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Vagueness in Ontologies

<owl:onProperty rdf:resource="#hasSugar" />
<owl:allValuesFrom>

<owl:Class>

<owl:onelf rdf:parseType="Collection"> <
<owl: Thing rdf:about="#Dry" /=

<owl:Thing rdf:about="HOffDry" />
<owl:Thing rdf:about="H#Sweet" />

vague objects

List all cheap hotels close to UGA
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vague information

flexible querying
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Fuzzy Description Logics

<owl:onProperty rdf:resource="#hasSugar" />
<owl:allValuesFrom>

<owl:Class>

<owl:onelf rdf:parseType="Collection">
<owl: Thing rdf:about="#Dry" /=

Zinfandel: DryWine = 0.6
<owl: Thing rdf:about="HO££Dry" /=

<owl: Thing rdf:about="#Sweet" />

Georgia: SunbeltState > 1

North Carolina: SunbeltState > 0.4

I

InterestingHotel: Hotel [1 Cheap [1 CloseUGA
List all cheap hotels close to UGA

Hilton: InterestingHotel > 0.4

}
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Fuzzy Description Logics

<owl:allValuesFrom>
<owl:Class>

<owl: Thing rdf:about="#Dry" />
<owl: Thing rdf:about="HO££Dry" /=
<owl: Thing rdf:about="#Sweet" />

<owl:onProperty rdf:resource="#hasSugar" />

<owl:onelf rdf:parseType="Collection">

Zinfandel: DryWine = 0.6

Georgia: SunbeltState > 1

North Carolina: SunbeltState > 0.4

I

List all cheap hotels close to UGA

InterestingHotel: Hotel [1 Cheap [1 CloseUGA

Hilton: InterestingHotel > 0.2

interoperability?

}
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Description Logics with Concrete Domains

D = liAD_(I)D:l

Domain: reals, integers,

Predicate names: =,<, =,, <
fuzzy sets, ... as STM,,...

(Zinfandel,c): hasSugar |
C: (Sggn) m
or C: (Zgry)
(Syrah,d): hasSugar

(c,d): simg ¢

, -

>

}

“similar to degree 0.6”
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Semantic Search with Concrete Domains

Hotel 1 <,4o4(hasPrice) I1 <, 5,;(hasDistUGA)
<

associated crisp query

(HotelA,p,): hasPrice
(HotelA,d,): hasDistUGA
P (Sg05) ¥
d; * (=0.7mi) > ranking retrieved 1.HotelB, 0.9
(HotelB,p,): hasPrice :,r;Stances by 2.HotelA, 0.75
) gue query
(HotelB,d,): hasDistUGA
P, & (S6s¢)
d; : (=5.4mi)
—
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Position

e Vagueness in ontologies can not (always) be ighored

» Fuzzy DLs come some way to meet this demand, but
limit interoperability

Instead, we propose to

- use concrete domains to describe vague
attributes exactly

- relegate vagueness processing as much as possible
to query level
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Use case scenario: wine sweetness (1)

ginf?.lr.\doefl;DDry :a"r::;:’d“;:d;—;’:r sfﬁ_n':fmsv\f:;%:e:t°res Zinfandel: (Dry,0.6) “The German Riesling tends
yran: ry Muscadet: (Dry,0.3) to th.e.sweeter Sl.de. The
Riesling: OffDry | el Riesling: (Dry,0.2) traditional Alsatian Riesling
Sweet Wine Taste ’ is semi-dry to dry.”
r Dry (94)

™" semi Sweet (2)
User KB:

Zinfandel, Syrah OffDyy, Sweet

Dry(Riesling) = ?

)
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Use case scenario: wine sweetness (2)

Zinfandel: Dry You found over 500 items from 4 stores Zinfandel: (Dry,0.6) “The German Riesling tends

. MNarrowed by Wine "wine" White Wines .
zyrah. O.ffDry T ——— Muscadet: (Dry,0.3) to th.e.sweeter Sl.de. 'Ijhe.
iesling: OffDry| Riesling: (Dry,0.2) traditional Alsatian Riesling
Sweet Wine Tasts is semi-dry to dry.”
r DJ{W»‘;,:
™ SemiSweet ()

I gweet (11

Very Dry, Dry,
Rather Dry,

Rather Sweet,
Sweet, Very Sweet

User KB:
Zinfandel, Syrah

Dry German whites
around 15$?

)
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Use case scenario: wine expert

Joint KBs: w,, w,

vy W, w,
Dry|MediumDry]| Dry|OffDry| ~ VeryDry|Dry|SemiDry  pry|offDry| a
MediumSweet|Sweet  Sweet Sem|Sweet| Sweet| Sweet =
IV
Wi, W Wp o Q Dl’y,ﬁf
Target wine: w
-
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Use case scenario: wine novice

Joint KBS: w1’ Wz’ vy wm’, w, LYY}

Dry|MediumDry|

Dry|OffDry| Very_Dry|Dry|SemiDry
MediumSweet|Sweet  Sweet SemiSweet|Sweet|

VerySweet

Dry|OffDry|
Sweet 2 d

User KB

Very dry, dry, rather dry,
Wi, w2, v W

rather sweet, sweet, very
sweet

cheap

)

Target wine: w
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The Computational Web Intelligence Team specializes in == = = ==« « =— - > l D http: /v, cwi.ugent. be ‘ﬂ
the development and the use of computational intelligent : -~ ——
methods for next generation web applications. We use

techniques from fuzzy and rough set theory for the

enhancement of recommender systems,

question-answering systems, and trust systems, as well

as for the enrichment of ontologies.

Web & Information Systems Engineering

There is a strong emphasis on usability aspects of web
applications; conceptual modeling and design of web sites and
web applications; describing semantics of web sites; the use
of frameworks and patterns in web design; re-use of web
designs; tool support for web design; use of Semantic Web
Technology,; adaptive hypermedia; e-learning; personalization
and semantic interoperability.

i
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