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4700 Keele St., Downsview, Ontario M3J 1P3, Canada

The relationship between luminance, brightness and saturation of colored lights was investi-
gated in two experiments. In the first experiment, colored lights were equated for brightness and
luminance for 17 different dominant wavelengths ranging from 420 nm to 650 nm by successive
comparison and flicker photometry methods. Saturation estimates of these colors showed that
they were not equally saturated. In the second experiment, equally bright and equally saturated
colors were obtained for 56 or 49 different dominant wavelengths in the range from 400 nm to
670 nm by employing the step-by-step brightness-saturation matching method. Luminance of
these colors were measured and found not to be equal. Current color vision models fail to predict
the present results. We discussed a possible account for those results.
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Fig. 1 Schematic diagram of the apparatus. Numbers at the
top show the channel numbers. See text for details.
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Fig. 2 The saturation estimation for equally bright stimuli
of equal luminance as a function of dominant wave-
length. Subject: SN (m), HU (@), KU (4).
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Fig. 3 The three circular stimuli employed in Experiment
II. The top field (W3) is a reference white field, and
the bottom two fields (\; + W, A\, + W,) are used

for variable fields.
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Fig. 4 The log relative luminance of white light required
for equal brightness to the equally bright, equally
saturated stimuli. The dominant wavelengths of the
stimuli are shown on the abscissa. Subjects: HU (o),
KU (A). The data for each subject have displaced

0.5 log unit.
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Fig. 5 The saturation estimation as a function of dominant
wavelength. Subject: HU (0, @), KU (4, 4). Open
symbols represent equally bright monochromatic

lights and dark symbols equally bright, equally
saturated stimuli.
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Fig. 6 The log relative luminance of white light required
for flicker photometry with equally bright, equally
saturated stimuli (dark symbols), and equally bright
monochromatic lights (open symbols). Subject: HU
(©, ®), KU (4, ). Solid and dashed curves of the
same subject are normarized at 572 nm. Two sets of
data have displaced 0.5 log unit.
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Fig. 7 The saturation function predicted by Guth’s model
for equally bright monochromatic lights (open
circle) and equally bright lights of equal luminance
(dark circle).
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Fig. 8 The log relative luminance predicted by Guth’s
model for equally bright monochromatic lights
(open circle) and equally bright, equally saturated
lights (dark circle).
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Fig. 9 The predicted relationship between saturation and
luminance of equally bright colors with different
excitation purity. The top figure illustrates satura-
tion and the bottom figure luminance. Ay, Az
indicate two different dominant wavelengths.
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LOG RELATIVE LUMINANCE- SATURATION ESTIMATION

Fig. 10 HU’s saturation estimations and log relative lumi-
nance of three dominant wavelengths of 572 (w),
487 (A) and 670 () nm. The data were replotted
from Fig. 5 and Fig. 6. Excitation purity shown in
abscissa is expressed in the CIE u’, v’ chromaticity
diagram.
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