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CONCEPTUAL SPACES
(GARDENFORS 2000)

Information is organized by quality
dimensions

... that are sorted into domains (space,
time, temperature, weight, color, shape

SPACES v
TAE oE@MERaTTEF THoUBHE Domains are endowed with a topology
or metric

1L

Conceptual spaces represent human
cognition (not scientific models)

Similarity is represented by distance in a
conceptual space

PETER GCARDENFORS
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Figure 7 Predicting the Character of After Images.

(Churchland 2005)



NVEIVVEL Sl

3KE

- | . PREFERRED |
: L/ \DENTIFIED
Vowel space - SELF-APPROVED
oK 5 |
: i"? 8
. x
L | ‘
i n 1A
b ) & - | B Q
K& NS/
i /
- = U. ARV
= — (.
= N2
s — Q\
500 . |
200 250 500 Y

(Fairbanks & Grubb 1961)



FEEC e SERC

Gh
C
A~/ |__ / 2 (octaves)
VE R S T
F— /l N/ y (major thirds)
. —(C—__1
u s / G
— AP b x (fifths)
iA At |G oy E C/
Bl i
BCC;OMA/D‘%

c o> D

(Shepard 1965) (Longuet-Higgins 1979)



THAnRE SR E

hrp
~ols W
3 I\T
z gtr b heg obe
1 pno ? T *
: s
Dimension 1 0
(rise time)
“1
-2
longer -3
lowo.’a

Dimension 2
(spectral centroid)
2 Dimension 3
higher “3 g (spectral flux)

greater

(MacAdams et al., 1995)



IR sE ar AL

(a) GOF: 3 (b) GOF:0.98 “03160

J. Forth, G.A.Wiggins, A. McLean (2010) after London (2004/201 2)
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A point is a “superquadric”

An object is a composition of
superquadrics

(Chella, Frixione, Gaglio 1997)
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Property: a convex region in a single domain

Concept: a set of convex regions in a number of domains
together with:

(1) prominence values of the domains

(2) information about how the regions in different domains are

rrelated
correlate e

Domain Region

Fruit Values for skin, flesh and seed type
Color  Red-green-yellow

Taste Values for sweetness, sourness etc
Shape 'Round' region of shape space
Nutrition Values for sugar, vitamin C, fibres etc
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The full monty ...

Courtesy by Gardenfors
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Some forms of creativity can be described in terms of analogical
reasoning: e.g. Copycat (Hofstadter)

Analogical reasoning:
Symbolic reasoning: e.g. SME (Gentner)
lconic/diagrammatic reasoning

Neural networks (Holyoak, Hummel)
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Some forms of creativity (related with analogical reasoning) can be
described in terms of mapping between conceptual spaces
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(Gardenfors 2000)
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MUSIC AND VISION PERCEP FIOIN

Two faces of the same coin!?
Gestalt

Synesthesia
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kiki ﬁ bouba

(Ramachandran & Hubbard 2001)
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bouba ﬁ kiki

(Ramachandran & Hubbard 2001)
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SHAPE SEACE (5 HERES SEAGE




MAPPING BE | WEEN SEACES

il ol y
¢ 31
B: Analogy Transformation e

r=f(L)
" (s, p)=f(W

— €2 > X

A: Sensing and Representation in the Music CS C: Imagination and Representation in the Visual CS D: Pictorial Representation of the tone
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Music Sensing
Analogy Transformation based
7= m— on the Helical Representation
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Visual Representation of the sensed music
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CONCTLSIOINS

Some forms of creativity can be described in terms of analogical
reasoning

Analogical reasoning (and then creativity) can be modeled as a
mapping between conceptual spaces

Psychological tests needed:
Professional composers

Common people
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