure open access and high quality GN5S products since 1994,

O e « a Geography Markup Language (GML) application
schema for transfer of geodetic information

& httpsi/figs.org W @IGSorg [ cb@igs.org

(R) Overview [ Repositories 1 M Projects & Packages A

Management and « aligned with international standards (ISO19115-
dissemination of GNSS site 1:2014 and the GML developed within the OGC)

log metadata using the new
GeodesyML

Popular repositories

GeodesyML Public

GeodesyML




Station information: extended GeodesyML

N

B ROB-GNSS / GeodesyML_proposal  pusiic '

<» Code (%) Issues I Pullrequests () actions [ Projects [0 wiki @ security |» Insights > ."provenance information:
e.g. publisher, data license,
B main - | B 2branches &5 0tags cotorie ([ track modifications, GNSS networks.
identifiers (ROR or ORCID)

¥& m3g-rob Updated README efg2das on Mar 31 @24 commits

I codelists Fix personal info 2 months ago . .COI’]tI’O"Ed termln0|0gy for:
B doe " persoralinfe 2 merins e GNSS data centers, networks,
B =amples/0E Fix personal info 2 months ago types Of Changes |n the S|te |Og,
[ README.md Updated README 2 months ago Ve

README.md

Discussed with the GeodesyML Task Team
https://github.com/ROB-GNSS/GeodesyML_proposal

GeodesyML proposal

As discussed during the first "GeodesyML Discussion” meeting {26.10.2021), we propose to enrich GeodesyML's
functionalities by exploiting existing classes and including additional ones, ¥ ROB-GNSS / GeodesyML ' public 0 Notfications || % Fork &

) forked from Geosciencefustralia GeodesyML
Here's a short version of the proposal:

. <> Code 1% Pullreguests (¥} Actions [ FProjects [0 Wiki (0} Security |~ Insights
* Introduction

* Mew geo:Document properties: geo:license & geo:keywords
g prop E g ) P dev -~ | P 10branches ©1tag Go to file About

* Mew class geo:Metadata Mo descripti bsit
0 description, websi

¢ Mew code list for data centers: datacenter-codelists.xml This branch is 1 commit ahead of 11 Contribute -
i ) GeoscienceAustraliafGeodesyMLimaster.
* DMNew geo:sitelog/gec:moreInformation property. geo:gnssMetwork / ¥ 0stars

[0 Readme

¢ DMNew geo:sitelog/geo:FormInformation property: geo:modifiedsecticn



https://github.com/ROB-GNSS/GeodesyML_proposal
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Suggestions & comments

https://github.com/ROB-GNSS/GNSS-DCAT-AP
Q https://github.com/ROB-GNSS/GeodesyML proposal
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