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Difference of Color Appearances of the Highly Saturated Colored-Lights with
Various Hues in a Light-Adapted Foveal and a Peripheral Vision
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Under a light-adapted condition where rods were saturated completely, appearances of 13
highly saturated colors (2° in diameter) were measured for three subjects at the fovea and
the 30° temporal visual locus by a color-scaling method and a brightness magnitude-
estimation method. From the results, it was shown that the change of color appearance at the
periphery was dependent on the hue of each stimulus at fovea. The difference between the
foveal hue and the peripheral hue for nearly balanced-hue colors was respectively larger than
that for nearly unique-hue colors. We attempted a curve-fitting by power functions to the

hue-change data.
opponent-color theory.
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These changes of hue and saturation could not be explained by the
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Fig. 1. Open circles

Chromaticities of the stimuli.
from A to M are test ones. Filled circles of N and Ref
are the surround and the reference ones, respectively.

30° & Lo, ARIBIRE CE -,

7 A MREBEEAA ORI B & CEBREEE IS cFA L
ThHsb, 7AMFIBIEE?2 OFBT, #E 470 nm,
490 nm, 500 nm, 510 nm, 540 nm, 560 nm, 580
nm, 600 nm, 620nm BL 640 nm OFEH 7 4 V¥ —
CEDNBBLUVREBT S A7 4 VY — L AREE
BT aVy—rOfAaEb¥IzL 3308 130%
i, 72 MRIBISBBRE DR R A v F 2+ 2 LT 1
MHEERENS, 7R P BERI N5 ORI S0
(25, 120cd/m®) Z2ERLE. 26D F A MHEOE
E%Fig 1 0BERICA»S METOT LT 7y k

cd/m?i ¥/ VAT B, BLUNZEADYESH %
(180°, 120 cd/m’ @ (I B LATIRA) &R L T 3,
Z D120 cd/m® DM E I EE D RT3 2 TR 2000
scot. Td WML L T3,

7 A M RIB OMEEE I IR O & 2 th TSR -
HFOBETOMBLRERIC L 223~y 7> 7 Tk,
2.2 HERES L URANTHEE

HWERE ITHIERY OEBIC b &ML 72 MS, YU, MT
DEREEZBMUEIZTH B, MS & YU IF 20 51,
MT i3 50 & TH 3,

FHEEIGETEHRY CRCTH 2, $4hbs, GORLIO
FHAC L, 2T —A T — 1 > ZHEOFD Gordon 57 A
AwTws [4+1] 5 3) —HRIcEBAOFE 2R 7
TEERWE, A58, 7 =F 2 — FIEHED 10 &
S TEENOHFLETOHL &2 1055, BEE 0 5:

26 & 9% (1997)

0 TOTMS, Fovea
A . & MS, 30°T |
o S i & YU, Fovea |
& ] . & YU, 30°T
g 15 . \ i 4O MT, Fovea |
=3 ; [ ] i i
2
)
3
.
5,17 *
-/ |
5 -/ -
0 L Il 1 1
% E % 500 550 600 650
°o° Wavelength (nm)
Fig. 2. Magnitudes of brightness estimated by 3 sub-

jects for the 13 stimuli at the fovea (open symbols)
and the 30° (filled symbols).
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Fig.3. Color-scaling results of subject MS for the 13
highly saturated stimuli at the fovea (upper figure)
and the 30° temporal locus (lower one). Notations,
c511, c548 and ¢567, denote the main wavelengths of
complementary colors. Thick solid lines denote the
sum of white component and chromatic component
(filled circle with vertical bar of standard deviation).
Symbols, O, &, V and [J, denote unique-hue compo-
nents of red, yellow, green and blue, respectively.
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Fig.5. As Fig. 3 but subject MT.
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Fig.6. Replots of 3 subjects data in a polar diagram
of opponent color appearance coordinate.
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(B) Light—adapted with surround
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Fig.7. Hue changes of 13 stimuli between the fovea
and the 30°, shown by changes of paired unique-hues
for a stimulus. (A): MS, (B): YU and (C): MT.
Symbols, O, A, V and [, denote unique-hues of red,
yellow, green and blue, respectively. Paired curves
show the fitting results by paired power functions to
13 pairs of the unique-hue data.
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