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Structure and function of neural network for color processing in higher ventral
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In order to understand the functional differences across modules related to color
processing in monkey higher visual areas, we examined the effect of luminance contrast of the stimuli on
the responses of color selective neurons in areas V4, posterior inferotemporal color area (PITC) and
anterior inferotemporal color area (AITC). We found that the responses of V4 and PITC neurons were
affected by the luminance contrast of color stimuli: those of V4 neurons seemed to be explained by the
influence of cone difference signals whereas those of PITC neurons depended on the saturation of the
stimuli. On the other hand, the response of AITC neurons were not affected by the luminance contrast.
These results indicate that color and luminance information are separated within AITC or between PITC and

AITC.



Anterior
CRT
CIE-xy
fMRI)
20 cd/m?
5 cd/m? 10 cd/m?
A CIE1931 xy Ct‘mmasic"y Dviagrar‘n B
HoO X+
Al o=\
A B
AITC
PITC AITC
AITC PITC




V4

Al
CIE-xy

0.92

0.48

A AR

TC

AITC
PITC

V4

r=0.92 p<0.001 co0b0902

$Z 30
a .
2% °
x 20 O
s g
o 10 08
3 i
(a2 0 i
N/ spkfs &
]
-3 g
10 0 10 20 30
N r=0.48 p=0.073  al342901
o L
% 2E =
~ B¢ 40
o =
" °: E 0°
20
. . e o
L . Pt ST e
# ey B gt
( } o o o o
./ spk/s & 7
]
o
-20
-20 0 20 40
Responses to bright stimuli
(spk/s)

PITC

AITC

AITC

AITC

V4

AITC

PITC

PITC

V4

Number of neurons

20{ PITC

15

10

5

0

1 1 0 1 1 0 1

1 o - N
Correlation coefficient (r) Correlation coefficient (1)  Correlation coefficient (r)

V4

Correlation coefficient (r)
o

B pimc

=]
1
o}

Correlation coefficient (r)
[=]
n

=

Correlation coefficient (r)
3
w

o

e
i
]

e
3
9

=
in

AITC

PITC
V4

PITC

PITC

(

A va ®
9 \®
.25 9
Wil o
@ n=7/1

1234567 8 0101112131416

12345678 9101112131416

C AITC

12345678 9101112131416
Color #




MDS

MDS

\V/il (n=71 ) @ bright stimuli

& dark stimuli

AITC (n=82)
1c0® 1-11» @14
13 @ &
10 w12
, Wt
*..l ¢.“'-5§ E: 1'-,
' 4
7Y% 40t T\
MDS

v4  PITC

AITC

V4
PITC

AITC
PITC AITC

17
Okazawa G, Tajima S, Komatsu H (2015)
Image statistics underlying natural
texture selectivity of neurons in
macaque V4. Proc Natl Acad Sci USA. 112
(4) E351-E360, doi:
10.1073/pnas.1415146112
Fujisaki W, Goda N, Motoyoshi 1, Komatsu
H, Nishida S (2014) Audiovisual
integration in the human perception of
materials. J Vis 14(4), pii; 12, 1-20.
doi: 10.1167/14.4.12
Goda N, Tachibana A, Okazawa G, Komatsu
H (2014) Representation of the
material properties of objects in the
visual cortex of nonhuman primates. J
Neurosci 34:2660-2673. doi:
10.1523/JINEUROSCI .2593-13.2014
Nishio A, Shimokawa T, Goda N, Komatsu
H (2014) Perceptual gloss parameters are
encoded by population responses in the
monkey inferior temporal cortex. J
Neurosci 34:11143-11151. doi:




10.1523/JINEUROSCI .1451-14.2014

Namima T, Yasuda M, Banno T, Komatsu H
(2014) Effects of luminance contrast on
the color selectivity of neurons in the
macaque area V4 and inferior temporal
cortex. J Neurosci. 34:14934-14947.
doi:10.1523/INEUROSCI .2289-14.2014.

(2014)
pp.298 - 306
Koida K, Yokoi I, Okazawa G, Mikami A,
Widayati KA, Miyachi S, Komatsu H (2013)
Color vision test for dichromatic and
trichromatic macaque monkeys, J Vision,
13: 1; doi:10.1167/13.13.1
Okazawa G, Komatsu H (2013) Image
statistics for golden appearance of a
painting by a Japanese Edo-era artist
Jakuchu Ito, Lecture Note in Computer
Science (Computational Color Imaging)
7786: 68-79
Komatsu H, Nishio A, Okazawa G, Goda N
(2013) “Yellow™ or "Gold"?: Neural
processing of gloss information,
Lecture Note in Computer Science
(Computational Color Imaging) 7786:
1-12

] (2013)
, 0 plus E 35 (1):

92-94

(2013) ,

24, 6, 72-78
Nishio A, Goda N, Komatsu H (2012) Neural
selectivity and representation of gloss
in the monkey inferior temporal Cortex.
J Neurosci 32: 10780-10793
Okazawa G, Goda N, Komatsu H (2012)
Selective responses to specular
surfaces in the macaque visual cortex
revealed by fMRI. Neurolmage 63:
1321-1333

(2012)
1101, pp,105-114,
(2012)
65(5): 332-337
(2012)
Clinical Neuroscience 30(8): 897-901
(2012)
vol. 63(4): 284-294
22

Komatsu H, Nishio A, Ichinohe N, Goda
N(2015.3.23) Functional architecture of

the gloss selective regions in the
monkey inferior temporal cortex,

( )
(2014.9.13)

cfRI 37 .
( )

) (2014.9.13) 3D shape
estimation from a single glossy object
image, 37 ,

( )

(2014.9.12) Anatomical connections
of the gloss selective region in the
inferior temporal cortex of the monkey

37 s

( )

(2014.9.11)Image statistics explaining
the natural texture selectivity in
macaque V4, 37 »

( )

(2014.9.11)

, 37 ,
( )
Fujisaki W, Goda N, Motoyoshi 1, Komatsu
H, Nishida S(2014.7.20) Optimal
audiovisual integration of object
appearance and impact sounds in human
perception of materials, The 10th
Asia-Pacific Conference on Vision
(APCV2014), (
)
~ (2014.7.19) Population responses
in the macaque inferior temporal cortex
encode perceptual gloss parameters, The
10th Asia-Pacific Conference on Vision
(APCV 2014), (
)
Okazawa G, Tajima S, Komatsu H
(2013.11.12) Natural texture
selectivity of macaque V4 neurons
examined by adaptive sampling. Society
for Neuroscience annual meeting 2013
(SanDiego, USA)
Nishio A, Shimokawa T, Goda N, Komatsu
H (2013.11.11) Canonical correlation
analysis revealed perceptual gloss
parameters represented in the monkey
inferior temporal cortex. Society for
Neuroscience annual meeting 2013
(SanDiego, USA)

(2013.6.21) Image features determining



texture selectivity of macaque V4
neurons revealed by adaptive sampling.
36 s

( )

(2013.6.20) Material information
processing in monkey visual cortex: a
functional MRI study. 36

, (

)
_ (2013.6.20) Perceptual gloss
parameters represented in inferior
temporal cortex: a canonical
correlation analysis of neuronal data.
36 s
( )
Komatsu H (2013.3.4) “Yellow®™ or
"Gold*?: Neural processing of gloss
information. The Fourth Computational
Color Imaging Workshop (
)

Okazawa G, Komatsu H (2013.3.4) Image
statistics for golden appearance of a
painting by a Japanese Edo-era artist
Jakuchu Ito. The Fourth Computational
Color Imaging Workshop, (

)
Komatsu H, Nishio A, Goda N (2012.9.20)
Neural representation of gloss in the
macaque visual cortex. 35

, (
)
(2012.9.14)
.22
, (
)
(2012.9.11) ’
- 76 ,
( )

Nishida S, Fujisaki W, Goda N, Motoyoshi
I, Komatsu H(2012.9.5) Not glass but
plastic - Audiovisual integration in
human material perception, European
Conference on Visual Perception
(Alghero, Italy)
Goda N, Komatsu H(2012.9.3)
Relationship between visuotactile and
affective/aesthetic qualities of
natural materials, European Conference
on Visual Perception (Alghero, Italy)

@DOkazawa G, Goda N, Komatsu H (2012.7.13)
Localizing regions activated by surface
gloss in macaque visual cortex by fVMRI.
8th Asia-Pacific Conference on Vision
(Incheon, Korea)

@Nishio A, Goda N, Komatsu H (2012.7.13)

Neural representation of gloss in the
macaque inferior temporal cortex. 8th
Asia-Pacific Conference on Vision
(Incheon, Korea)

0

€Y
KOMATSU, Hidehiko

@
GODA, Naokazu

YOKOI, Isao



