EOGNIKO METZOBIO NMOAYTEXNEIO
2XOAH ATPONOMOQN TOIMNOIMPA®QON MHXANIKQN - MHXANIKQN MEQMNAHPO®OPIKHX:
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GeoBIM benchmark background ~ tasks~ data  software  participants events faq  presentations & publications

Important dates and next
steps

GeoBIM benchmark 2019

March 2019
* Complete materials available
* Start of declaration of
interest from participants

July 8th, 2019
* GeoBIM benchmark meeting
with participants and
proponents

X *
fEuroSDR

October 31st, 2019
J '?U Delft * Deadline for data processing
3D0geoinfo and benchmark answer
submission

December 2nd-3rd, 2019
Recent news * EuroSDR-AMS GeoBIM
benchmark workshop

z=» 11 Thethree final journal papers are published and open access online. See them in the
‘presentations&publications’ page.

=== o= Final results of the benchmark are now available in the 'presentations&publications’

=F

page. Thank you to all the people being involved in the initiative. Team

N U S s=c 2z 1he benchmark is finished, thank you to all the involved people for the participation! Francesca Noardo
N:UOM' University The website is up-to-date with final participants and (almost) final list of software. Inthe Ken Arroyo Ohori
o SPahedry 'event' page of this website, you can also find the materials and recordings of the GeoBIM Jantien Stoter

benchmark workshop. Have a nice Christmas break everyone!! Filip Biljecki
Claire Ellul

Lars Harrie
Thomas Krijnen
Giorgio Agugiaro
Margarita Kokla

All news

https://3d.bk.tudelft.nl/projects/geobim-benchmark/


https://3d.bk.tudelft.nl/projects/geobim-benchmark/

Oplopoi OIOAEITOUPYIKOTNTAC

IKavoTnTa OUO 1) TTEPICOOTELWV CUOTNHATWYV va
aviaAAQooouv TTANPOQYOPIEC Kal va XPNOIUOTTOIOUV TIC
TAnpo@opiec mou Exouv avraiacéer (IEEE Standard
Computer Dictionary)

IKQVOTNTA ETTIKOIVWVIAC, EKTEAEONC TTOOYPAUUATWY N
UETAPOPAC OEOOUEVWY UETAEU DIAPOPWYV AEITOUPDYIKWV
Uovadwyv UE TOOTTO TTOU QTTAITEI O XPNOTNC va ExEl Aiyn N
KaBoAou yvwaon twv uovadikwyVv XapaKTnNPIoTIKWV aQuTwWV
Twv povadwyv (International Organization for
Standardization)



o H diaAeitoupyikOTNTA AVA@PEPETAI OUVNOWC O€
TTPOCTIABEIEC ATTO KATW TTPOG TA TTAVW TTOU OEV
eMIPAANOVTAI QTTO MIA KEVTPIKN apXr oUuTe odnyouvTal
aTTO Mia JOVO epapuoyn.

e Ta ouaoTnpOTA KAl TO HOVTEAQ OEDOUEVWV TWV XPNOTWV
gival ETEpOyeEVI), EXOUV avaTrTuxBei aveEaptnTa 1o €va
aT1TO TO GAAO.



2TOXOI




Ta autévoua CUCTAMATA TTPETTEI VO AVTIMETWTTIOOUV OUO
ONMAVTIKEG TTPOKANCEIG:

avtaAAayn dedopEVWY Kal KOIVO OUVOAO UTTNPECIWV
ETTECEQPYATIA EPWTNUATWY KAl OIABECIUO KAl TTPOCRACIUO
AAAWV aITnUATWV MEOW ETTIKOIVWVIWY OIKTUOU
KOIVI) KaTavOonaon Twv KOIVI) YAWOOQ Kal JOVTEAO

OEOOMUEVWYV KAl TWV AITNUATWY  AvVATTAPACTACNG



AIQAEITOUPYIKOTNTA ONUAIVEI:

B «AvoIixtotnta» (openness) 6oov agopa Tn Blounxavia
AoylouIkoU, dnAadn TNV eAeUBepn dnuoacisuon TwWV
EOWTEPIKWY OOMWV TWV OEOOHEVWV.

m EAcUBepn avraAdayn (free exchange) dedouEvwy, agpou
KABe ouoTnua Ba yvwpilel TN HopPn TwV OEOONEVWV TWV
AAAWV oUCTNUATWY - TTPOTUTTA AVTAAAQYNG.

m Koiviy aAAnAeTTidpaon Twyv XpnoTtwyv (commonality in user
Interaction), dnAadr o BaBPOC ECOIKEIWONG TWV XPNOTWV
ue Ta TEPIBAAAOVTA AAANAETTIOpAONG.



AIQAEITOUPYIKOTNTA ONUAIVEL:

AttAotroinan (simplification) oTIC HOPPEC TWV DEDOPEVWYV KAl
OTa TTPOTUTIA, OTNV OAANAETTIdOpaAON METAEU TOU XPNOTN Kal
TOU OUCTHUATOG, OTN YVWON TTOU ATTAITEITAI ATTO TOV XPNOTH.

Alagavela (transparency), dnAadr ammodECUEUAN TOU XPNOTN
ATTO TIC AETTTOMEPEIEC UAOTTOINONG.

Quoiotnta (similarity), dnAadry o Pabud¢ oTov OTIoI0 TA
OUVvOAa OQedOUEVWY, T OUCTAMATA AOYIOUIKOU 1 Ol
OPYQAVIOUOiI XPNOIUOTIOIOUV TO id10 AECIAOYIO, AKOAOUBOUV TIC
idIEC CUMPBACEIC KAl ETTOMEVWG UTTOPOUV va DIGAEITOUPYOUV.



Etritreda d1aAEITOUPYIKOTNTAG

OpyavwrTIKr OIaAEITOUPYIKOTNTA

2.NMacIoAoyIKK OIOAEITOUPYIKOTNTA

2 UVTOKTIKN OIaAEITOUpYyIKOTNTA

Texvikn dlaAEITOUPYIKOTNTA

11




TexVIKN OIOAEITOUPYIKOTNTO

e KOAUTITEI TA TEXVIKA (NTAMOTA TG OUVOEONC CUCTNMATWY
Kal utTnpEeoiwyV. MNepIAauBAavel BACIKEC TTTUXEC, OTTWC
QVOIKTEC DIETTAPEG, UTTNPETIEC O1AOUVOEDNG, avTaAAayn,
EVOTTOINON Kal TTapouaciaocn 0edouEVwY, TTPOCRACIYOTNTA
KOl AOQAAEIQ TWV UTTNPECIWV

o OuvOoieTal ouVNBWC PE TO UAIKO / AoyIOMIKO, Ta
OUCTAMOTA KAl TIC TTAATQOPMUES TTOU ETTITPETTOUV TNV
ETTIKOIVWVIA JETACU CUOTNMATWY

o ETTIKEVTPWVETAI OE TTPWTOKOAAQ ETTIKOIVWVIAC KAl OTNV
QTTOPAITNTN UTTOOOUN YIA TN AEITOUPYIa TOUC

12



2. UVTOKTIKN OIaAEITOUPYIKOTNTA

e OUVOELETAI OUVNOWG UE HOPYPEC DEDOUEVWIV

 TA UNVUMPATA TTOU PMETAPEPOVTAI ATTO TA TTPWTOKOAAQ
ETTIKOIVWVIAC TTPETTEI VA £XOUV 1A KOAG KaBoplopEvn
ouvTacn Kal KwOIKOTToinon

e TTOAAG TTPWTOKOAAO PETAPEPOUV DEDOUEVA N
TTEPIEXOMEVO, KAl QUTO PTTOPEI VA avaTTapaoTaBEi ue TN
xpnon YA\woowv cnuavong, ormtw¢ HTML kar XML

13



2. NMaaIoAoyIKN OIQAEITOUPYIKOTNTA

o QAOXOAEiTAI UE TN DIAC@AAICT OTI TO OKPIBEC VONUA TWV
AVTOAAAOCOPEVWYV TTANPOPOPIWY YiVETAI KOTAVONTO ATTO
OTTOIAdNTTIOTE AAAN EQAPUOYI) TTOU OEV EiXE APXIKA
QVATITUXOEI yIa TOV OKOTTO QUTO.

e TTAPEXEI TN OUVATOTNTA OTA CUCTAMATA VO OUVOUAOOUV
AN@Oeioec TTANPOPOPIEC PHE AAAEC TTANPOPOPIEC KAl VA TIC
ETTECEPYAOTOUV UE TPOTTO OUCIACTIKO.



OpyavwrTikn OIAAEITOUPYIKOTNTA

e QAOYXOAEgiTOI HE TOV KOBOPIOHO TWV OTOXWV TWV
OPYQVIONWV N ETTIXEIPNOEWYV, TN MOVTEAOTTOINCN
O1adIKOCIWY KaI TN CUVEPYOAOIa TWV OPYAVIOHWY N
ETTIXEIPNOEWYV TTOU ETTIBUPOUV PEV VA avTaAAAdCOoOoUV
TTANPOPOPIEC AAAG £XOUV DIQPOPETIKEC EOWTEPIKEC DOMEC
Kal O1a0IKACiEg

e OTOXEUEI TNV QVTIMETWTTION TWV ATTAITACEWYV TNG
KOIVOTNTOC TWV XPNOTWYV, KABIOTWVTAGC TIC UTTNPETIEC
OI0BECIMEC, EUKOAQ AVAYVWPICIMES, TTPOCITEC KAl
TTPOCAVATOAIOUEVEC TTPOG TOV XPNOTH.

15



ETTiTreda OIQAEITOUPYIKOTNTAC

TeXVIKI Ac@aArig avtaAlayn 2 jpara MpwTékoAAa MAfpw¢ UAOTTOINUEVN

OedouEvwy METAQOPAg
OedouEvwy

2 UVTOKTIKI Eme€epyaoia Aedopéva MpoéTuTra MAfpw¢ UAoTTOINUEVN
AapBavopevwyv avtaAAayig
Oedouévwy oedopévwy, XML

2nuaoiodoyiky Emegepyaoia kai MAnpogopia OvToloyleg OtwpnTIKA
epunveia AapBavopevwy TEKUNPIWHEVN, AAAG pE
TTANPOPOPIWV TIPAKTIKA TTPoBAfuaTa

uAotroinong

Opyavwrikni AuTtéparn ouvdeon Aladikaoieg ApPXITEKTOVIKA ATtroucia evvoloAoyIKKG
Ol1adIKaoIwyV PETAU (por] epyaoiwyv)  HOVTEAQ, oaQrveIag, adpIoTEG
OIAPOPETIKWV TUTTOTTOINJEVEG EVVOIEG e PeydAo elpog
OUCTNHATWY oladikaoieg epunvelag

16



Open GeoSpatial Consortium

o £vacg O1EOVNC, N KEPOOOKOTTIKOG OPYAVIOUOG ME
QVTIKEIMEVO TNV AVATITUCN KAl EQAPUOYI OVOIKTWV
TTPOTUTTWYV VIO YEWXWPIKEC TTANPOPOPIEC KAl UTTNPETIEC
TTPOKEIMEVOU Va UTTooTNPICETAI N OIOAEITOUPYIKOTNTA
METACU OIAPOPETIKWY TTNYWV, UTTNPECIWYV KAl EQAPUOYWV
VEWYPOAPIKWY OEQOUEVWV.

e AUTA TA TTPOTUTTA AVATITUCOOVTAI NECW MIAC dladikaaiag
guvaiveong Kai gival eAeUBepa diabsoiua yia xpnon.

17



OGC standards

http://www.oqgc.org/docs/is/

Geography Markup Language Encoding Standard (GML)

Observations and Measurements conceptual model

OGC GeoSPAROL - A Geographic Query Lanquage for
RDF Data

Web Feature Service (WES) Implementation
Specification

Web Coverage Processing Service (WCPS)
CityGML

18


http://www.ogc.org/docs/is/
http://www.ogc.org/standards/gml
http://www.ogc.org/standards/om
https://portal.opengeospatial.org/files/?artifact_id=47664
https://portal.opengeospatial.org/files/?artifact_id=47664
http://docs.opengeospatial.org/is/04-094r1/04-094r1.html
http://docs.opengeospatial.org/is/04-094r1/04-094r1.html
http://www.ogc.org/standards/wcps
http://www.ogc.org/standards/citygml

ISO/TC 211 geographic information
standards https://committee.iso.org/home/tc211

Reference model for Open distributed processing (RM-ODP)
Geometry

Topology

Temporal concepts

Coverage geometry

Tracking and navigation

Multimodal routing and navigation
Moving features

Spatial referencing by coordinates
Data quality

Metadata

Rules for application schema
Methodology for feature cataloguing

19


https://committee.iso.org/home/tc211

Eidon eTepoyeveiwv

« 2UVTOKTIKN ETepoyEveia
- 2¥XNuarikn Etepoyevela

« 2nNuaacioAoyikr ETepoyeveia



UVTOKTIKN ETEpoyEveia

= 2ABA TTOU XPNOIUOTIOIOUV OIA@OPETIKA AOYIKA HOVTEAQ
OEOOUEVWV (TT.X., OXECIOKA KOl AVTIKEIMEVOOTPAPN).

=  QIAPOPETIKEC YEWMETPIKES QVATTAPOAOTACEIC TWV
YEWYPAPIKWY AVTIKEIMEVWY, TT.X., Vector Kal raster.




2. XnuaTikn Etepoyeveia

OIAPOPETIKA EVVOIOAOVIKA UOVTEAQ  OedOHEVWYV  AOYyW
OIOPOPETIKWY  TPOTIWV  TACIVOUNONS  TwV  TTPAYUATIKWY
OVTOTATWV:
® OvrotnTa - OvrotnTa (oxéoeic 1:M kai N:M, d1a@OopPETIKA XOpaKTNPIOTIKA, N
TTEPIOPICHOI).
B.A. 1 B.A 2
A A

OvtétTnTa A < B OvtétnTa A < B
= A

" XapaktnpioTikéd - XapakTnEIoTIKO (TT.X., OIQQOPETIKA TTEdIA TIHWV).
" Ovrétnta - XapakTnpIloTiKO, 6Tav Ta avTikeEiyeva piag B.A. BswpouvTal
1I010TNTEG O€ WIa AAAn B.A.

" AI0@OPETIKEC avaTTapPACTACEIC TWV DIV OEOOUEVWV, TT.X., OIOPOPETIKES
MOVAOEC, DIAPOPETIKA XWPIKN avaAuan.



s SPIIL TIC ISP T s sSSP TG

‘/EnmAAvn ETAN, ‘AI'III(AAYI'IETAN
\ ANO / \ ANO
N N
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2. nNUaaloAoyikn ETepoyevelia
OIAPOPEG OTO VONUA, TNV EPUNVEIQ ] TV TTPOTEIVOPEVN XPNON
TWV idIWV N OXETICOUEVWY DEQOUEVWV
m OVOMOOTIKI) ETEPOYEVEIA

B YVWOIOKK ETEPOYEVEIA



OvopaoTikn ETepoyéveia

2UVWVUNA: N idla Evvola TTEPIYPAPETAI ME DIAPOPETIKOUC OPOUC

Ydarépeuua [MoTtapdg

| |




OvopaoTikn ETepoyéveia

Opwvupa: ol idiol 6pol atrodidovTal O€ DIAPOPETIKEC EVVOIEC

Pevpa (http://www.greek-language.qr/):

1. kivnon padag uypou N agpiou TTPOC OpIoUEVN KATEUBUVON
2. (NAEKTPIKO) ~, N POI NAEKTPOVIWV OE aywyo.

3. N por) oXNUATWY TToU KIvOoUvTal o€ OPOUO. || (ETTEKT.) TO
TMAMO TOU OPOMOU OTTOU ETTITPETTETAI N KivnOon QUTOKIVATWY
TTPOC TNV idia KaTeuBuvon.


http://www.greek-language.gr/

['vwaolakn ETepoyEvela

OIAPOPETIKEC AVTIANWEIC TOU
XWPEOU TT.X. OIQ@POPETIKOI
OPIOUOI KATNYOPIWV,
OIAPOPETIKI) YEWMETPIKN
TTEPIYPOPT).
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['vwalakn ETepoyevela

o AAQOOG: TTEPIOXN EVTOC TWV OIOIKNTIKWY OPiWV UIag OACIKNC
UTTNPECIAGC, JE N XWPIC dEVTPA (VOUIKOG ] DIOIKNTIKOC OPIOUOG)

o AAQOOG: HEYAAN TTEPIOXN ME TTUKVA KAAUWN QTTO OEVTPA 1 GAAQ
PUTA (OPICHOG KAAUYNG YNG)

« Adoog: Treploxn pe 6aocwon BAGCTNON UTTO DIaXEipIoN yia TNV
TTAPAYWYH SUAEIOG Kal GAAWY TTPOIOVTWY N VIO EUUECT OPEAN
OTTWG Avayuxn f TTPOCTACIa AEKAVWY OTTOPPONG UOATWY

(opIopoGg XpNong yng)

* AAOO0G: 0IKOAOYIKO GUGTNHA TTOU OTTOTEAEITAI ATTO BIOTIKA KO
apIoTIKG oTolIxXEIa TTOU AAANAETTIOPOUV KAl OTO OTT0IO
ETMKPATOUV Ta OEVTPA PE KAAUWN peyaAuTepn amo 1o 20% Tng
TTEPIOXNS (OIKOAOYIKOC OPICHOC)



OvToAoyia

B 20QNG TTEPIYPAPN TWV BACIKWY OVTOTATWY, OAAG KAl TWV
METACU TOUC TTIBAVWYV OXECEWV TTOU QVA@PEPOVTAI O€ Eva
OUYKEKPIMEVO TOUED EQAPPOYNG

m OudEtepn, aAAG Kal EUKOAO UAOTTOINCIUN TTEPIYPAPN N
Oewpia evOC OCUYKEKPIPEVOU TOUEQ, N OTTOIO UTTOPEI VA YiVEl
QTTOQEKTI KAl VA £TTAVAXPNOCIMOTTOINOEI a1Td OAOUG

m Mia ovroAoyia TTPAOKTIKA TTAPEXEI EVA KOIVO AECIAOYIO WOTE
AvOpwTTOI ] UTTOAOYIOTIKG CUCTAMATA VA JTTOPOUV VO
LUOIPACTOUV, ETTAVAXPNCIMOTTIOINCOUYV, OAOKANPWOOUV, KATT.
TTANPOQOPIEC YIa Eva TTEDIO.



XPNOEIC TWV OVTOAOYIWV

1. evvoloAoyIKOG oxedlaouog B.A.
2. QvAKTNON Kal gaywyn TTAnpogopiwy
3. METAPPACN PUOIKNG YAWOOAGC

4. avarrapdoTaaon, dlaxeipion, avraAAayr, evoTroinon
TTANPOPOPIWYV

5. «€cutrvn» avalnrnon tTAnpogopiwyv, semantic web



2UCTATIKA TWV OVTOAOYIWV

m 'Evvoleg (concepts) kal n TTeEpIypagr) Tou VONUaTog TOUG
ouvnOw¢ HECW OPICHWV

m [D10TNTEC (properties) Kal ETMTPETTOUEVES TIMEG

m 2XEoel (relations) peTACU TWV EVVOIWV

m AClwuara (axioms), TTEpIOPICUOI (constraints), KAVOVEG
(rules)

m XAPOKTNPIOTIKEG TTEPITITWOEIC (INnstances), TTapadeiypara

Mia ovrToAoyia pe Eva oUVOAO TTEPITITWOEWY CUVIOTA Hia Bdon
yvwaong



OWL (Web Ontology Language)

 YAWOOO onNUacioAoyIKoU I0TOU TTOU QVATITUXONKE aT1TO TO
World Wide Web Consortium (W3C)
(https://mwww.w3.org/OWL/)

e TTAPEXEI TUTTOTTOINCN YIA TNV TTEPIYPAPN TTOAUTTAOKNG
YVWOoNG YIa €VVOIEC KOl OUOXETIOEIC METACU TOUC

e Pagciletal oto Resource Description Framework (RDF)


https://www.w3.org/OWL/

Geographic Ontology

SNAP view 6 August 2002
ti

Geographical Afordances
1
Geographic Objects Geographic Atributes ) ) .
[Independent Geographic |Dependent Geographic Places, Environments, Niches FI E I_ D view
Entities] Enfities) [Dependent Geographic Entities]
] Fields [including Spatial
Agent Atirbutes Regions a5 Null Cases of
H e —— _‘.?'.E.IE_I:'E rp— H  Ammy Morale, Government Fields]
Govemments, Ammies - :
Comuption I I 1
Field Attributes — Fields e oatal reion
Physical 1 Physical Atiributes =levation = TF:_‘E'F = e Spatial regions
Mountains, lcebergs Soil types, elevation at a point populabon density
2D Spatal regon P }
Socia Social Atiributes Mobile Static Arctic Circle, US M
I Mations, Cities || ~Property Rights in Lanc Termitorial Waters JFK Airspace
Boundaries 1 Boundary Attributes
[Fiat and Bona Fide] Disputed, laid down by treaty
SPAN view
Portion of Spacetme
[Projections of Dynamic
Gepgraphic Entities]
[ 1 1
Dynamic Geograghic Entities Spacetime wormof 2 + T Spacetime worm of 3+ T
[Exist in space, have termporal _ dimensions G mensions
partsitemporal extensior] [Ife/history of static 20 [IFeshistony of static 30
) geographic entitty] geographic entitty]
Processual Entities
[Exists in space and time, unfolds
n time phase by phase]
Actions ) Physical Socia Events [Boundaries of
Army manoeuvre, passing of Erosion, water run-off, Demagraphic change Processs]
re-zening crdinance forest fire epidemic Beginnings. Endings

Basic Formal Ontology (https://basic-formal-ontology.org/)



ONTOLOGY SEARCH

Documentation

Ontologies
oLS = > ENVO_00000022
Visualized term: river (hitp/ipurl obolibrary.org:
ENVO_ 00000171 Legend
river mouth [ Relationship Color Visibility
ENVO_00000386 {
stream \ [ riverisland | Extended nodes () [ -
ENVO_00000023 \ 4 ENVO_00000423 |
\ [}
3
> [ - riverine flood 2
% & continuous with
& C,k m@b ENVO_ 01000712
. \ & i
river bank \ > ool dj it
ENVO_00000143 (oo .
“®ag), oo
Cent,
e, has part
= ——adjacent-tp river bed
e ENVO_00000384 located in
polluted river oY & e part of
ENVO_03600015 river channel ",
ENVO_01000652 o
& ] location of
4 L
] ) river water Select/Deselect all
/ \ ENVO_01000599
freshwater river | \
ENVO_01000297
List of extended nodes (*):
| geothermally heated river * river (ENVO_00000022)
N underground river ENVO_01000908 ‘
(‘? ENVO_00000059 @ )
@O®e e®
on || Hierarchical layout ‘ Search nod ‘ Search Node

| Create clusters H Open all clusters || Auto rearrange

https://www.ebi.ac.uk/ols/ontologies/envo/terms/graph?iri=http://purl.obolibrary.org/obo/ENVO

Help with this visualisation

00000022



https://www.ebi.ac.uk/ols/ontologies/envo/terms/graph?iri=http://purl.obolibrary.org/obo/ENVO_00000022
https://www.ebi.ac.uk/ols/ontologies/envo/terms/graph?iri=http://purl.obolibrary.org/obo/ENVO_00000022

= BabelNet Login | Preferences

river ] [ English -

DEFINITIONS EXAMPLES RELATIONS SOURCES
English v
ISA stream - film
HAS PART channel - water - River mouth - Backwater - streamflow = +7 relations
PART OF water system - drainage system - The Loire Valley between Sully-sur-Loire and Chalonnes
HAS KIND tributary - channel - distributary - tidal river - wadi  +44 relations
HAS INSTANCE Aar - Acheron - Adige - River Aire - Alabama +357K relations
AWARD RECEIVED biotope of the year
COUNTRY OF ORIGIN India

DESCRIBED BY SOURCE  Brockhaus and Efron Encyclopedic Dictionary - Explanatory Dictionary of the Living Great Russian Language
Gujin Tushu Jicheng

DIFFERENT FROM stream

MODEL ITEM Amazon - Yangtze « Congo - Mississippi River « River Thames

h\’ﬁ“é SAPIENZA NLP | Babelscape cnse | @ OO

https://babelnet.org/synset?id=bn%3A00067948n&orig=river&lang=EN
37


https://babelnet.org/synset?id=bn:00067948n&orig=river&lang=EN

2HMAZIOAOI'IKH OAOKAHPQZzH
(SEMANTIC INTEGRATION)
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2NuacioAoyiknn OAoKANpwon

(Semantic Integration)

" 2uoxeETIoN TTANPOPOPIWY OTTO OIOPOPETIKES TINYEG: T
OUCTAHATA KAl T JOVTEAQ OEOOPEVWV TWV XPNOTWV

gival ETEPOYEVI, EXOUV avaTrTuxOei aveaptnTa 10 £va
aT1TO TO GAAO.

" Tpia Bepehiwdn (nTruara:

1. Eidn eTEPOYEVEIWV — TPOTTOC EVTOTTIOMOU Kal
emmiAuang

2. Empépoug 01001Kaoieg OnNUATIOAOYIKNG
oAOKANpwWaONG

3. Eidn kai gmitreda oAokAnpwaong



Aladikaoie¢ 2nuaaioloyikng OAoKANpwaong

APXIKEG TTNYEG TEXVIKEG NLP
TTANPOPOPIWV ESAFOrH
ZHMAZIOAOrIIKHZ
oxnuara B.A NMAHPO®OPIAZ
Ta§IVOUNOEIG
ovToAoyigg
KEipNEVO :
EVVOIEG Kal
ONHAcIoAoyIiKa
OTOIXEia METPO OHOIOTNTOG
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Entity extraction / linking

Entity extraction

ISA earthquake e tsunami
COUNTRY Indonesia

ISA

PART OF
CAPITAL
CONTINENT
POPULATION
LATIDUDE
LONGITUDE

country

Austronesia ® Southeast Asia
Jakarta

Asia

267,663,435

S 5¥0"0"

E120°0'0"

ISA
COUNTRY
PART OF
CONTINENT
POPULATION
LATIDUDE
LONGITUDE

Island

Indonesia

Indonesia ® Greater Sunda Islands
Asia

50,365,538

N 0° 0 0"

E 102°0'0"

Entity linking
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Concept extraction / linking

location  location ~ date
occurred in the coast of Suatra, Indoresia on December 26, 2004
generated a tsunami which caused severe damage and casualties in the populated lcoastal areas

| |
quake -seism -temblor -seismic activity
SYNONYM TO k i bl ismi ivi
shaking and vibration at the surface of the earth resulting from undergroun
| DEFINITION haki d vibrati h rf fth h Iting f d d |
movement along a fault plane of from volcanic activity
I fault pl ff [cani ivi |
geological phenomenon ¢ phenomenon
| IS A logical ph h
| HAS INSTANCE 2002 Hindu Kush earthquakes e 2002 Molise earthquake ® 2007 Noto earthquake |
isaster ¢ [andslide ® tsunami
| HAS EFFECT  di landslid i |
HAS QUALITY epicenter e Hypocenter |
moment magnitude scale e Richter scale
I MEASUREMENT SCALE itud le ® Rich I
| |
| |
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Relation extraction / linking

The 2004 Indian Ocean earthquake occurred n the coast of Sumatra, Indonesia on Decernber 26, 2004

|

|

| concept relation  concept  relation o ‘concept
| The learthquake generated a tsunami which caused severe damage and casualties in the populated _I
|

|

of Indonesia, Sri Lanka, India, and Thailand. |
location  location location  location i .
Relation extraction
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Type the content to annotate: The 2004 Indian Ocean earthquake occurred in the coast of Sumatra, Indonesia on December 26, 2004,

The earthquake generated a tsunami which caused severe damage and casualties in the populated coastal areas of Indonesia, Sri Lanka, India, and

Thailand.
Or select a text file: Choose File | No file chosen
Output type: JSON i
Document format: plain text v
Term Sentiment Sentence [ Person Location [ Organization [Hashtag [URL [ UserlD

Test Pipeline download

Annotation types: @ Loca

| Sentence ] Sentimentfg Term 3

The 2004 _ garth uake occurred in the coast of Sumatra, _ on December 26, 2004. The earthquake generated a tsunami which caused severe damage and
casualties in the populated coas s of (@ Indonesia, |9 Sri Lanka, and (@ Thailand.

Annotations at this location

Sentiment

emotion sadness
polarity negative
sarcasm no

https://cloud.gate.ac.uk/shopfront/displayltem/environmental-annotator
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Aladikaagia 2.
2.UyKpion Kartnyopiwv

€VVOIEG Kal
ONHAacIoAoYIKaG

oTOIXEIa METPO OHOIOTNTAG

6pol
1I810TNTEG
OXEOEIG
AgiToupyiegg
2YIKPIZH ENNOIQN /
ONTOAOTIIQN

mPoodiopIouog /
ETMIAUCT ETEPOYEVEIWV
EKTiMNON opolIdTNTOG
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EKTiunon opoloTnTaC

o H exTipnon oyoIdTNTAC €ival N BACN yIA TV AVTIOTOIXION
METACU TWV KATNYOPIWV

o MrTTOpPEi va €ival €iTE TTOCOTIKI, EITE TTOIOTIKN

e [loooTIKN eKTiUNON OMOIOTNTAC: UTTOAOYIZETAI UE METPA
oMoIOTNTAG KAl ekppadeTal aTo dlaoTtnua [0, 1], 6tTou 10 0
OnNMAaivel OTI O1 EVVOIEC EivVal OIAPOPETIKEC KAl 1 onuaivel
OTI Ol EVVOIEC €ival ICOOUVAEC.

o [lolOTIKN €KTiNON OpOoIOTNTOG: UTTOAOYICETAI UE TN HOPEPN
KATNyopIlwv TTou KaBopilouv TN oxéon JETACU OUO
EVVOIWYV, OTTWG I000UVAUia, CUUTTEPIANYN, ETTIKAAUYN
K.ATT.
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Aladikaoia 2:
2.UyKpion Kartnyopiwv

= 2ZTOYXOI:
1. TIPOCOIOPICHUOC OUOIOTATWY KOl ETEPOYEVEIWY
2. ETTIAUON ETEPOYEVEIWV

= MeBodoAoyieg:

1. yia ToV TTPOCOIQ O OUOJOTATWY KOl ETEPOYEVEIWV
Y 'ITOO'OTIIQ[%) 8KTI|.P H opglémgag ROY

= TEXVIKEC OUYKPIONG OpWV
= TEXVIKEG OUYKPIONG XAPOAKTNPIOTIKWY OTOIXEIWV
= UTTOAOYIOUOG ONMACIOAOYIKAG ATTO0TAONG

2. YIa TNV €TTIAUCN ETEPOYEVEIWV

. dTNTAC - OUVNO aoileTal O
nr?djor{ngraK%qon ouoIOTNTAC - oUVABWC BaoileTal oTN



Ontology A

Water:

Stream:

River:
Lake:

Canal:

Ontology B

Water:

Watercourse:

Stream:

Canal:

Waterbody:

Lake:

Part-of: the Earth’s surface

Has-Parts: {ford, meander, midstream}

Has-Parts: {estuary, rapid, waterfall}
Has-Parts: {inlet}

Has-Parts: {lock, lockage}

Part-of: the Earth’s surface

Has-Parts: {midstream, riverbank}

Has-Parts: {lock}

Has-Parts: {inlet}

Attributes: {cover}

Attributes: {{cover}, {nature}, {flow}}

Attributes: {{cover}, {nature}, {size}, {flow}}
Attributes: {{cover}, {surroundness}}

Attributes: {{cover}, {nature}, {purpose}}

Attributes: {cover}

Attributes: {cover}

Attributes: {{cover}, {nature}, {flow}}

Attributes: {{cover}, {nature}, {purpose}}

Attributes: {cover}

Attributes: {{cover}, {surroundness}}



2 NuaaloAoyikn eiITovia

OvToAoyia A
thing
water
stream canal watercourse waterbody

lver

T

stream canal lake



Rodriguez kai Egenhofer (2003, 2004)

S(a’,b?)=w,S,(a?,b)+w,s,(@".b?)+w,s,(a?,b%)

yia w,,, w,, and w, = 0, étrou

w: synonym words

u: distinguishing features

n: semantic relations (semantic neighborhood)

S(a,h) = AnB| e
[AnB|+al(a,b)A/B|+(1-a(ab))B/A
depth(a®) ) q
P depth(ap) + depth(bQ) depth(a ) < depth(b )
a(a ,bq):< denth(a”) >
_ eptn(a ) q
L depth(ap) + depth(bq) depth(a ) > depth(b ))




2.UYKpION KATNnyopIiwy - TTapadelyua

S(a’,b?)=w,S,(a?,b)+w,s,(@".b?)+w,s,(a?,b%)

S(stream”, streamPB) = 0.615 (stream”is 61.5% similar to stream?&)
S(canal®, canalP) = 0.693 (canal® is 69.3% similar to canal®)
S(lake?, lakeB) = 0.77 (lake” is 77% similar to lakeB)

S(water”, waterB) = 0.85 (water” is 85% similar to water®)



EVTOTTIONOC 2ZnuaalioAoyIKwV ETepoyeveEIWY —
2.UyKpion Kartnyopiwv

lcoduvauia © O

2IMMA 2N B
MoTtapia: QuUOIKES POEC udATWV MoTtauia: QuOIKES POEC udATWV

Alagpopa ® O

2IMA 2B

Nipveg: puoikéc Qwveg udATwWV TTOU OdAaocoa: usydAn emeaveia aAuupou

mrepiBdAAovrar amé Enpd VEPOU TTOU TTEPIBAAAETAI UEPIKWS ATTO
énpa




EVTOTTIONOC 2NUacIoAoYIKWY ETEpOYEVEIWY —
2.UyKpion Katnyopiwyv

EmkaAuyn @
2N A 2B
KavaAia: rexvnréc poEC udarwy 1mou KavaAia: rexvntec N BeATIWUEVES
XPnNaIuoTTolouvTal YVIA UETAPOPES KAl (PUOIKEC POEC UOATWYV TTOU
apodesuaon xpnoiuyortroiouvral yia apdeuon
2UpTTEPIANWN .
2MMA 2B
Nipveg: QuaikeES N TexvnNTéEC QWVES Aipveg: puoikée (wveg udarwv
udarwyv trou 1repifdAAovrar amro énpa mou 1repiBaAAovrar arro énpd




2 NUaaioAoyikn NapayovToTtroinon
(Semantic Factoring)

e QladIKaOia EVVOIOAOYIKNG avaAuong

e QTTOOUVOETEI Pia TTOAUTTAOKN €VVOIQ OTIC
OUVIOTWOEG EVVOIEG ATTO TIG OTTOIEC OpPIleTAl
(OTOIXEIWDEIC EVVOIEC ) OTOIXEIA), TTOU ovopadlovTal
ONMACIOAOYIKOI TTOPAYOVTEG.
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[Mapadelypa: 2nuacioAoyikn Napayovrtotroinon
ETKaAUTITTOMEVWY KaTnyopiwyv

TERM IS-A COVER | PURPOSE NATURE

canal mtation or \

(Ontology A) way | water / migation artificial >

canal \ . artificial or
way water transportation

(Ontology B) imW

canal
(ONTOLOGY A)

artificial artificial
irrigation transportation
canal canal




EVTO'ITIO'|JO§ m m
ETrl)\uor] o nepiAyn
ETepoyeveiwv
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Aladikaaoia 3: OAokANpwon

TPoodiopIouOg /
EMIAUCT ETEPOYEVEIWV

gubuypdpupion
avTioToiXion
gvotroinon
oAokAnpwon

OAOKAHPQZH

OAOKANpwpévn

ovtoAoyia
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Aladikaoia 3: Moppec OAokAnpwaonc (1)
(Sowa, 2000)

= EuBuypdappion (alignment): diadikaoia atrAng
QVTIOTOIXIONG KATAYOPIWYV OIAPOPETIKWY OVTOAOYIWVY,
ouvnBwc Pe xpron epyaiciwv petappaonc /
UMETATPOTTNG. AEV TTPOKAAEI aAAoiwan.

» Mepiki cupBarornTta (partial compatibility):
dladIKagia evotroinong Twv OUOIWY THNUATWY TWV
QPXIKWYV OVTOAOYIWV. Ta UTTOAOITTA TUAMATA TWV
oVvTOAOYIWV dlaTNPEOUVTAl WG £XOUV. [NpoKaAEi
aAAoiwon oTa Kolva TUAUATa.



Aladikaoia 3: Moppec OAokANpwaong (2)
(Sowa, 2000)

= Evotroinon (unification): diadikagia evotroinong 0Awv
TWV KATNYOPIWV TWV APXIKWV OVTOAOYIWYV Ol OTTOIEG
TTAPATTOIOUVTAl WOTE VA Eival JETACU TOUC oupPBaTeC. To
aTToTEAEOUA €ival pia TEAIKN ovToAoyia. INpokaAci
aAAOIWON OTIG APXIKEG OVTOAOYIEG.

* Mpayuatikn oAoKARpwon (true integration):
dladikaagia dnuIoupyiag piag povadiknG ovToAoyiag, N
OTTOIQ ATTOTEAEITAI ATTO TIC APXIKEC KATNYOPIES KAl
KATTOIEG ETTITIPOCOETEC ATTAPAITATEG YIA TN CUCXETION.
Agv TTPOKOAEI aAAOiWON OTIC APXIKEC OVTOAOYIEG.



Aladikaoia 3n: OAokANpwon

 INPUT: onMacoIoAoyIKOi TTapAYOVTEG, ONUACIOAOYIKA OTOIXEIQ Kal
OXEOEIC METACU TWV APXIKWY KATNYOPIWY TTOU KAnpovopouvTal
OTOUG ONUACIOAOYIKOUG TTOPAYOVTEG

« MEOGOAO2Z: Formal Concept Analysis (FCA) (Wille, 1992,
Ganter and Wille, 1999)

m OUTPUT: pia TeAIKN
OAOKANPWHEVN e e
ovToAoyia ETEPOYEVEIRV

OAOKAHPQEH oAokAnpwpévn
ovToAoyia /

ovToAoyigg




AopEC yia Tnv Avatrapaotaon
['ewypapikwy Karnyopiwv

Hirtle (1995):

m OEvTpa (trees)

m JlaretaypEva dEvtpa (ordered trees)
s JIKTUWTQ (lattices)

Ta OIKTUWTA €ival TTI0 IOXUPEG KAl EUEAIKTEG OOMEG YIa TNV
AVATIAPACTACN TWV TTOAAATTAWY, ETTIKAAUTITONEVWY OXECEWV

LMETAEU TWV YEWYPAPIKWY EVVOIWV /\

N M

tree Ordered tree lattice



€AIKN ovToAoyid Cz

BODY OF WATER

C7
BODY OF WATER
(WordNet)

INLAND WATER

c4
INLAND WATER
(DIGEST)
N A
C9
NATURAL
| / \

c8 C11
ARTIFICIAL NATURAL
WATERWAY WATERWAY

APXIKEC KATNYOpPIE

NEEC KaTNYOpPIES



Anuioupyia tnc OAokAnpwueEvne OvToAoyiag

Koivég
KATNYOPIEG




OAOKANpwon ovIioAoyIwvV

ARTIFICIAL ' !
SURFACES i AGRICULTURAL \

AREAS |

\ Industrial
and

commercial
units

Transport
units
Mine, dump
and
construction

sites Artificial, non-

agricultural
vegetated areas,
sport and cultural
EENR7EES Heterogeneous
Pastures agricultural
areas

land Permanent
crops
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