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* (lyon,marsellle): northOf
* (lyon,france): within
* (marseille,avignon): closeTo

* (lyon,point2): isHere
* (france,regionl): isHere
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Model iIn DL
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* <(lyon,marseille): northOf, 70%>
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* <(lyon,marseille): northOf, 70%>

* This is NOT a probability !
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What Is East?

i 4 1

[a) crisp (b} cone [¢) projection
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What Is Close?

(a) linear (v . .

8 =10.25) (b) exponential ) fraction
() ifd>a+j 1
pld) = i""_s_d faoa<d<a+j p(d) = e uld) = 174
1 ifd < o
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Where I1s Point P?

* P is northOf A (60%)
* P Is westOf B (70%)
* P is closeTo C (80%)
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Cone Model




Projection Model
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Inference Rules

e AlIS east of B
e Biseastof C

=>Aliseastof C ?
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Inference Rules

* Als east of B (x %)
* B Is east of C (y %)

=> AIs east of C (x+y? min(Xx,y)? ...)
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Fuzzy Connectives

Lukasiewicz Logic Product Logic

Goedel Logic

i B e =

1 =10
1 —¢ .
0 =10
min( gy + g2, 1) @1 + P2 — @1 - P
max(¢ + ¢ — 1,0) Dy - o

min(1l — ¢y + o, 1)

- b2
111111 (1. o J
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1 Ho=10
0 1o >10

max( gy, ¢2)
min( ¢y, ¢2)

1 if ¢y < aw

e | i
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Fuzzy Connectives

Lukasiewicz Logic Product Logic Goedel Logic
1 iHeop=10 1 =10
= = 1 —¢ . .
0 =10 0 o=
an sy = — 'r111'1'|I:.r_‘|-1 el ]j (cde ko o PR i nia_"'lz.-*_-ll n:;'l
¢ @ ¢p = | max(¢n + @2 — 1,0) an - @ min( gy, ¢z)
: : = T
@ e = | min(l — ¢ + ¢h2, 1) min Ll. u_J -
‘ B U Oy > e
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Inference Rules

Axiom cone-based projection-based

EcELCE G (3

ElNLC NE G (3

EcocNL NE , Y

ETLW v v

linear linear
Axiom (v = 0) (a¢=0) exponential fractional
Near o Near C Near ¥ L P P
Near™ C Near v v v v
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(a) Complete dataset: Black (b) Damaged dataset: Only 7 =
lines state available relative in- 60% of absolute information is
formation. Green dots represent available and p = 60% of relative

absolute information.

data 15 removed.

Modeling CDC in a Fuzzy Description Logi

C

A Comparison of Different Approaches

18



L
L] i
e st l. IF . ‘1. LF
I_- o . : 0 —_—
"
11 -?‘ . r.' '.l.t l-'. "
T o H r.. LS . -
L L] n
T
@ oaa T E- . s -:" &
T oa - L] o w
1-: 11.. -rl . -
- 1R . | T e llll [ .
" . - = " o .'r‘
L b A >
" i b3 “ " aa [l 1
1 , i . e "I. i
L - E -
e |..l b r“"rl
T . _ o .
J‘J'Il. " : - 'F_.I r.l'.r
L] ’ ‘I a .E:. E ' S |
|‘l-I - " v i g "l'" -
- " 0
a [ ] LY
o L .

(a) equal distribution:
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(b) centered distribu-

tion: f(p) = (2#p, —
1)+ (2#p, — 1)
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Nearness
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Nearness
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Thank You for Your Attention!

Martin Unold & Christophe Cruz
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