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Examination on a Yellow-Blue Mechanism in Dichromacy
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Dichromatic simulations are used widely in social and educational environments. We
used a visual search task to investigate the validity of the dichromatic simulation proposed by Brettel e
t al. The stimuli consisted of 13 colored disks (one target and 12 distractors). Two colors were assigned
to 6 disks as distractor colors. The reaction time required to find the target was measured. The reaction
times for trichromatic observers in the dichromatic simulated color stimulus task were qualitatively simil
ar to those obtained from extremely deuteranomalous observers in an original color stimulus task. However,
the reaction time for the extremely deuteranomalous observers tended to be longer than that of the trichr
omatic observers. This suggests that the current dichromatic simulation should be modified for estimating
color differences in the simulated images.



5 Target and distractors: 8.0 cd/m?
2 Brettel
(1997)
2
2
2
0.55
050
2 2
3 v 045
0.40
1 2 2
035 . - '
0.10 0.15 020 0.25 0.30
2 3 u
2
1 2 2
3 +45° 2 ( 2
1 2 2
1 2 1
2 1
13
( )
2 3
2
3 T ) 2 2
2
2 3 2 )
2
3 3 3
2 3
o 3
o 2 2 °
10
2
1 D65 B
(4cd/m2) 13 g, ]
1 §
g
12 (2 X6 ) & —— Original stimulus for trichromats
uv D65 #k p<0.01 o peuteranopic stimulus for trichromats
0' 06 * p<005 —e— Original stimulus for deuteranomalous trichromats
(8cd/m2) 24 u e @ s m am om0
Oo Hue angle of the target color (deg)
15° 3



N W
w
w

45
120 210 300

165 180

4 =0.52

=0.36

T T T T
—0—Exp.1 (Original) —&— Exp.1 (Deuteranopic)
1 -~ Exp.2 (Original) - -- - Exp.2 (Deuteranopic)

Reaction Time (sec)

—0O- Deuteranopic stimulus for trichromats
—8- Original stimulus for deuteranomlous (Exp.1)

Reaction Time (sec)

e

L L 1
45 90 135 180 225 270 315 360
Hue angle of the target color (deg)

Fitted curve
o Deuteranopic stimulus for trichromats
@ Original stimulus for deuteranomlous -
O Reaction time based on modified color difference for deuteranomlous
T T T
575 nm 475 nm

[m} \1‘0[ Ce
u%e.
0o =HeD o

L 1 L
10 15 20 250 5 10 15 20 25

AEyy in the simulated stimulus



6
575nm
475nm
475nm
6
7
7 o
° 2 3

Reaction Time (sec)
-

0.1

575nm

Modified AE;,,, for deuteranomlus
= = N N
o v o (&}

3

o

0 5 10 15 20 25

AE,, in the simulated stimulus

O Adaptive model
® Original stimulus for deuteranomlous

L | E— S
90 135 180 225 270 315 360
Hue angle of the target color (deg)

Brettel (1997) 2
2
2
2 2
3
475nm

LM

LM

1

Shoji Sunaga, Tomomi Ogura,

Takeharu Seno, Evaluation of a
dichromatic color-appearance
simulation by a visual search task,
Optical Review, , Vol.20, 2013,
83-93.
DOI:10.1007/s10043-013-0013-6

10

2013 11 22 JR

2012 11
17
Shoji Sunaga Tomomi Ogura,
Takeharu Seno, Test of dichromatic
simulation in visual search paradigm,
European Conference on Visula
Perception 2012,2012 9 3
Alghero, Italy
Tomomi Ogura, Shoji Sunaga
Takeharu Seno, The evaluation of
dichromatic simulation by a visual
search task, the International Colour
Association AIC Color 2011 Zurich,
2011 6 9 , Zurich, Switzerland
Shoji Sunaga Yellow-blue colour
discrimination in red-green colour
deficiency, the International Colour
Association AIC Color 2011 Zurich,

2011 6 8 , Zurich, Switzerland
2
2011 12 9
2
2011
2011 8 4
3 3
475nm 575nm
2011
2011 8 4



42
2011 5 11

2011 5 11

@
SUNAGA, Shoji

42



