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We tested whether the temporal chromatic response fed by the blue mechanism (a chromatic
mechanism from S cone through y-b opponent channel) was different from those by the other
chromatic mechanisms (chromatic mechanisms from L and M cone through opponent channel)
with the isoluminant double-pulse integration method using a new apparatus with red, green
and blue LEDs as sources. Test stimuli changed on the tritanopic confusion line from a white
to the co-punctal point (T-Blue) or to a 567 nm monochromatic point (T-Yellow). Other test
stimuli, which changed from the white to 630nm monochromatic light (Red), were used for
comparison. The detection thresholds were determined for these stimuli as a function of SOA
(stimulus onset asynchrony) between two pulses. We derived summation index, which repre-
sented degree of temporal integration of chromatic response. It was obtained that the temporal
integration characteristics for T-Blue was the same as those for Red. In contrast with previ-
ous studies, our results clearly show that the temporal response of blue mechanism is not
different from those of the other chromatic mechanisms. In addition, we proposed a chromatic
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response model which was composed of three layers in order to account for our data.
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Fig. 1 CIE chromatic diagram: A filled circle
(@), a filled square (M) and a filled triangle (A)
were coordinate of red, green and blue LED,
respectively and an open circle (O) coordinate
of white reference. An open square ([J) was the
co-punctal point. Red, T-Blue and T-Yellow
changed on the solid lines through the white
reference.
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Fig. 2 Primary space: Equiluminant plane de-
termined by axes of red, green and blue LED
luminance. A vector dL was composed of dL.,
dLg and dLy.
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Fig. 3 Time course of stimulus presented by
isoluminant chromatic double-pulse method. A
white reference (W) was constituted by Rw, Gw
and Bw which were luminance of three LEDs
and a test chromatic light (C) by Rc, G. and Be.
D and SOA were duration of chromatic lights
and stimulus onset asynchrony between these
chromatic lights, respectively.
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Fig. 4 Summation Index as a function of SOA. Upper, middle and lower panels were

obtained in the condition of T-Blue, Red and T-Yellow, respectively.

YN, (c): TS. See text in details.
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Fig. 5 A color vision model devised here to
explain the present data. See text in details.
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Fig. 6 Response types of each layer in the model in Fig. 5. See text in details.
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Table 1 Parameters of impulse response to fit
data.

TY YN TS

71 35 30 25

T2 55 55 40

m 3 3 3
T-Blue 2 7 7

A 1 1 1

Az 0.2 0.7 0.5

td1 100 100 70

B 6 6 15

71 35 30 25

T2 55 55 40

m 3 3 3
Red n2 7 7
A, 1 1

A2 0.15 0.6 0.6

ta 100 100 70

8 4 9 7

71 25 40 25

T2 55 55 40

m 3 3 3
T-Yellow nz 7 7
A, 1 1

A 0. 65 0.5 0.6

ta1 100 100 70

B8 5 4 5
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Table 2 Summation index of probability sum-
mation in each expareimatal condition.

TY YN TS
peak 0. 068 0.114 0. 085
T-Blue calculation | 0.164 0. 052 0. 053
model 0. 050 0. 050 0. 020
peak 0. 089 0. 086 0.118
Red calculation | 0. 089 0. 049 0.102
model 0.075 0. 033 0. 043
peak 0.109 | 0.131 | 0.133
T-Yellow| calculation | 0. 064 0.072 0. 097
model 0. 060 0.075 0. 060

XvB5hiz SOA=400ms (TS {3 SOA=200ms) T
DOE—7fE%, B (calculation) {3 EFEDFIRTKD
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Red OBARBREEFVPLBLNICEL A& D EIER
(model) EZH—FIB & O HERNFFEDICLDHEIN
7214E (calculation) 25—Z L, SOA=400ms TDEE X
NELNIE LADEIEY (peak) i3 calculation X
Kx\. T-Yellow D41 model & calculation A3
1Z1E—% L, peak {I calculation EZLUW. L»L,

T-Blue D4 calculation Df#id 0.164 T peak
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Fig. 7 Impulse response functions in the condition of T-Blue, Red and T-Yellow were
shown by thick lines. Thin lines represent component F(¢) and Ha(¢). (a): TY, (b):

YN, (c¢): TS. See text in details.
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