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Vagueness in Ontologies

vague objects

vague information

flexible queryingList all cheap hotels close to UGA
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Fuzzy Description Logics

List all cheap hotels close to UGA

Zinfandel: DryWine ≥ 0.6

Georgia: SunbeltState ≥ 1

North Carolina: SunbeltState ≥ 0.4

InterestingHotel: Hotel ∏ Cheap ∏ CloseUGA

Hilton: InterestingHotel ≥ 0.4
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Fuzzy Description Logics

List all cheap hotels close to UGA

Zinfandel: DryWine ≥ 0.6

Georgia: SunbeltState ≥ 1

North Carolina: SunbeltState ≥ 0.4

InterestingHotel: Hotel ∏ Cheap ∏ CloseUGA

Hilton: InterestingHotel ≥ 0.2

interoperability?
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Description Logics with Concrete Domains

(Zinfandel,c): hasSugar

c: (=6g/l)

Domain: reals, integers,
fuzzy sets, …

Predicate names: =,≤, =a, ≤
a, sima,…

“similar to degree 0.6”

             or          c: (=dry)

(Syrah,d): hasSugar

(c,d): sim0.6
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Semantic Search with Concrete Domains

KB

$, mi
retrieve all cheap hotels close to UGA

(HotelA,p1): hasPrice
(HotelA,d1): hasDistUGA
p1 : (=90$)
d1 : (=0.7mi)

(HotelB,p2): hasPrice
(HotelB,d2): hasDistUGA
p2 : (=65$)
d2 : (=2.4mi)

Hotel ∏ ≤100$(hasPrice) ∏ ≤2.5mi(hasDistUGA)

associated crisp query

ranking retrieved
instances by
vague query

1.HotelB, 0.9
2.HotelA, 0.75
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Position

• Vagueness in ontologies can not (always) be ignored

• 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)

KB1

Zinfandel: Dry
Syrah: OffDry
Riesling: OffDry|
Sweet

KB2 KB3

Zinfandel: (Dry,0.6)
Muscadet: (Dry,0.3)
Riesling: (Dry,0.2)

“The German Riesling tends
to the sweeter side. The
traditional Alsatian Riesling
is semi-dry to dry.”

KB4

Dry, OffDry, Sweet
User KB:
Zinfandel, Syrah

Dry(Riesling) = ?
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Use case scenario: wine sweetness (2)

KB1 KB2 KB4

Zinfandel: Dry
Syrah: OffDry
Riesling: OffDry|
Sweet

“The German Riesling tends
to the sweeter side. The
traditional Alsatian Riesling
is semi-dry to dry.”

KB3

Zinfandel: (Dry,0.6)
Muscadet: (Dry,0.3)
Riesling: (Dry,0.2)

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

KB1 KB2 KB4

Dry|MediumDry|
MediumSweet|Sweet

Dry|OffDry|
Sweet

KB3

VeryDry|Dry|SemiDry
SemiSweet|Sweet|
VerySweet

Dry|OffDry|
Sweet ≥ α

Dry, OffDry, Sweet
User KB
w1, w2, …, wm

Joint KBs: w1, w2, …, wm,, w, …

Target wine: w
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Use case scenario: wine novice

KB1 KB2 KB4

Dry|MediumDry|
MediumSweet|Sweet

Dry|OffDry|
Sweet

KB3

VeryDry|Dry|SemiDry
SemiSweet|Sweet|
VerySweet

Dry|OffDry|
Sweet ≥ α

Very dry, dry, rather dry,
rather sweet, sweet, very
sweet

cheap

User KB
w1, w2, …, wm

Joint KBs: w1, w2, …, wm,, w, …

Target wine: w
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