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Theoretical study on the tolerance level of light sources for
ordinary observation of surface colors
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Abstract

Designers and ordinary people who are interested in color design seldom use the daylight simulator D65 as a
light source for ordinary observation of surface colors. Instead, they usually use a common white fluorescent
lamp. Color shifts do exist under such lamps. However, for the purpose of discussing color design, it seems that
some color shifts do not cause serious problems unless one misjudges the hue and the tone of a color under
observation. Then, what are the acceptable ranges of the correlated color temperature (Tcp) and the general
color rendering index (Ra) of a light source for ordinary observation of surface colors? We studied theoretically
and showed that the acceptable ranges are Ra= 70 for Tcp=26000 K or Raz2 80 for Tcp24000 K. Under a
light source within these ranges, one can judge the hue and the tone of a color adequately. We explained the
computational procedure with graphic representation of the dependence of the color shift on the correlated color

temperature and the general color rendering index of a light source.

Key words; hue-tone system, correlated color temperature, color rendering index, chromatic adaptation

transform, perceived lightness, degree of vividness
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