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DIE FARBE 34 (1987)

Hirohisa Yaguchi®, Ciiga (Japan)
Signal Transformations from the Cone Stage to the

Neural Coding Stage
DK 612.843.313.3
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Fig. 2: Color mq:p'n.n‘n-; functions obtained by the maximum saturation method
(open \j.'m.-:-:j_\) and by the MaxwerL method (solid symbols)
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Fig. 3: Cone-sensitivity functions
S(2), M(4) and I(2) derived from
the linear combination of color
matching functions obtained by
the maximum saturation l?lL‘lh\"vll
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derived from the linear combina
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predicted by the linear transformation model, and a solid curve is predicted by the
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Wyszecki and Stiles Memorial Symposium
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ARSI & Dr. Hunt (1987)

O. Estévez: Summary of the Florence Meeting 7)

Y. Nayatani In the second part of the Session, AKITA presented his results on oppo-
nency using the cancellation method. He agreed that red/green oppo-
nency can be thought of as a linear transformation while yellow/blue
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Helmholtz-Kohlrausch&¥ 5
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Heterochromatic Brightness Matching Flicker Photometry
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HA % = OIERIAEN

500nm & 660nmD B B DR EIC K 2 ILERIAH,
(Yaguchi et al.,Vision Res., 1983)
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pi+p2=1; additivity
pi1+p2>|; subadditivity
p1+p2<lI; superadditivity
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Heterochromatic Brightness Matching Flicker Photometry
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Reprinted from Journal of the Optical Society of America A, Vol. 4, page 540, March 1987
Copyright © 1987 by the Optical Society of America and reprinted by permission of the copyright owner.

Heterochromatic brightness matching with checkerboard

I

Division of Physics, Natiol

(a) (b)

Fig. 1. A schematic example of test patterns: (a) reference ele-
ments and test chromatic elements are juxtaposed without gap; (b)
reference and test elements are separated by a grid whose width is 3'.

1 1

1 1
0.10.2 05 1
SPATIAL FREQ

(@)

Fig. 2. ‘The B/L ratios for six test chromatic s¢
without gaps; open circles, patteras with gaps;

1.0 150 05 1.0

Py OF GREEN

Fig. 3. p1-p2 plots for the heterochromatic brightness matching
using a checkered pattern without gap (filled circles) and with gap
(open circles). Plots are shown for (a) a bipartite field, checker-
board (b) patterns of 30’ and (c) 3’ square, and (d) a MDB. Errors
bars indicate +1 standard deviation.
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® Subadditivity

® Guth’s vector summation model

o AMT2+D?’=|

® Subadditivity and superadditivity

® Yaguchi’s nonlinear summation model

o A2+(C\%+(Cy29=|

p> of white

0 02 04 06 08
p of 430 nm

Fig. 8. p,—p, plots for 430-nm violet and white pair from
subject H.Y. Solid curve in the theoretical p,—p, curve
predicted by the present model.
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COLOR research and application Volume 25, Number 1, February 2000
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FIG. 2. The values R predicted by the present study cor-
1g + n. for four differe . 470 S 570 . responding to Fig. 1. Seven wavelengths A, are used, which
Fig. 10. p, + p, for four different 4,, 470, 500, 570 : are 660, 620. 570. 550. 520. 470, and 430 nm from the left top
to right bottom. For other information, see the caption of Fig. 1.

Wavelength (nm)

660 nm for subject H.Y. Solid circles are the experimel
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VAC &£ VCC (1)

Yoshinobu Nayatani

Variable achromatic co

Achromatic Axis

o Kinds o
5 of the

rausch Ef
al Confirn

FIG. 1(a). Principle of the VAC method. Open circles repre-
sent test chromatic colors with various hues but with the same
Munsell Value. Dot represents variable achromatic colors N
with Munsell Value V,/, each of which matches in perceived
lightness with the corresponding test chromatic color.

CCC 0361-2317/94/040246-16

color (VCQ)

Achromatic Axis

NV/) @

G

Chroma Axis

FIG. 2(a). Principle of the VCC method. Open circles repre-
sent test chromatic colors with various hues and various
Munsell Values. Dot represents a fixed achromatic color N
with Munsell Value V,/. The achromatic color N matches in
perceived lightness with all the test chromatic colors.
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VAC &£VCC (2)

Relations between the Two Kinds
of Representation Methods in the
Helmholtz-Kohlrausch Effect

T
n

| SR R 1 e
0.4 0.6 0.8 1.0

X
FIG. 1. Loci with constant values of log,,Ln/L in the VAC
method, where the test luminance L is kept at 63.66 cd/m*

constant. Chromatic color P, corresponds to 10goYa/Y =
0.05, and P, to logsoYn/Y = 0.20.
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FIG. 2. Loci with constant values of log,oLx/L in the VCC
method, where the equivalent luminance Ly is kept at 63.66
cd/m? constant. Chromatic color P, corresponds to 10g,oYn/
Y = 0.05, and P; to log,oYa/Y = 0.20.
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FIG.
squal

Log Relative Luminous
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wovelength (nm

FIG. 3 Luminous efficiency functions at three levels of retinal illuminance,
10 td (open triangles), 100 td (filled squares), and 1000 td (filled triangles) for
subject KK,

e Sasi : FIG. 4 o, -0, for 510-660 nm pair at three levels of retinal illuminance, 10 td
(open triangles), 100 td (filled squares), and 1000 td (open triangles) for subject KK.
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