EONIKO MET2OBIO NMOAYTEXNEIO
2XOAH ATPONOMQN TOMNOIMPAD®QON MHXANIKQN - MHXANIKQN M'EQMNAHPO®OPIKHZ

AMNMMz rEQNAHPO®OPIKH
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EpyaoTtrpio Xaptoypaiag
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http://www.ssqqg.com/travel/images/danuberiver2016x007.jpg
O TToTaNOG TTEPVAEI N ayyilel Ta ouvopa dEka xwpwv: ['epuavia,
Poupavia, Ouyyapia, ZepBia, BouAyapia, ZAoBakia, KpoaTia, Oukpavia,
MoAdaia kai AuoTpia. H Aekavn attopponG TOU EKTEIVETAI O€ EvvéQ
OKOMN XWPEG.
[MpOBANMA: dIAPOPETIKEC BACEIC OEDOUEVWY ATTO DIAPOPETIKEC XWPEC:
dlaPOoPEC o€ YAWOooa, TTPodIaYPAPES, XPOVO EVNUEPWONG, KATT.



GeoBIM benchmark
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'presentations&publications’ page.

background ~ tasks ~ data software participants

GeoBIM benchmark 2019

Recent news

The three final journal papers are published and open access online. See them in the

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

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

National University
of Singapore

NUS

The website is up-to-date with final participants and (almost) final list of software. In the
'event' page of this website, you can also find the materials and recordings of the GeoBIM

The benchmark is finished, thank you to all the involved people for the participation!

benchmark workshop. Have a nice Christmas break everyone!!

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

All news

faq presentations & publications

Important dates and next
steps

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

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

October 31st, 2019
* Deadline for data processing
and benchmark answer
submission

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

Team

Francesca Noardo
Ken Arroyo Ohori
Jantien Stoter
Filip Biljecki
Claire Ellul

Lars Harrie
Thomas Krijnen
Giorgio Agugiaro
Margarita Kokla



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

Oplopoi DIaAEITOUPYIKOTNTOC

IKQvOTNTa OUO N TTEPICOOTEPWYV CUOTHUATWYV va
aviaAAQooouv TTANPOQYOPIEC Kal va XPNCIUOTTOIOUV TIC
TAnpo@opisc mou Exouv avraAlaéer (IEEE Standard
Computer Dictionary)

IKQVOTNTA ETTIKOIVWVIAC, EKTEAETNC TTOOYPAUUATWY N
UETAPOPAC dedouEVwWY UETAEU dIapOPWV AEITOUPYIKWV
UoVaowV UE TPOTTO TTOU QTTAITEI O XPNOTNG va EXEI Aiyn N
KaBoAou yvwaon twv LHovadikwVv XapakTnpIoTIKWV QUTWV
Twv povadwyv (International Organization for
Standardization)



e H dlaAsIToupyIKOTNTA AVAPEPETAI OUVNOWC O€
TTPOOTTABEIEC ATTO KATW TTPOG TA TTAVW TTOU OEV
ETTIBAAANOVTAI ATTO IO KEVTPIKI apXl] ouTe odnyouvTal
QTTO Mia JOVO €QapUOYH.

e Ta oUOTAMUATO KAl TO HOVTEAQ OEOOUEVWYV TWV XPNOTWV
gival ETEPOYEVN, EXOUV avaTITuXBei avecapTnTa TO £va
aT1TO TO AAAO.



2.TOYOI




Ta autOvoua CUCTAMATA TTPETTEI VA AVTIMETWTTIOOUV OUO
ONMAVTIKEG TTPOKANCEIG:

avtaAAayn 0edouEVWY Kal KOIVO OUVOAO UTTNPECIWYV
ETTECEPYATIO EPWTNUATWY KAl OI0BE0IYO Kal TTPOCRACIYO
AAAWYV AITNUATWY MEOW ETTIKOIVWVIWYV OIKTUOU
KOIV] KaTavonon Twv KOOIV} YAWO OO KAl HOVTEAO

OEOOMEVWY KAl TWV AITNUATWY  AvaTTapAcTaoNS



AIQGAEITOUPYIKOTNTA CNUAIVEL:

B «AvoIxtotnta» (openness) 6oov agopd Tn Blounxavia
AoyliouikoU, dnAadn TNV eAeUBepn dnuoacicuon Twv
EOWTEPIKWY OOMWYV TWV OEOOUEVWIV.

m EAcUBepn avraAdayn (free exchange) dedouévwy, apou
KGABe ouoTnua Ba yvwpilel TN HopPn TwV OEOOUEVWYV TWV
AAAWV cuoTNUATWY - TTPOTUTTA AVTAAAQYNG.

m Koiviy aAAnAeTTidpaon Twv xpnotwv (commonality in user
Interaction), dnAadr o PaBuog eCoIKEIWONG TWV XPNOTWV
ME Ta TTEPIBAAAOVTA aAANAETTIOPOONC.



AIOAEITOUPYIKOTNTA ONUAIVEL:

ATttAotroinon (simplification) oTiIC JOPPEC TWV OEDONEVWV KAl
oTa TTPOTUTTIA, OTNV OAANAETTiIOpaON PETAEU TOU XPNOTN Kal
TOU OUCTAMATOG, OTN YVWON TTOU ATTAITEITAI ATTO TOV XPNOTN.

Ala@aveia (transparency), dnAadn atmodEoPEUTN TOU XPRoTN
aTTO TIC AETTTOUEPEIEC UAOTTOINONCG.

OpuoiotnTta (similarity), dnAadry o PaBudc oTov OTT0I0 TA
oUvoAa Oedopévwy, T OUOTAUATAO AOoyIOMIKOU 1 ol
OPYQVIOUOI XPNOIUOTTOIOUV TO idI0 AEEIAOYIO, aKOAOUBOUV TIC
id1EC oUMPBAOEIC KAl ETTOPEVWC UTTOPOUV VA OIOAEITOUPYOUV.



Etritreda O1aAEITOUPYIKOTNTAG

OpyavwriKr OIAAEITOUPYIKOTNTA

2. NUAacIoAoYIKA OIOAEITOUPYIKOTNTA

2 UVTAKTIKN OIQAEITOUPYIKOTNTO

Texvikn dlaAEIToOUpYIKOTNTA

11




TexVIKN OIAAEITOUPYIKOTNTO

e KOAUTTTEI TA TEXVIKA {NTAMATA TG OUVOEONGC CUCTNUATWY
Kal utTnpeaiwyv. MNepiAauBavel BACIKES TTTUXEG, OTTWG
QVOIKTEC DIETTAPEG, UTTNPETIEC dDlaoUVOEONG, avTaAAayr),
EVOTTOINON Kal TTapouaiaon 0e00UEVWY, TTPOOBACINOTATA
KOl AO@QAAEIQ TWV UTTNPECIWYV

e OUVOEETAI OUVNBWC PE TO UAIKO / AOYIOUIKO, T
OUCTAMATA KOl TIC TTAATQOPUEC TTOU ETTITPETTOUV TNV
ETTIKOIVWVIA JETACU OUCTNUATWYV

o ETTIKEVTPWVETAI OE TTPWTOKOAAQ ETTIKOIVWVIOG KAl OTNV
QATTOPAITATN UTTOOOWI YIa TN AEITOUpPYia TOUG

12



2 UVTOKTIKN OIOAEITOUPYIKOTNTA

e OUVOEETAI OUVNBWG UE HOPPEC DEDOUEVIV

° TO UNVUUATO TTOU PJETA@PEPOVTAI ATTO TA TTPWTOKOAAQ
ETTIKOIVWVIAG TTPETTEI VA £XOUV UIA KOAG KaBoplouEvn
ouvTtacn Kal KwdlKoTroinon

e TTOAAQ TTPWTOKOAAQ HETAPEPOUV DEDOUEVA N
TTEPIEXOMEVO, KOl QUTO PTTOPEI VO AVATTAPOOTOOEI PJE TN
xpnon YAwoowyv ocnuavong, otmrw¢ HTML kair XML

13



2. NUaCIoAOYIKN OIOAEITOUPYIKOTNTA

e QAOXOAcgiTal pe TN dlac@AAICN OTI TO OKPIBEC vONUa TWV
AVTaAAAQOCOPEVWV TTANPOPOPIWY YIVETAI KOTAVONTO ATTO
OTTOIOONTTOTE AAAN EQAPMOYN TTOU OEV EIXE APXIKA
QVATITUXOEI yIa Tov OKOTTO QUTO.

o TTAPEXEI TN OUVATOTNTA OTA CUCTAMOTA VO OUVOUAOOUV
AN@OcioeC TTANPOYOPIEC PE AAAEC TTANPOPOPIEC KAl VA TIC
ETTECEPYAOTOUV UE TPOTTO OUCIACTIKO.



OpyavwrTiKn OIOAEITOUPYIKOTNTA

* QOYXOAEgITAI HE TOV KOBOPIOPO TWV OTOXWV TWV
OPYAVIOUWYV N ETTIXEIPNOEWY, TN MOVTEAOTTOINON
O1adIKACIWYV Kal TN CUVEPYAOIa TwWV OPYAVICHWY N
ETTIXEIPNOEWYV TTOU ETTIOUPOUV HEV VO avTaAAGOOOouUV
TTANPOPOPIEC AANG £XOUV DIAPOPETIKEG EOWTEPIKEC DOMES
Kal OI0OIKACIEC

e OTOXEUEI OTNV QVTIMETWTTION TWV ATTAITHOEWY TNG
KOIVOTNTAG TWV XPNOTWYV, KABIOTWVTAC TIC UTTNPETIEG
OIaBE0IEC, EUKOAO AvAYVWPICIPES, TTPOCITEC KAl
TTPOOAVATOAIONEVEC TTPOC TOV XPNOTN.

15



ETTiTreda OIaAEITOUPYIKOTNTAC

Texvikny Ac@aAric avraAiayn ZApara MpwTt6ékoAAa MAfjpwg uAoTroinuévn

O0edopévwv HETAPOPACS
O0edopévwv

2 UVTAKTIKNA Emegepyaoia Aedopéva MpdTutta MAfjpwg uAotroinuévn
Aappavépevwv avraAAayrg
OedopEVWV dedopevwv, XML

2nuaociohoyiky Eme€epyaoia kai MAnpogopia OvroAoyieg OewpnTIKA
epunveia Aappavéuevwy TEKUNPIWHEVT, AANG pE
TTANPOPOPIWV TIPAKTIKA TTPOPArpaTa

vAotroinong

Opyavwriki Autéparn ouvdeon Aladikaoieg APXITEKTOVIKA Atroucia evvoioAoYIKI|G
O1adIKaoIWY HETAEU (pon} epyaciwy)  HOVTEAQ, OaQrVeInG, adpIoTES
OIAPOPETIKWV TUTTOTTOINMEVES £VVOIEG UE PEYAAO P0G
OUCTNHATWY dladikaoieg EPUNveiag
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Open GeoSpatial Consortium

e £vag 01EBvNC, NN KEPOOOKOTTIKOC OPYAVIOUOG ME
QVTIKEIMEVO TNV AVATITUCN KAl EQAPUOYN AVOIKTWY
TTPOTUTTWYV YIO YEWXWPIKEC TTANPOPOPIEC KAl UTTNPETIEC
TTPOKEIMEVOU va uttooTnpifeTal N OIAAEITOUPYIKOTATA
LMETACU OIA@POPETIKWY TTNYWV, UTTNPECIWY Kal EQAPUOYWYV
VEWYPOAPIKWY OEDOUEVWV.

e AUTA TO TTPOTUTIA QVATITUCCOOVTAI HECW MIAG OIadIKATIAC
guvaiveong Kal gival EAeUBepa dlabBeaipa yia xpron.



OGC standards

http://www.oqc.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 (WFES) Implementation
Specification

Web Coverage Processing Service (WCPS)
CityGML

18


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

e Tracking and navigation

« Multimodal routing and navigation

e Moving features

o Spatial referencing by coordinates

o Data quality

 Metadata

* Rules for application schema
 Methodology for feature cataloguing

19


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

Eidon eTepoyeveiwv

« 2UVTOKTIKN ETEpoyEveia
. 2¥XNuartikn Etepoyéveia

« 2nuacoioloyikn ETepoyeveia



UVTOKTIKN ETEpoyEvela

= 2ABA 10U XpPNOIYOTTOIOUV OIA@OPETIKA AOYIKA HOVTEAQ
OEOOMEVWV (TT.X., OXECIAKA KAl AVTIKEINEVOOTPAYN)).

=  OIAPOPETIKES YEWMETPIKES QVATTAPOACTACEIG TwV
YEWYPAPIKWY QVTIKEINEVWYV, TT.X., Vector kai raster.




2. XnUaTikn ETepoyevela

OIAPOPETIKA EVVOIOAOYIKQ MOVTEAQ OedOUEVWY  AOYW
OIAPOPETIKWY  TPOTIWV  TaACIvOUNONS  TwV  TTPAYMATIKWY
OVTOTNTWV:
® Ovrotnta - OvrotnTa (oxéoelc 1:M kai N:M, d1apopeTIK& XapaKTNPIOTIKA,
TTEPIOPIOHOI).
B.A. 1 B.A. 2

A A
OvToTnTa A < B OvToTnTa A < B
] A

" XapakTnpioTikS - XapakTnEIoTIKO (TT.X., OIAQOPETIKA TTEDIA TIHWV).
" Ovrétnta - XapakTnpeIoTIKO, 6Tav Ta avTiKeEiyeva piag B.A. BewpouvTal
1I010TNTEG O€ WIa AAAn B.A.

" Al0@OPETIKEC avaTTOPACTACEIC TWV iDIWV OEOOUEVWVY, TT.X., OIOPOPETIKEC
MOVAOEC, DIAPOPETIKI XWPIKI avaAuan.



ISP TG e ISP TG [ s S T R

‘AEI'IIKAAYI'I ETAN' ‘AI'IIKAAYI'IETAN
\ ATO / \ AMNO
N N
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2. NUaaloAoyikn ETepoyeveia
OIAPOPEC OTO VONUA, TNV EPUNVEIQ 1 TAV TTPOTEIVOPEVN XPNON
TWV idIWV 1 OXETICOUEVWYV OEDONEVWV
B OVOMOOTIKN ETEPOYEVEIQ

B YVWOIOKN ETEPOYEVEIQ



OvopaoTikl ETepoyéveia

2UVWVUNQ: N idla Evvola TTEPIYPAPETAI E DIAPOPETIKOUC OPOUG

Ydarépeuua [MoTapog

| |




OvopaoTiky ETepoyéveia

Opwvupa: ol idlol 0pol atrodidovTal o€ DIAPOPETIKEG EVVOIEC

Pevpua (http://www.greek-lanquage.qgr/):

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

3. N por) oXxNUATWYV TToU KIvouvTal o€ OPOUO. || (ETTEKT.) TO
TMAMA TOU OPOPOU OTTOU ETTITPETTETAI N KivON QUTOKIVATWY
TTPOC TNV idla KateuBuvon.


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

[ vwoliakn ETepoyevela

OIAPOPETIKEC AVTIANWEIC TOU
XWPEOU TT.X. OIQPOPETIKOI
OPIOHOI KATNYOPIWV,
OIAPOPETIKN YEWMPETPIKN e
TTEPIYPARH. IF:




AR
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['vwaolakn ETepoyEvela

o AAQOOG: TTEPIOXN EVTOC TWV OIOIKNTIKWYV 0PIV UIaG OATIKNC
UTTNPECDIAC, ME N XWPIC dEVTPa (VOUIKOG 1] OIOIKNTIKOGC OPIOHOG)

o AAQOOG: HEYAAN TTEPIOXN ME TTUKVA KAAUWN aTTO OEVTPA N GAAC
QUTA (OPIOHOG KAAUYNG YNS)

 Adoog: Treploxn pe daowdn BAACTNON UTTO OlaXEipIon yia TNV
TTapaywyn SUAEIag kal GAAWV TTPOIOVTWY 1 YIa EUUECA OQEAN
OTTWG AvVaYUXN N TTPOCTACIA AEKAVWY ATTOPPONG UOATWYV

(opiopdg Xpnong yng)

* AGOOGC: 0IKOAOYIKO oUOTNMA TTOU aTToTeAEITAI ATTO BIOTIKA KAl
afIoTIKA oToIxeia TTou AAANAETTIOPOUV KAl OTO OTTOI0
ETTIKPATOUV Ta OEVTPA PE KAAuWN peyaAuTepn atro 1o 20% TG
TTEPIOXNC (OIKOAOYIKOC OPICHOC)



OvTtoAoyia

B 20PN TTEPIYPAP TWV BACIKWY OVTOTATWY, OAAA KAl TWV
METACU TOUC TTIBAVWV OXECEWV TTOU AvVA@PEPOVTAl OE Eva
OUYKEKPIMEVO TOUED EQPAPHOYNG

m OudEtepn, aAAG Kal EUKOAQ UAOTTOINCIUN TTEPIYPAPN N
Bewpia EvOC OUYKEKPIPEVOU TOUEQ, N OTTOIO PUTTOPEI VA YiVEl
ATTOOEKTI KAl VA £TTAVAXPNOCIMOTTOINOEI attd OAOUC

m Mia ovroAoyia TTpaKTIKA TTAPEXEI EVA KOIVO AECIAOYIO WOTE
AvOpwTTOI ] UTTOAOYIOTIKA CUCTAMOTA VO JTTOPOUV VO
HoIpaOTOUV, ETTAVAXPNCIUOTTOINOOUV, OAOKANPWOOUV, KATT.
TTANPOYOPIEC YIa Eva TTEDIO.



XPNOEIC TWV OVTOAOYIWV

1. evvoIoAoyIKOG oxedlaouog B.A.
2. avaKTNOn Kal £gaywyrn TTAnpopopIwy
3. META@POAON QPUOIKAG YAWOOAG

4. avarrapdoTacn, diaxeipion, avraAlayr, evoTroinon
TTANPOPOPIWV

5. «€&gutrvn» avalntnon TTAnpogopiwy, semantic web



2UOTATIKA TWV OVTOAOYIWV

m 'Evvoiec (concepts) Kal N TTEpIyPA®Pr ToU VOUATOC TOUC
ouvnBw¢ NEOW OPICHWV

m [d10TNTEC (properties) Kal ETTITPETTOUEVEG TIMEC

m 2xéoelg (relations) peTagu Twv EVVOIWV

m AClwpaTta (axioms), TTEPIOPICHOI (constraints), KavOoveg
(rules)

m XOpOKTNPIOTIKEC TTEPITITWOEIC (INnstances), TTapadeiyuara

Mia ovtoAoyia pe Eva oUVOAO TTEPITITWOEWY CUVIOTA pia Bdon
yvwong



OWL (Web Ontology Language)

* VYAWOOO ONUOCIOAOYIKOU I0TOU TTOU QVATITUXONKE aT1TO TO
World Wide Web Consortium (W3C)
(https:/www.w3.0rg/OWL/)

e TTAPEXEI TUTTOTTOINON YIQ TNV TTEPIYPAPI) TTOAUTTAOKNG
YVWOoNG yIa €VVOIEG KOl CUOXETIOEIC JETACU TOUG

* PBaogiletal oto Resource Description Framework (RDF)


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

Geographic Ontology

SNAP, view

Geographical Afordances

6 August 2002

FIELD view

Fields [including Spatial
Regions as Null Cases of
Fields]

1
Geographic Objects Geographic Atributes ) )
[Independent Geagraphic [Dependent Geographic Places, Environments, Niches
Entities] Enfities) [Dependent Geographic Entities]
I
Agent Atiributes
H Cove _f'ie_nf Amies Armmy r-.’::ale Government
Comuption I I
Field Attributes — Fields
Physical | Physical Atiributes elevation =E TF:_‘E'F ity
Mouniains, lcebergs Soil types, elevation at a point popuiabon density
| Socia Social Attributes Mabile Static
Mabions, Cities Property Rights in Lanc
Boundanes Boundary Attributes
Disputed, l3id down by treaty

[Fiat and Bona Fide]

SPAN view

Portion of Spacetime
[Projections of Dynamic
Geographic Entities]

Spatial regions

3D Spatial region

JFK Airspace

2D Spatal region

Arctic Circle, U5
Termitorial Waters

Dynamic Geographic Entities
[Exist in space, hawve termporal

partsternporal extension)

Spacetime wormof 2+ T
dimensions
[lifethistory of static 20
geographic entitty]

Spacetime worm of 3 + T
dimensions
ifehistory of static 30
geographic entitty]

Processual Entities
[Exists in space and time, unfolds
n time phase by phase]

I T T T 1
Acbons ) Physical Socis Events [Boundaries of
Ay manoeuvre, passing of Erosion, water run-off, Demegraphic change Processs]
re-zoning crdinance forest fire Spiemic Beginnings, Endings

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



ONTOLOGY SEARCH
Ontologies Documentation

oLS » > ENVO_00000022

fisu : river {hitp:#/purl_obolibrary.o! 00022
ENVO_ 00006171 Legend
[
river mouth | Relationship Color Visibility
ENVO_00000386 /
stream \ | riverisland | Extended nodes () [ -
ENVO_00000023 L‘i ENVO_00000423
g ; is a
&
b/
1 & riverine flood .
| @5“ ENVO_01000712 continuous with
&
&
river bank 4 ol dj it
ENVO_00000143 _\(\\JG\Y’ adjacent to
o
"‘gqﬂ-%em o
o has part
& —adjacent-tp river bed
— ENVO_00000384 located in
polluted river o\ = S part of
ENVO_03600015 e 2,
ENVO_01000652 o
& T \ location of
@ \ river water Select/Deselect all O
| ENVO_01000599
freshwater river / \
ENVO_01000297
List of extended nodes (%):
| geothermally heated river * river (ENVO_00000022)
~\ underground river ENVO_01000908 ‘
(‘1? ENVC_00000059 (E‘\
©O® o®

Help with this visualisation

Search nod ‘ Search Node

| Create clusters ” Open all clusters || Auto rearrange on || Hierarchical layout ‘

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
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 v} [ v] @
DEFINITIONS EXAMPLES RELATIONS SOURCES

English -

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 refations

HAS INSTANCE
AWARD RECEIVED
COUNTRY OF ORIGIN
DESCRIBED BY SOURCE

DIFFERENT FROM
MODEL ITEM

OMN EQ) 0 A

Aar - Acheron < Adige - River Aire - Alabama +357K relations

hiotope of the year
India

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

stream

Amazon - Yangtze - Congo - Mississippi River - River Thames

HY

>

License | o @ o 0

<g= SAPIENZA NLP | Babelscape

1

https://babelnet.org/synset?id=bn%3A00067948n&orig=river&lang=EN
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https://babelnet.org/synset?id=bn:00067948n&orig=river&lang=EN

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

(Semantic Integration)

" 2uoxeTion TTANPOPOPIWY OTTO OIOPOPETIKES TINYEG: T
OUCTAUOTA KAl TA JOVTEAD OEOOPEVWV TWV XPNOTWV

gival ETEpOyeEVN, EXouv avaTrTuxBOei ave¢dpTnTa 1o £va
a1TO TO GAAO.

" Tpia Bepehindn nThuara:

1. Eidn eTEPOYEVEIWV — TPOTTOC EVTOTTIOUOU Kal
ETTIAUONG

2. EmpEpoug diadikaaieg onUAaIOAOYIKNG
oAOKANpwaoNGg

3. Eidn kai gmritreda oAokAnpwaoncg



Aladikaagiec ZnuaaloAoyikne OAoKANpwong

ApPXIKEG TTNYES TEXVIKEG NLP
TTANPOPOPIWV ESArFOrH
ZHMAZIOAOrIIKHZ
oxquara B.A NMAHPO®OPIAZ
TAgIVOUNOEIG
ovToAoyigg
KEIMEVO )
EVVOIEG Kal
onHacioAoyika
oTOIXEia METPO OLOIOTNTAG

6pol
1810TNTEG
OXEOEIG 2YIKPIZH
AgiToupyieg ENNOIQN

gubuypdapuion
avTioToiXnon
gvotroinon
OoAoKARpwoOnN

TPOCOIoPICHOG
/ eriAuon
ETEPOYEVEIWV

OAOKAHPQZH OAoOKAnpwpévn

ovtoAoyia



Aladikaaoia 1:
E¢aywyn 2nuaacitoAoyiknc NAnpogpopiac

aPXIKEG TTNYEG TEXVIKEG NLP

TAnpogopIwy ESAFQrH
SHMAZIOAOTIKHE

oyfpara B.A NAHPO®OPIAE

TASIVOUNOEIG

ovToAoyigg

KEipEVO

EVVOIEG Kal
ONUACIOAOYIKA
Lo (o] )¢A

6pol
1010TNTEG
OXEOEIG

AgiTOoUupyieg



Unstructured
content

| Pre-processing | ontologies and
_______________ - knowledge bases

OB M

Annotated content
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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 520"0"

E120°0'0"

ISA
COUNTRY
PART OF
CONTINENT
POPULATION
LATIDUDE
LONGITUDE

Island

Indonesia

Indonesia * Greater Sunda Islands
Asia

50,365,538

NO° Q' 0"

E1G2: 0'9"

Entity linking
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location location: - date |
| The 2004 Idian Ocean eartiquake occurred in the cosst of Sumatra, lndonesia on December 26, 2004
|

concept. concept
generated a tsunami which caused severe damage and casualties in the populated _
| of Sri Lanka, India, and Thailand.

Concept extraction|

| |
guake -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 ¢ 2002 Molise earthquake * 2007 Noto earthquake |
Isaster e |andslide ® tsunami
| HAS EFFECT di landslid i |
HAS QUALITY epicenter » Hypocenter |
I MEASUREMENT SCALE moment magnitude scale ¢ Richter scale
| |
| |
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location  location
The 2004 Indian Ocean earthquake oecurred i the coast of Sumatra,indonesialon
relation |

|

|

O concept 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. |
Jlocation location location location |

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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Aladikaoia 2:
2. UyKplion Katnyopiwyv

€VVOIEG Kal
onMacioAoyika

OTOIXEIa METPA OMOIOTNTAG

6pol
1I810TNTEG
OXEOEIG
AgiToupyieg
2YIKPIZH ENNOIQN /
ONTOAOTIIQN

MPOCdIoPICHOG /
ETMIAUON ETEPOYEVEIWV
EKTiMNON opoIdTNTAG
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ExTipnon opoidTNTAC

e H ekTiynon oudoIOTNTAC E€ival N BA0N yIA TNV AVTIOTOIXION
METACU TWV KATNYOPIWV

o MTTOpPEI VO €ival €iTE TTOOOTIKN, €ITE TTOIOTIKN

o [loooTIKA eKTiUNON OpOIOTNTOC: UTTOAOYIZETAI UE PMETPA
ouoloTNTAC Kal ekppadletal oto diaotnua [0, 1], otmou 0 O
onMaivel OTI 01 £VVOIEG €ival DIAPOPETIKEG KAl 1 anuaivel
OTI Ol EVVOIEG €ival ICOOUVAEG.

o [loloTIKA EKTINNON OMOIOTNTAG: UTTOAOYICETAI JE TN MOPPN
KATNYOPIWV TToU KaBopilouv Tn oxEon WETACU OUO
EVVOIWYV, OTTWG I00duvapia, UUTTEPIANYN, ETTIKAAUYWN
K.ATT.

49



Aladikaoia 2:
2. UyKplion Katnyopiwyv

= 2ZTOYOI:
1. TTPOCOIOPICHOC OUOIOTITWY KAl ETEPOYEVEIWV
2. ETTIAUON ETEPOYEVEIWV

. MeBoBvoyieg'

10 TOV TTPOCOIP O OUOJOTATWY KOl ETEPOYEVEIWV
LY 'ITOO'OTIIE)r%) 8KTI|F H opglémgag ROy

= TEXVIKEC OUYKPIONG OpWV
= TEXVIKEC OUYKPIONG XOAPOKTNPIOTIKWY OTOIXEIWV
=  UTTOAOYIOHUOG ONPACIOAOYIKAG ATTO0TAONG

2. YIO TNV ETTIAUCN ETEPOYEVEIWV

. oTnToC - ouvno aoileTal O
nr?djor{lgq]raK%rAcn oMoIOTNTAC - CUVABWC BaaileTal oTn



Ontology A

Water: Part-of: the Earth’s surface Attributes: {cover}

Stream: Has-Parts: {ford, meander, midstream} Attributes: {{cover}, {nature}, {flow}}
River: Has-Parts: {estuary, rapid, waterfall} Attributes: {{cover}, {nature}, {size}, {flow}}
Lake: Has-Parts: {inlet} Attributes: {{cover}, {surroundness}}
Canal: Has-Parts: {lock, lockage} Attributes: {{cover}, {nature}, {purpose}}
Ontology B

Water: Part-of: the Earth’s surface Attributes: {cover}

Watercourse: Attributes: {cover}

Stream: Has-Parts: {midstream, riverbank} Attributes: {{cover}, {nature}, {flow}}
Canal: Has-Parts: {lock} Attributes: {{cover}, {nature}, {purpose}}
Waterbody: Attributes: {cover}

Lake: Has-Parts: {inlet} Attributes: {{cover}, {surroundness}}




2 NuacioAoyikn leirovia

OvTtoAoyia A

entify

th\i\ng
water
stream canal
watercourse waterbody

iver

T

stream canal lake



Rodriguez ka1 Egenhofer (2003, 2004)

Sa’,b?)=w,S,(a?,b?)+w,sS,(a"b?)+w,s,(a?,b%)

yia w,,, w,, and w, 2 0, 6tTou

w: synonym words

u: distinguishing features

n: semantic relations (semantic neighborhood)

S(a,b) = ANE 0<a<
" |AnB|+ala,b]A/B|+(1-afa,b))B/A

p
depth(a®) depth(a®) < depth(b?)
depth(a®) + depth(b?)
a(a P b ) =4 p >
) depth(a®) depth(a®) > depth(b®)
| depth(a®) -+ depth(b®) ’



2.UYKPION KATNyopIwy - TTapAadElyua

Sa’,b?)=w,S,(a?,b?)+w,sS,(a"b?)+w,s,(a?,b%)

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

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



EvTomoudoc 2nuaacioAoyikwyv ETepoyeveiwy —
2. UyKpion Kartnyopiwv

looduvapia @ 0O

2MMA 2N B
MoTapia: QUOIKES POEC UdATWV MNMoTapia: QUOIKES POEC udATWV

Alagpopd ® O

2 A 2N B

Nipveg: puoikéc Qwveg udATwWV TTOU OdAaocoa: usydAn meaveia aAuupou

repiBdAAovrar amré Enpd VEPOU TTOU TTEPIBAAAETAI LUEPIKWS ATTO
$npa




EvTOTOouOC 2nuaacioAoyIKwy ETepoyeveiwy —
2. UyKplion Katnyopiwv

EmkaAuwn ¢
2N A 2B
KavaAia: rexvnréc poég udarwyv 1mou KavaAia: rexvnréc N BeATIwWUEVES
XPnNaIUoTTolouvTal Vid UETAPOPES KAl (PUOIKEC POEC UOATWYV TTOU
apodeuon xpnoiuotrolouvral yia apdeuon
2UMTTEPIANYN .
2MMA 2B
Aipveg: Quaikég n texvnTéc {wWveg Aipveg: puaoikéc wveg udarwv
udarwyv trou mrepiBdAAovrar amo Enpa mou 1repiBaAAovral arro énpd




2 nNuaaloAoyikn NapayovTtoTtroinon
(Semantic Factoring)

e Q1adIKAOIa EVVOIOAOYIKNG avaAuong

e QTTOOUVOETEI PIa TTOAUTTAOKN £VVOIQ OTIG
OUVIOTWOEG EVVOIEC ATTO TIG OTTOIEC OpileTal
(OTOIXEIWOEIC EVVOIEC N OTOIXEIA), TTOU ovopadlovTal
ONMACIOAOYIKOI TTAPAYOVTEC.

mother

-
/ // \\\
/ 4 \\
/ // \\\
/ N
/ // \\\
S AN
/ 4 \\
/ N

pond

/// \\\
S RN
/// \\\
/ .
/// \\\
/ .
/, -




[Mapadeiyua: 2nuaaoioAoyikn lNapayovTtoTtroinon
EmikaAuTITONEVWY KaTnyoplwv

TERM IS-A COVER | PURPOSE NATURE

canal Wtaﬂon or \

(Ontology A) way | water / rrigation artificial >

canal \ . artificial or
way water transportation

(Ontology B) imW

canal
(ONTOLOGY A)

artificial artificial
irrigation transportation
canal canal




Evmmopog m m
ETrl)\uon GUHHEPIAnan
ETepoyeveiwv

PRI T TN



Aladikaagia 3: Mopgpec OAokAnpwaong (1)
(Sowa, 2000)

= EuBuypdpuion (alignment): diadikaoia atrAng
QVTIOTOIXIONG KATAYOPIWYV DIAPOPETIKWY OVTOAOYIWV,
ouvnBwcg Pe Xprion epyalciwv petagpaong /
LMETATPOTING. Agv TTPOKAAEI aAAoiwON.

» Mepikn cupBarornTta (partial compatibility):
dladIKagia EvOTToinoNG TWV OMOIWY THNUATWY TWV
QPXIKWYV OVTOAOYIWV. Ta UTTOAOITTA THAMATO TWV
OVTOAOYIWYV dlaTnNEOUVTal WG £XOUV. INpoKaAEi
aAAoiwon oTa Koiva TUNUaTa.



Aladikaagia 3: Mopgpec OAokANpwaong (2)
(Sowa, 2000)

= Evotroinon (unification): diadikagia evotroinong OAwv
TWV KATNYOPIWV TWV APXIKWY OVTOAOYIWYV Ol OTTOIEC
TTAPATTOIOUVTAI WOTE VA €ival JETACU TOUC oupPaTéc. To
QTTOTEAECMA €ival Pia TEAIKN) ovToAoyia. [NpokaAei
aAAoiwaon OTIC ApXIKEC OVTOAOYIEG.

* [MpayuaTikl oAokKARpwon (true integration):
dladikaaia dnuioupyiag Jiag povadikng ovtoAoyiag, n
OTTOIO ATTOTEAEITAI ATTO TIC APXIKEC KATNYOPIEC KAl
KATTOIEC ETTITTPOCHOETEC ATTAPAITNTEC VI TN CUCXETION.
Agv TTPOKAAEI AAAOIWON OTIC APXIKEC OVTOAOVIEC.



Aladikaoia 3n: OAokANpwon

 INPUT: onuaoioAoyIKoi TTapAayovTeG, ONUACIOAOYIKA OTOIXEIO KAl
OXEOEIC METAEU TWV APXIKWY KATAYOPIWV TTOU KAnNPovopouvTal
OTOUG ONUACIOAOYIKOUG TTAPAYOVTEG

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

s OUTPUT: pia TeAIKn
OAOKANPWHEVN " et
OovTOAOYid £TEPOYEVEIGV

OAOKAHPQZH oAokAnpwpévn
ovTtoAoyia /

ovToAoyigg




Aouéc yia Tnv AvatrapaoTaon
[[ewypapIikwyv Katnyoplwv

Hirtle (1995).

m O&vTpa (trees)

m OlateTayuéEva dEvrpa (ordered trees)
m OIKTUWTA (lattices)

Ta OIKTUWTA €ival TTIO IOXUPEC KAl EUEAIKTEC DOMEC YIa TNV
AVATIAPACTAON TWV TTOAAATTAWY, ETTIKAAUTITOUEVWY OXECEWV
LMETACU TWV YEWYPOAPIKWY EVVOIWV

AR

tree Ordered tree lattice



EAIK ovToAoyia .

BODY OF WATER

C7
BODY OF WATER
(WordNet)

INLAND WATER

c4
INLAND WATER
(DIGEST)
N 4
C9
NATURAL
2\ / \

Cc8 C11
ARTIFICIAL NATURAL
WATERWAY WATERWAY

APXIKEG KATNYOPIE

NEEC KATNYOPIECS



Anuioupyia Tnc OAokAnpwuevng OvToAoyiag

Koivég
KATNYOPIEG




OAoKANPWaON OVTOAOYIWV

ARTIFICIAL
SURFACES

AGRICULTURAL ‘\‘
AREAS

\ Industrial
and

commercial
units

Transport
units

Mine, dump
and
construction Artificial, non-
sites -
agricultural
vegetated areas,
sport and cultural
activity sites

land

e Heterogeneous
TS Pastures agricultural
B areas
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