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Why it Is hard to find correct
Information?

« Information retrieval from the web — how to find place related resources? e.g. hotels
in Paris

— Place names are not unique
. €.g. Isosaari (496)

— Place names may have other meanings
« €.g. Turkey

— Places may have variant names A |

« Beijing — Peking, New York — Big Apple

« Need for geo-ontologies

- What are the top-level, middle-level and lower-level concepts?
. €.9. place, area, region, location, position, etc.




What Is geo-ontology?

subclasses

isPartOf iIsPartOf




Ontological Representations
Are Needed

« Mereology « Topology . Geometry

iIsPartOf touches hasCenterPoint

iswholeOf touches isCenterPointOf

@ @ posl @

pos2

srsName




Spatial relations

equals, disjoint,

intersects, touches, Mereology
crosses, within,

contains, overlaps

Topology

A B AB
A ° iIsPartOf

A disjoint B A contains B A equals B

HAWAII

iIsPartOf,
isWholeOf




Spatial relations

iIsSouthOf,
Directional 1sSouthWestOf, Distance
iIsWestOf, etc.

A i1sSouthOf B
A isSouthwestOf B

A iIsWestOf B

eg. A isNorthOf B

Quantitative
distance

Qualitative
distance

A isCloseTo B




Status In geo domain

NOW:building Proof
and sharing Logic
geo-ontologies framework

Signature
Encryption

\ Rules
Ontology
RDF Schema
RDF M&S

(Tim Berners-Lee, W3C, 2003)




821 classes
Related to places
Natural and man-made
Related to geometric objects
e.g. point, curve, polygon
Related to coordinate reference systems
e.g. geocentric and geographic coordinate
systems
e.g. datum and ellipsoid
Properties
Mereological relations (e.g. isPartof)
Topological relations (e.g. crosses)
Geometry-valued (e.g. isCenterPointOf)
Instances

From Place Name Register and GEONet Names
Server

1: @ classHiererchy

owl: Thirg

v coordinate_reference_system

) geocentric_coordingte_reference_system

geographic_coordinate_reference_system
projected_coordinate_reference_system

vertical_coordinate_reference_system

v ' place
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k4
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o area

formal_area
v formal_area_based_on_land_cover
gns sand_area
functional_area
gns:drainage_basin
physical_feature
man-mace_structure
| 2 buileling
' natural_feature
v landform
v costal_landform
gns:beach
region
o administrative_region
municipality
' formal _region
| 2 formal_region_based_on_land_use
! functional _region

gns:business_center




Space

L_ocations change over time
An example: East Germany and West Germany
were merged 1991 to form Germany.
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SAPO: Finnish Spatio-temporal

Ontology
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» Changes around
and region
from until today

An example:
. was split

in to
and to
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Vahviala (Annexed) (1944-)
Ylimaa (1946-)

Vahviala (1921-1944)
Lappeenranta (1967-1989)
Lauritsala (-1967)

Viipuri (- 1906)
Lappeenranta (1989-)
Viipuri (1921-1944)
Lappeenranta (- 1967)
Nuijamaa (Annexed) (1944-)
Nuijamaa (1944-1989)
Viipuri (1906-1921)
Vahviala (1944-1946)
Nuijamaa (1906-1944)
Lappee (1946-1967)

Vahviala (Annexed) (1944-)

Ylimaa (1946-)

Vahviala (1921-1944)

Lappeenranta (1967-1989)

Lauritsala (-1967)
Viipuri (-1906)

Lappeenranta (1989-)
Viipuri (1921-1944)

Lappeenranta (-1967)

Nuijamaa (Annexed) (1944-)
Nuijamaa (1944-1989)
Viipuri (1906-1921)

WVahviala (1944-1946)

Nuijamaa (1906-1944)
Lappee (1946-1967)

» Shades of grey indicate the
: the darker
the box, the higher is the coverage.

» The black color indicates

a full between the
SAPO regions and

the white color a 0% coverage.

* From this illustration it is easy to see
the
between the regions
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Query concept




Query expansion with SAPO

A user queries with Lappeenranta:

- The system suggests also Vahviala, Lappee et cetera

S O

overlaps overlaps overlaps
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SAPO: A Finnish Spatio-temporal
ontology

« Complete change history of Finnish
municipalities (1865-2009)

« Coordinates and boundaries of most of the
municipalities




1. Ontology Developers

- Colloborative development of
interdependent ontologies

- Versioning and support for updates

2. Information Searchers

- Keyword disambiguation

- Support concept-based search

- Finding the right search concepts

<.
e
ONKI

W

e

Nokia:
company or city?

2. Information Indexers

- Support indexing concept finding
- Keyword disambiguation

- Support indexing patterns




Solution for finding place concepts:
ONKI-Geo
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ONKI-GEO
- finding
place names
made easy

File Edit V“iew Go Bookmarks Tools  Help {:}
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|:| Customize Links EI Free Hotrmail D Windows Marketplace |:| Windows Media |:| windows

Paikkahakw

Paikar nirni

Pyhajari

Rajaus paikkatyypin mukaan
Rajaus kielen mukaan
Rajaus ajan mukaan

HaKUTULOKSET (10)

Suomi_
Finland,

Yalitse

Done




ONKI-Geo includes following
materials:

Aineistokoodi |Aineisto Paikkainstanssien
maara vuonna 2008

maailma

maanosat
valtiot
Suomen laanit

Suomen maakunnat
Suomen seutukunnat
Suomen kunnat 415
Paikannimirekisteri n. 800 000
GEOnet Names Server n. 4 100 000
Geographic Names Information System n. 2 000 000
Suomen ajallinen paikkaontologia n. 650




Utilizing place concepts

Figure 6: A searchable map interlinked with the se-
mantic portal MuseumFinland.

Figure 5: Search results using the n-point search: Vi-
1ipuri, Koivisto and Makslahti are matched.

#ow [l

s

Figure 4: Using multiple maps simultaneously. A
historical Karelian map depicting the park of Mon-
repos mn Viipuri is shown semi-transparently on top
of a modern satellite image provided by the Google
Maps service.

Annotation concept

Query concept

(Kauppinen et al., FAIS 2006)

Figure 3: Annotation and indexing concepts matched.




Demos

http://www.yso.fi/onki/sapo
http://www.yso.fi/onki/suo (TBA)
http://demo.seco.tkk.fi/onkipaikka
http://www.yso.fi/onki/yso/app/annotation/
http://www.yso.fi/lusto
http://www.kulttuurisampo.fi
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Questions?




