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In color appearance, two modes are well known: Luminous color mode in which colors
appear as emitting from a primary light source. Surface color mode in which colors appear
as belonging to a surface on which light is diffusely reflected or radiated. The color appear-
ance in these two modes is quite different. In the present paper, we manipulated the appear-
ance mode of the same Munsell achromatic color chips by changing the background luminance
conditions and quantitatively measured the state of appearance mode. The test stimulus appear-
ance shifted from the surface color mode to the luminous color mode as test luminance in-
creased. The slopes of the shift decreased as the background luminance increased. With the
results, we presented an equation predicting the color appearance as a function of test and

background luminance.
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Fig. 1 Stimulus dimensions, (a) no back-
ground, (b) with a background.
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Fig. 2 Point values of luminous color mode. P, plotted against test stimulus luminance,
L:. The background conditions are none (O), 32 cd/m? (v), 153 cd/m? () for the low lu-
minance condition, and none (®), 11 cd/m? (A), 330 cd/m? (¥), 1496 cd/m? (W), 3860 cd/m?
(@) for the high luminance condition. Bars of the standard error are shown when the

errors are larger than the symbol sizes.
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Fig. 3 Point values of luminous color mode, Pi, as plotted for logarithmic luminance of

test stimulus.
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Fig. 4 Plots of 1/k*(Lb) values. Solid curves are theoretical. Observers: KO (a), KU (b),

MA (c) and KS (d).
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Table 1 Parameters in Eq. (6) optimized for

respective 4 subjects.

Subject a b Qo
KO 0. 0390 70 26.0
KU 0. 0405 30 25.9
MA 0. 1000 70 10.0
KS 0. 0330 400 28. 7
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if Qt< 0 then surface color mode,

if Qt210 then luminous color mode.

Fig. 5 A model for determining the mode of

appearance.
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