


A Discovering, sharing 3D models in a FAIR way

STARTING POINT

In 2016 (EU EPOS Geological Information and Modeling - Thematic Core Services)

+ Lack of ««metadata »» about 3D models => before exchanging them, 1st let’'s know

< N

- where they are and have a simple description of them
— To assess whether they are fit for purpose

- «« metadata »» term is a rabbit hole

- Exchanging 3D models is not about sharing viewers (conclusion from OGC / buildingSMART workshop)
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STARTING POINT
3D Models metadata....

* «« Metadata »»

- Overloaded term => rabbit hole

- Attempts to describe 3D Models using the same ISO standards we have for cataloguing datasets (ex : EGDI
catalogue, CUPIDON at BRGM etc...)

- Too many specific properties required => no point in Shoehorning them into a not relevant standard

— Need to have a real data model describing 3D Models

— Implementation target

Organization /
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catalogue
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Services to
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Discovering, sharing 3D models in a FAIR way

Why doing differently ?



STARTING POINT

Discovering, sharing 3D models in a FAIR way

From 3D Models metadata ... to a data structure describing them

- List of properties (18/11/2016 ! — ten years ago)

Feedback BRGM Feedback GFZ
Initial questions BAGM [Christelle Loiselet) {Feedback BRGM |Feedback ISPAA Feedback Feedback GFZ (Rainer |[Rainer Hainer)
Information element name! Cardinali Information element des il N Dlivier Morel Feedback BRGM [ | cardinalities {F. Robidal [C. D' Ambrogi ) Kessle Haine:) ISO19133 file SensorML file Feedback GEUS
Tite 1] The title of the model Sihowdd be mandatory
List of kevwords from thessues 1o be
Keyword 1.Mary |defined ? Shoudbemandatory [Y'es linchuding theme.
think that we have to
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Feedback BAGM Feoedback GFZ
Initial questions BRGM [Christelle Loiselet) {Feedback BRGM |Feedback ISPRA Feedback Feedback GFZ [Rainer | [Rainer Hainer)
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Title 1| The tile of the model Shcedd be mandatos
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Keyword 1.Mary |defined ? Should be mandatony theme||
think that we have 1o
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T¥7 No versioning at
Labelfor versioring the model lin case of the moment because
Publication release number 1| several release of the same ohject shudy | ifwe add adataitis & ot clear what that s
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ink i 1| Reterence to s model Family benefit 7 e ‘whatdoesitmean 7 |uzers oan be relevant histary?
i List of the suthos having produced the
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STARTING POINT

Discovering, sharing 3D models in a FAIR way

From 3D Models metadata ... to a data structure describing them

* Areal data model

ISO 191xx compliant (OGC, INSPIRE, ...)
vCard style like GeoSciML, EarthResourceML Lite

«featureType»
ModelView

creationDate: date

releaseDate: date

updateDate: date [0..1]

versionNumber: CharacterString [0..1]

purpose: purposeTerm [1..%]

status: statusTerm

verticalMin: Measure

verticalMax: Measure

verticaiSRS: URI

positionalAccuracy: CharacterString [0..1]
modelingSoftwareToolName: CharacterString [1..*]
moedelVisualizationLink: URI [0..*]

previewLink: URI [0..*]

onlineResource: URI [0..*]
reportOnlineResource: URI [0..°]

uselimitation: uselimitationTerm
pointOfContact: CharacterString
descriptionLanguage: descriptionLlanguageTerm
extent: Pelygon

o ko ok ok ko o

«FeatureType»
ModelRepresentationView

gml:identifier mandatory :
/* gml identifier is mandatory for a model */ ; /
inv: gmkidentifier ->notEmpty() ‘

gml:name mandatory

/* gml nameismandatory fora model */
inv:gml:name->notEmpty()

+modeledFeature
«FeatureType»
0.* General Feature +arealfinterest
+areaOfinterest Instance::GFI_Feature
0.* +
o"o +
+inputResource +
+
0. +
"
+model +modelRepresentation :
1 0"0 +
+
+
+
+
\ +
+author Author +author — :
— le—
1 . i+,
2 k%
+
+
+
+organization ) /
— e +organization
0.* Organization e
" 0.*
gmi:identifier mandatory
/* gml identifier is mandatory for a model
representation */
/ inv: gml:identifier ->notEmpty()
+project\ 0.1 +project
Project 0.1

creationDate: date

releaseDate: date

updateDate: date [0..1]

purpose: purposeTerm [1..*]

extent: Polygon

verticalMin: Measure

verticalMax: Measure

verticalSRS: URI

positionalAccuracy: CharacterString [0..1]
distributionFormat: distributionFormatTerm [0..%]
volumelhitRepresentationType: volumeUnitRepresentationTypeTerm [0..*]
discretizationDescription: CharacterString [0..1]
discretizationType: discretizationTypeTerm [0..1]
representationVisualizationLink: URI [0..%]
previewlink: URI [0..]

onlineResource: URI [0..*]

reportOnlineResource: URI [0..%]

uselimitation: uselimitationTerm
peointOfContact: CharacterString
descriptionLanguage: descriptionLanguageTerm

T
'
1
)
'
'
1
1
]
[
'
1
\
\
[
il
1
[
'
'
|
\
[}
\
'
"

gmi:namemandatory

/* gml name is mandatory for a model
representation */
inv:gmi:name->notEmpty()




Discovering, sharing 3D models in a FAIR way

STARTING POINT

From 3D Models metadata ... to a data structure describing them

+ With a specification following OGC specification

gml:identifier EPOS Lite vocabularies

External stable identifier of the model The ModelView/amlidentifier property shall contain a unigue identifier for the Model and should be formatted as an absolute URI Geology is a descriptive sciance and uses vocabularies extensively.
conformant to RFC 3986,
Table 1 lists the vocabularies to be used in ModelView within the context of EPOS. Each of them is implemented using externally managed vocabularies as specified in clause 7.2.4
fregfepos-litefmodelview-identifier-card A Model SHALL have an identifier.
Vocabulary Description

i : = urposeTerm Vocabulary containing terms describing the purpose of the Model and ModalRepresentation,
rec/epos-lite/modelview-identifier The identifier SHOULD resolve to an EPOS Lite ModelView representation of a Model. PETER) ¥ 9 9 il P

A reference registry has been set up by EPOS TCS GIM

gmil:name https://data.geoscience.earth/ncl/ModelPurpose

Tha title of the model. The property ModelView/gmlname is mandatory with a max cardinality of 1

statusTerm WVocabulary containing terms describing the current status of the Model,
freqlepas-litefmadelvi rd A Model SHALL have exactly 1 name.
A reference registry has been set up by EPOS TCS GIM
gmib:description hitps://data geoscience earth/nel/ModelStatus

Motivations of the modeling process in the initiating project. Description of what we expect to understand with the model.

useLimitationTerm Vocabulary containing terms describing the use limitation.
The property ModelView/gml:description is optional with a max cardinality of 1.

A reference registry has been set up by EPOS TCS GIM
creationDate

https://data.geoscience.earth/nclfUselimitation
Creation date of the model

The property creationDate:Primitive::Date is mandatory with a max cardinality of 1.

descriptionLanguageTarm Vocabulary of terms describing the language used in the description of the Modal and ModelRepresantation.
Ireqfepos-lite/madelvi ior d A Model SHALL have exactly 1 creationDate. The reference list identified by EPOS TCS GIM is the one based on IS0 639-2] in alignement with practices from INSPIRE (see :
INSPIRE Technical Guidance for the implementation of INSPIRE dataset and service meladata based on ISQ/TS 19139:2007 - V 2.0.1 -
2077 - hitps:/finspire.ec.europa.eufid/document/ig/metadata-iso19139)
releaseDate

So far there is no resolvable URI available for language codes provided by 1S0. An attempt is available here
(https:/fdefisotc2.orglontologies/00839/VersionUndefined/ISO00639LanguageCodes.rdf) but its content does not resolve (ex :
hitp:/fdef.isotc21.0rg/iso006 39/-2/1S0006 39LanguageCodes/code/LanguageCode/English)

Date of release of the model,

Each element (Class, property, association) has

Each property based on a codelist has dedicated entry in
a clear definition

Eurogeosurvey’s European Geoscience Registry



STATUS UPDATE IN 2026

Seems to work ©

Vatsests langusze

Organization / 3D Model

EGS EGDI / ...
catalogue

Dataset
Metadata

Informations données Emprises [ Extents

.........

Traqabilis

Services to view /
download vCard

\ Discovering, sharing 3D models in a FAIR way
.




"-\,; Discovering, sharing 3D models in a FAIR way

STATUS UPDATE IN 2026

Seems to work ©

Organization / 3D Model
EGS EGDI/ ... Dataset
catalogue Metadata

Services to view /
download vCard

Clients

Emprises [ Extents

.........




Discovering, sharing 3D models in a FAIR way

STATUS UPDATE IN 2026

Various clients reuse

- EGDI 3D Model dataset (sum of EU Geological Surveys) in
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Discovering, sharing 3D models in a FAIR way

STATUS UPDATE IN 2026
Various clients reuse

- EGDI 3D Model dataset (sum of EU Geological Surveys) in QGIS

O ¢ G

- - - B EE DA AN Made e o R W BB B W @

xplorateur Résultats de I'identification
AT ®*O BERag G aes K- 0B
7 Marque-pages = Entité Valeur
1" Signets spatiaux ~ EGDI ModelView 0
- [6] Accueil Format |Entite'
' D C:\ (SYSTEM) AodelView / 0.0
& by @fiatureType (M g(’ie'v"le'w Ref @title":"chiara.dambrogi@ bi }
author "@dataType":"Reference”," @title":"chiara.dambrogi@isprambiente.it"
g (sie:t?::::ge creationDate 2026-03-027
P North Sen L descriptionLanguage {"@dataType":"Refi e","@title":"english"}
' PostgreSQL . identifier {"@codeSpace":"http://www.ietf.org/rfc/rfc2616", "value":"76"}
modellingSoftwareToolName MOVE
i@ STAC name 3D horizon and fault g tries and attrib Po Basin - 3D geological model
P MS sQL Server pointOfContact chiara.dambrogi@isprambiente.it
- @ WMS/WMTS previewLink -it3d.isprambi i sid info,
purpose [{"@href":"https://data.geoscience.earth/ncl/ModelPurpose/2"," @title":"geological modelling
b = Infoterre backdrop releaseDate 2026-03-02Z
~ = ModelView BRGM | status {"@dataType":"Reference”,"@title":"completed"}
- uselimitation {"@dataType":"Reference","@title":"CC-BY 4.0"}
P verticalMax {"@uom":"m","value":845}
= mz:::si::esentatlonw verticalMin {"@uom":"m","value":-12850}
verticalSRS https://epsg.io/5621
» =< WMS Carthage OneWater » (Dérivé)
v = WMS ModelView TCS GIM
» & GeoServer Web Map Servic
b =C WMS OneWater =
[ D
“ouches

@ ® TV -H @O
« [| B BRGM:ModelView

(]
= V| B EGDI ModelView
O

- || B Fonds cartographiques du ma




Discovering, sharing 3D models in a FAIR way

OPEN QUESTIONS
Dynamic transfert from organizations to EU level

 Interoperability between systems

BRGM is building its 3D Models inventory Less on the EU EGDI layer => need to ingest data
Based on that same specification (work in dynamically from BRGM services
progress)



OPEN QUESTIONS

Discovering, sharing 3D models in a FAIR way

2 ways to carry out EU 3D Model inventory within EU Geol Surveys?

* In EGDI catalogue ?
One using standards for geospatial catalogues ? (ISO 19115)

BE oD

P

model Q

Search text

® Everywhere O Title O Title + Abstract
Resource type

INSPIRE theme

EGDI keywords

Metadata &

Metadata €@

M 3D Geological map of Poland QB

Powstata w ramach przedsiewziecia "Ramowy model 3D budowy geolagicznej Polski jako podstawa nowoczesnej,
cyfrowej kartografii geologiczne]" aplikacja GIS 3D przedstawie 53 warstwy informacyjne, w tym: préestrzenne zasiegi
regionalnych formacjl | strukiur geologicznych od czwartorzedu po prekambr, opisy wydzielen | struktur, tektonike,
lokalizacje wybranych otwordw i sejsmiki oraz lokalizacje wybranych bardziej sczegdlowych modeli geclogicznych 3D.
W ramach WP3 wykorzystano ten model 3D do wygenerowania zas...

- efadala Conisct Polish Geological institute — Natonal Research insitute (PGI-NRI), Polska, Date Stamp: 2026-09-03
M 3D Geological Model of Caspe O
3D model for storage capacity assessment in Algeco2 project

=m fetngats Contact Geological Survey of Spain (IGME-CSIC), Spain, Dafe Stamp: 2026-04-15
) 3D geological model of the Carrascal-Ferrer Aquifer © [

The 3D Geological Model of the Carrascal-Ferrer Aquifer IS located in the northeast of Alicante Province (Spain). The
aquifer spans an area of 119 km® and serves as one of the primary sources of potable and irrigation water for the La
Marina Baja region. The aquifer is composed of imestones and dolomites dating from the Barremian to the Aquitanian
of the Intemal Prebetic of the External Zones of the Betic Cordillera. The 3D geological model was developed using the
3D Geomaodeller and Gocad software. This ...

=8 feizdats Gonfact Geological Survey of Spain (IGME-CSIC), Spain, Date Stamp” 2026-05-27

B 2N Canlanicsd Madale Narahacn

M A generalized 3D depth model of the Entenschnabel region 0 [

The 3D depth model of the Entenschnabel region has been built during July 2018 to March 2019, as part of WF3 of the
3JDGEO-EU project. It is a preliminary, generalized model that has been used as input for burial studies within the
GARAH-project. The study area covers the Entenschnabel in the northwestern part of the Gemman MNorth Sea sector
and the adjacent areas in Denmark and the Netherlands. The model is based on & seismically interpreted horizons.

Metadats Contact Landezamt fiir Geologie und Bergwesen Sachzen-Anhslt (L AGB). | Dafe Stamp: 2026-08-0F

That’s a topic discussed
a while ago

Integrating European Research Infrastructures for solid Earth Sden

EPZ'S

WP15
Geological Information and Modelling

22 - 23/02/2017

Metadata for 3D geological models Technical Workshop @@‘l /

EPOS : 3D/4D model approach
Sylvain Grellet, s.grellet@brgm.fr

Rainer Héner, rainer.haener@gfz-potsdam.de

FUROPEAM FLATE DOSEIVING SYSTIN  phame + 59 06 31800401 ¢ §T7 (400408 | fas +19 06 $T000063. | rponiingur | epon.secrrlatab@ingr.s | wom.epo-eu ony ”DN:O';':



Discovering, sharing 3D models in a FAIR way

NEXT STEPS

Overview

+ Enriching ModelView and ModelRepresentationView with more attributes
- BRGM working on it. Others ?
- Push it to the OGC Geoscience Domain Working Group to have formal international specification

+ Test the full roundtrips
- Model -> Representation -> 3D Viewer

- Share models files
- Share modelling environment

- Input data : in a FAIR way
- Modelling tool / Algorithm



Discovering, sharing 3D models in a FAIR way

NEXT STEPS

Towards a stabilized and formal specification

+ Enriching ModelView and ModelRepresentationView with more attributes

BRGM work. Others ?

wersionbumber

na[.;maa.q_e_r

Purpose for which the model was dons.

i 1 i o Purposa terms 1o be extended from
purposeTerm httpiidata geosclence frnclModPur 7
i atag
Status of the model
status 1 statusTerm madetier
ihttpssi/data geosclence earthinclModelStatus fname sdescription]

|verticalMax

Model

« # Q

i and verticalMax

8/ i ModeleND 1

ModeleND 2.3 / TH Conbext Diagram © ModelView ModelRepreseniasionView 2.3

B UNCoe

b 4 H
. {walues, The SRS will be a ane dimensional vertical SRS | . [ ModeiehD 23 . —
verticalsRS 1 I modelier PSG:5T20 par défaut 7 : e B
e -
. MadelfepresentationView
AnyURI 3 Context Diagram : Modelview ModelRepresentasorn Modehiew
L y Teat!
Vertical e g morkm. 75 Modeiview ModelRepresentationview CodeLists + ceationDate: date i
+  releme(ate date
werticallioM 1 ReferenceType modelier B Authod . +  updateOate: date
i descripsonLanguageTerm E 4+ purpose: parpesaTerm |
= Eh + Batent: Pohgon
| pesitionalAccuracy metry W discreltzalionTypeTenn T + verticalMisg Magsur
toentriesin the area |l aistriwsonFoimaiTerm * +  verticalMar: Measire
i = E . . + e smodeiRepresent + ticals®s: AL
P s i concarmed by the model {France, Paris basin, ...) S _Gena.u.mes\.erms {&.g grandes région ] LitnalogyCoge TR v!f"u-! i e
H dministratives, départements) Sica{SAS: LR} — 0 L T e
{ReferenceType ATacig rathoc TR O B Sl + dhstributiomarmat: distributoeFormatTerm 1,.°]
" e . = e +  posttionaldccuracy: CharacterSiring 0. 1 . ks 5 7 rypaTaem e
Fratisre which isthe ta @ modeling act e i ot |+ : (] — —T  dacattertitan Characiaratrngd
e = features which geometry or praperties we try to compute). i rmations and faults, 18 ModeiRepresentationview + - modehmeizatonlnt: W .71 § Type:
maodabedFaature L il s Ty oY prope! ¥ e} ReferenceType madelier +  provewlink UR) 0% POl PR R
T2 Lext field, structured as GeoSciML & Modenvies et Pl +  representationvisualzationdink: UR) {0
5 + onlineResour sl
Referencelype @ o6CsRs TypeTerm |+ reportOmineResoarce; URI 10.°] it <L
taken as.an ingut of t 7 Crganization |+ uselimitation: wetimtationTerm . 4 reportOnineRiessuncel URI 10,71
B PoimOfContact : ":: :""_ﬁll!ll!g!. I‘EKIINC"LNJI'.! il +  uselimitation: uselmaationTerm
§ Those can be structured or unstructured data such as borehole logs, geological £ modetling from borehotes, interpreted Site il +  desciptiontanguage: descriptionLangusgeTem
: . i Project +  modslingiethad: madeingMathodTemm
InputRescurce i architecture, moel representation, field observations. topagraghic surtace. Reterencelype modetier geological cross-sections 15 modelinghethodmietersnce: R [0}
i dicumantation, .. i rea taxt field, pupaseTem ¥ 7 I
i ; 2 - ; .
£ ! iil srs
& siabusTerm
& unrOMdeasurement 3 H
i useLimsationTerm | - - N
2 = gmitidentfier mardatory ' \ P | geritdentier mandztory
[ wolumeunaRepresentation TypeTem J* gl idenvafier s mandatory fora modsd */ | | \ ; Project / | 7= i denuter s enardatony o a moded represenistion */
1@ GF_Feature gmi:identfes -notEmgty[) ! | %o | // | imu: grni:identifier natEmpy() \
T General Eeature; GEI \ M / | |
\ \ smodetins B
- 1 \
A 1 - [
(o | S onoftoniact By
gmlname mandatey

(gl name mandsony
4* gred name is mandatory For @ moded representation */
v gml:nams ->notEmpsy |

1 gmidname & mandatory for & moded ™
s gml:name-=notEmpty[)




Discovering, sharing 3D models in a FAIR way

NEXT STEPS

Overview

+ Test the full roundtrips
- Model -> Representation -> 3D Viewer

+modeledFeature

eFeatureTypes ‘

«featureTypes | «FeatureTypes
ModeiView 0. General Feature +areaOfinterest ModelRepresentationView
+areaOfinterest (_Feature
creationDate: date

0. creationDate: date

eDate: date

releaseDate: date

+ updateDate: date {0.1)

onNumber: CharacterString (0..1)
purpose: purposeTerm [1.°]

0.
+inputResource

0~
verticalMin: Measure
verticalMax Measure

verticalSRS: URI

+ positionalAccuracy: CharacterString [0.1]

+ distributionFormat: distributionFormatTerm [0.%]

+ volumelhitRepresertationType: volumeUnitRepr esentationTypeTerm [0.°]
+ discretizationDescription: CharacterString (0.1
+ discretizationT) etizationTypeTerm [0.1)
+ representationVisualizationlink: URI [0..*]

icaiMin: Measure +mode! | +modelReprese]
+ verticalMax Measure !

icalSRS: URI

+ positionalAccuracy: CharacterString [0.1
+ modelingSoftwareTooIName: Charact
+ modelVisualiz
+ previewlink: URI [0.*]
+ oniineResource: UR
+ repontOnlineResource: UR

+ previewlink: UR! [0

1 +author Author - 2

+ uselimitation: uselimitationTerm - él_hor/“ 2 lineResource: UR! B
pointOfContact: CharacterString 1. 5 + reportOnlineResource: URI [0.°]
descriptionlanguage: descriptionlanguageTerm :

+ uselimi

LimitationTerm

extent Polygon + pointofCon

+ description

Cha erstring
guage: descriptionlanguageTerm

+organization

1
+organization
e

’ 0 Organization '

. 0.° g |

2 ‘ , \

l‘ . K :
gml:identifier mandatory S emt identifier mandatory i
/* gmi identifier is mandatory for 8 model */ /* gml identifier is mandat ory for 8 model H
inv: gmiidentifier ->notEmpty() g representation */ J
£ inv: gmiidentifier ->notEmpeyl) s

; project 0.1 gmi:namemandstory

4 : sproject -
gml:namemandatory s /* gml name ismandatory for a mode!

A i g N representation */
/* gmi name ismandatory fora model */ Project 0.1 inv:gmEname->notEmpty()
inv:gmEname->notEmpty()




Discovering, sharing 3D models in a FAIR way
NEXT STEPS

Overview

+ Test the full roundtrips
- Share models files / modelling environment : Input data : in a FAIR way / Modelling tool / Algorithm

EPOS Approach

Same as in GeoSciML Lite

. 0OGC Simple Feature
* Discovery SWHISIWES
The approach foreseen in 2017 planned a comprehensive
Detailed Description . . .
_ ) data model to describe in details a 3D Model
* Detailed description IS0 19115
ISO 19156 & OGC SWE
‘ Modelled Feature 3D/4D Model -> WFS/SOS/WCS
Feature |
Boreholes
Geometry Numerical Mode!

m EUROPEAN PLATE OBSERVING SYSTEM  phone +39 06 5TB80.401 / 577 / 651/ 636 | fay+39 06 51860565 |



Discovering, sharing 3D models in a FAIR way
NEXT STEPS

Overview

+ Test the full roundtrips
- Share models files / modelling environment : Input data : in a FAIR way / Modelling tool / Algorithm

Detailed Model description — Detailed Model description —
core principles core principles

SF_SamplingSolid
(IS0 19156-
Sampling Feature)

OM_Observation authar: NIRAS
pointOfContact:contact@geus.dk
reportOnlineResource

A
metadata

metadata

Reference to domain identifier : Slab E"’ai" of ‘I'"Uderl‘“r‘; : 3
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The approach foreseen in 2017 planned a comprehensive
data model to describe in details a 3D Model



\  Discovering, sharing 3D models in a FAIR way

NEXT STEPS
Overview

+ Test the full roundtrips
- Share models files / modelling environment : Input data : in a FAIR way / Modelling tool / Algorithm

communities (bio informatics, ecology, NASA-ESA tests un OGC Open Science Persistent Demonstrator ...).
Workflow with their input data, cleaning, modelling algorithms, iterations and output data
Example on ForGeo BRGM work on an elementary workflow in Galaxy
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