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Bivariate Perceptual Kernels with MDS Projections
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Significance of the Rank Correlations in Fig 9

kernel (Tm) CIELAB CIEDE2000 Color Names

kernel (Tm) 0.002 0.002 0.002
CIELAB 0.002 0.002
CIEDE2000 0.002

All rank correlations reported in Fig 9 in the
paper are significant at p < 0.002 with. We
determine the p values using permutation
testing (i.e., Mantel test).
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Rank Correlations in Table 3

size
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size-color
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All rank correlations reported in Table 3 of the paper
are significant at p < 0.002. We determine the p values
using permutation testing.
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Comparison of Perceptual Color Kernels
with Color Models

O Kemel
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The palette shapes representing the models are chosen automatically with visual
embedding (using the triplet matching kernel). They reflect the correlations between the
variables. For example the correlation between the CIELAB and CIEDE2000 is higher than
the correlation between the perceptual kernels and color names and the assigned shapes
reflect this relationship perceptually.

All projections are aligned to the CIELAB projection in the plane using similarity
transtormations
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Per-subject Kernels: Color-SA
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Per-subject Kernels: Shape-Color-SA
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Per-subject Kernels: Size-Color-SA
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Per-subject Kernels: Shape-Tm

QU4 xHGVAAD

QU+ XxHOGVa4D
L] |

0

(W)
<

v

[

*
T

Q0+ xOVAAL

o]
o
+
x
¥
o
v
ey
<
S
00
(9
@ .+ O
*

VAPAORX+00

QU4 xHhGVAE4AD

o
o
-+
x
¥
&
v
Py
4
[
o
V’AO
[
u]
L

Q0+ xOVA4AL

o
o |
>
x
¥
O
v
o
|
(3
o]
*
+ QAP

x

O+xfovaqarp

e)
o
’-
x
L3
o
v
I
qd
=
O v
*
+ <
« x®
o

18



QO+ x&xOVAAR

VAP AO® X+ 00

QU+ xeovadb

VAP AOX X+ 00

% < e

CO+x+=ST44AD

VAPRPAO®XX+00

QO+ x=HVAAR

VAP AO® X+ 00

()éﬁh X

QO+x%GVaap

VAP QO=*=x+00

L

%ém

CQO4x%OVAAQD

VAP QO=x+00

Qo
Lo
.

QO0+x#&VAAD

VAR QO=X+00
iiIIi!I#ii

O
(w
B
x
&

QO+x%OGVAAR

VAP Qo= x+ 00

=

TAPAO®*X+00

Q04 x&OVA4AD

VAPRAORX+00O TAPQAO®X+00

VAP AO% X+ 00

QO+ x%xOVaqap

CO0+x+ST44Ab

QO0+x%GVaqAp

o
Q
+
X
'
<
v
a
4
b
O
<]
Vaﬁo *
x
+

QO4x%OVAA4QD

TAPpQO=x+00

ar
o T

QO0+x2SoTAAD

VAR QO=x+00

4;%0 #+

QO+x%GVAAR

o
o
+
x
.l
i
v
a
4
[
©
o< *
H Y o4+ :

CO+xxHvadAp

TAPAO%* X+ 00

Qo4 x&OVAA4AD

- |

TAPQO®X+00

oo
o B4y #¥

CO+x+=STA4AD

O
o
+
®

¥
<
v
oL
g
>



20

o
o ©

O
Q@O

» 200000000 ..oooooooo

« 200000000

»2a0D0Q000C0O

|||I||||Ii
8 oo

o]

@)
* 69 00000Q0

c000000000

-LS

VAS,

S

- oooOOOOOO

» 200000000

* 400000000

« 200000000

w

+0a 0000000

+900000C0Q0

o 0
) 3 ° ¢ e O
3 .8 : o, 8
° o
o h - a
p ¢ w © mw ©
o : © ° o .
. O ) O o a
: ¢ © ‘ e O ’ 000000
00000000 $290000000 T 009000000 veo0

- oooOOOOOO

Per-subject Kernels

o Q
do Q °
g .
» 200000000
||!I!IIIIi
I}
o Co
g8 e,
a s
e 800000000
I||||i||i|
O L]
C
Oo°°°
a
« 200000000
O
!li!llllll

200000000 +200Q000C00 .aeooooooo reo00000000

«200B0Q0C000
-
Q o
quD
°b°
o600 DOO00O00
Oo -
O (o I
ool
= 0 0 DCA00O0O
|I|Hii||li
O
Q o
ge ° .
L
« 0000 aC000

s0c000Q0 v038000000 ce0000Q000C 2000200000
L



o e
o o c
o o
[¢) D
] O
° 8
o | Q o)
" o
+ 200000000
o 1]
0
o]
o <
° o @
o) (]
0 n%
: %o
*3000000C0
O
(o) 0 .
o o
o D
o 8 o
° o ©
*3000000C0
0
(o] ®
(o] a
Q Q
(o]
Q
. a®
°
. ANUAU
+ 200000000
o -~
o o
o ®
[¢) O
° Q
o
0 Qu@

* 300000000

O

o

c B

0

O

o

°

0

° 1

s 000000000

e 020000000

s 020000000

°r 020000000

s 0280000000

c 0900000000

i

»0o0Q000C00

0900000000

s 00000000

¢ e

Q>
o

OO

00

*» 200000000

*»20000Q0000

» 200000000

*»2 60000000

200000000

*2000Q00000

*» 200000000

A
*2 00000000

+ 200000000
I

o
*200000000

C %

*» 000000000

s 31200000000

»000Q0C000

» 300000000

o9



+ 4600500000

.
e
(-3
o
0
a
[e]
0
O
0

O (o] .
Soo

Qo °

s 6 50000000

O00O0DOOGD o~

1650000000

O00O0DOOCOD o e

050000000

COoQOCLQoD o

Per-subject Kernels: Size-Tm
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Per-subject Kernels: Size-Td
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Per—subject Kemels Color—L9




Per subject Kemels Color- Tm




Per—subject Kernels: Color Td
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Per-subject Kernels: Shape-Color-Tm
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Per-subject Kerne
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Per—subject Kemels Shape Size- L5
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Per-subject Kernels: Shape-Size-L9




Per—subject Kemels Shape- S|ze m




39

ubj rnels: Shape-Size-Td
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