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Technology to Evaluate Color Rendering Properties of LED Lighting Based on Color Preferences
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Various products focused on high-level color reproduction capability, including televisions, digital cameras, and printing devices, are characterized
by their color appearance. Human-centric design that is positively evaluated by users is an essential element of this color appearance. Particularly in
the lighting field, in which the introduction of light-emitting diode (LED) systems with high design flexibility is expanding, there is a need for technologies
to evaluate users' color preferences in addition to the conventional technologies to evaluate the fidelity of reproduction of objects' colors.

Toshiba has developed a technology to evaluate the color rendering properties of LED lighting based on color preferences. We have conducted
subjective evaluation experiments using daily foods as sample objects under the condition of LED lighting with various spectral power distributions,
and verified that the color preference depends on the saturation and luminance of objects' colors. As a result, we have derived an evaluation index
that has a high correlation with color preferences, which is expected to contribute to the design of the color appearance of LED lighting.
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Subjective evaluation system to control spectral power distributions of
LED lighting
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Spectral power distributions of lighting
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Average scores of preference evaluations
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Color gamut areas of test colors for color rendering index
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Relationship between evaluation scores obtained by multiple regression anal-
ysis and average scores of preference evaluations in case of red-based hue
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