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What are Ontologies?

L . Ontology
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= XML

Extensible Markup Language

= URI
Uniform Resource Identifier pr

« RDF .y

Resource Description Framework
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URI
(Uniform Resource Identifier)

URL
(Uniform Resource
Locator)

Components of an
RDF graph

Subject — Object



RDF

Example

<?xml version="1.0"7?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:de="http://purl.org/dc/elements/1.1/"
xml :base="http://www.example.com/books">
<rdf :Description rdf:ID="bookl2345">

<dc:title rdf:parseType="Literal">

<span xml:lang="en'">

The <em>&lt;br /&gt;</em> Element Considered Harmful.

</span>
</dc:title>
</rdf:Description>
</xdf :RDF>
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Resource Description Framework
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Basic Geospatial Interoperability Challenge Solved

/ 1000s of Services, 100Ks Datasets Worldwide Implement OGC Standards 03 viwd leMb| ).| f}o ooliwl
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Web Feature Service (WFS)
Web Coverage Service (WCS)
KML, GML, GeoPackage
GeoTIFF, NetCDF, HDF
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Interoperability and portability between clouds using
OGC Web Services

Multiple Cloud
providers

Cloud
Provider

Application
developer

Cloud
~ Provider

K 3

% OGC Web Services for Cloud Computing:
Application * to reduqe data delivery: WFS, WCS
+ server side portrayal: WMS, WMTS
consumer: . server-side processing: WPS, WCPS

oGC
Copyright © 2019 Open Geospatial Consortium



»Web of Data

Spatal Thinking - - Ontologwos / Semantics
Location as ndicator of intent - - ._ Coverages on the Web
Statistics and Geography - } - © The Power of Location © Spatial Data on the Web ' {- APls for the Web
Human Geography - = . Map projections ft for purpose
Micro-geography - lmsmnmm
- Linked Data
3D Geo Model Creation - ~loT and Sensor Webs
SLAM Smalisats
Olgel Twine: B 4. OB — — UXS/Drones
- b O Soatial- Temporal Models G : - R
Indoor: Position, Models, Navigation - 3 O tial W © New Geo Sources  {- Hgh-alttude platiorms
Oynamic datums Crowdsourcing/VGI
Dynamic Features: 4D Models Tech Trends - Opportunstc Sonsing
Autonomous Vehicle HD Maps - “Open Data
Data Science for Geo - - Location Based Services
Text and Graph Analytics Immersive Geo: VR, AR, MR
Spatal-Temporal Analyscs -{ . © Human-System Integration * {- Automibie as a plattorm
Uncertainty, Veracty -{ © LA Scince & Decsions ' Ambent Services
Fusion, Conflation analytcs Al Conversational Bots
C2/SCADA for GeoloT +
+GEO at Platiorm Scale
8 Data Geospatial - ~5G Cellular Communications
Workflow & Provenance ~, ) _ | Cloud, Fog. Edge Computing
mmmm)xom' O lnformation Technology * { - Blockchain / Distributed Ledger
Modeling, Simulation and Prediction . Quantum Computing
Extromely Large Geo Databases - swwnm
2018-11-27 mmsam

Publicly Available at: https:/github.com/opengeospatial/OGC-Technology-Trends
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( Class hierarchy |  Class hierarchy (inferred) |
Class hierarchy: Secodary_Arterial_Street

5[4

v-®Thing
¥ Road
¥ @ Railway
@ Rail_Network
@ Metro
¥ @ Urban_Road
¥ @ Local_Street
i @ Secondary_Local_Street
- @ Main_Local_Street
¥ © Arterial_Road
V- @ Second_Grade_Arterial
- Secodary_Arterial_Street
| @ Main_Arterial_Street
v @ First_Grade_Arterial
~ @ PassWay
@ FreeWay
- @ Highway i
¥ @ Rural_Road

(( Annotations | Object Property Usage |

Usage: isingredientOf

Show: (V] this(v] disjoints

Found 5 uses of isingredientOf
Vv-mhasingredient_

mmisingredientOf inverseOf hasingredient_

InverseO|
v mmisingredientOf

®misingredientOf inverseOf hasingredient_
Obiject property(isingredientOf)
v-mjsRailway

muisRailway subPropertyOf isingredientOf

- Shuse
-~ Asphalt
@ Terra_firma

G’Z.W.as L§)'L~‘-’ ooL:__.’_
Protege ,o .l

: Rail_Network

Rural_Road

= <7

Secondary_Local_Street

Secodary_Arterial_Street

Main_Arerial_Street
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File Edit View Reasoner Tools Refactor

‘ @ untitled-ontology-2 (http://www.semanticweb.org/6829/ontologies/2021/9/untitle

} pathi ) avenuel

%8|

v @ owl:Thing

y. band_width
S - . 10_to_20

Tools Refactor

x | Individuals by class x |

Class hierarchy: avenuZllISmX OWLVIZ avenue1 1= ]0Es
Asserted v @ |}.|?‘

Window Help

 Asserted hierarchy

oy

O M E (]

T T T e e T
Inferred hierarcl :ﬁ

File Edit View Reasoner

Window Help

Lw odL.:

* 00

l @ untitled-ontology-3 (http://www.semanticweb.org/6829/ontologies/2021/9/unti
)road! ) streett

B

v-- @ owl:Thing

v -@ band_width
- @ 10_to_20

ies x Individuals by class x | DL Query

EMMMEEEMﬁEmMﬁ@ﬂ--mEE|
Asserted v .,&l?‘[g”

| Asserted hierarchy

1

x|

( ‘fnmﬁs n x

[ [ ¥ [B3] (<]

Inferred hierarchy

zunder_wm - under_10m
i up_40 - @ up_40
¥- . path1 = v @ road1 =rr
| Le Description: avenue 100 = & L@ Description: street1 BIEEE
Y . path2 Equivalent To 0 i Y . road2 Equivalent To o i
- avenue2 ) street2
\ 2 . siding @ path1 ) 0 @ 0 0 Y- . siding @ streett 0 @ 00
@ one_side and (has_band_width - @ one_side and (has_band_width
@ two_side some 10_to_20) - @ two_side some up_40)

and (has_siding some
one_side)

and (has_siding
some two_side)

SubClass Of 0 SubClass Of o

@ patht 0000 , @ road1

0000]



(( Annotations |  Object Property Usage |
Show: [V this(v] disjoints
Found 5 uses of isingredientOf
v mmhasingredient_
' misingredientOf inverseOf hasingredient_

[inverseObjectProperties(isingredientOf hasingredient_) |

Protege o Gwl.».w (R 49‘95 v:‘-‘--ismgredientOf
P mmisingredientOf inverseOf hasingredient_
Object property(isingredientOr)

v mmisRailway
msisRailway subPropertyOf isingredientOf

Secondary_Local_Street

Main_Arterial_Street
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5%
OPtima

Ontology Matching

Optima - An Ontology Alignment Tool

| load | Clear ][ @ Save Alignment ]

Alignment completed, Click blue nodes to view alignments

Clustering Coefficient

4
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<!-- http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#Asphalt_Road -->

<Class rdf:about=""http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#Asphalt_Road'>

<rdfs:subClassOf rdf:resource="http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#First_grade Roads"/>

</Class>
<!-- http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#Bridge -->
<Class rdf:about=""http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#Bridge''>
<rdfs:subClassOf rdf:resource=""http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#Other_Roads" />
<!-- http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#Bus_Line -->

<Class rdf:about=""http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#Bus_Line">

<rdfs:subClassOf rdf:resource="http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#Other_Roads'/>

</Class>
<!-- http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#First grade Roads -->
<Class rdf:about=""http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#First _grade Roads'>

<rdfs:subClassOf rdf:resource="http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#Roads" />

</Class>
<!-- http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#FreeWay -->

<Class rdf:about=""http://www.semanticweb.org/somi/ontologies/2014/6/untitled-ontology-7#FreeWay'>

</Class>
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