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CCT/CRI vs. Luminous Intensity

Relative luminous intensity [a.u.]
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Nichia White LEDs CRI Tuning 23. Fob. 2000
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CCT/CRI vs. Luminous Intensity 25, Fob. 2009
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LED Measurement Series: Color Rendering Index and LEDs

Building Technologies Program

LED Measurement Series:

Color Rendering Index and LEDs

The color rendering index (CRI) has been used to compare fluorescent and

HID lamps for over 40 years, but the International Commission on lllumination
(CIE) does not recommend its use with white light LEDs. A new metric is under
development. In the meantime how should we use CRI when it comes to LEDs?

CIE Technical Report 177:2007, Color Rendering of White LED Light Sources, states, “The
conclusion of the Technical Committee is that the CIE CRI is generally not applicable

to predict the color rendering rank order of a set of light sources when white LED light
sources are involved in this set.”

This recommendation is based on a survey of numerous academic studies that considered
both phosphor-coated white light LEDs and red-green-blue (RGB) LED clusters. Most

of these studies involved visual experiments where observers ranked the appearance of
illuminated scenes using lamps with different CRIs. In general, there was poor correlation
between these rankings and the calculated CRI values. In fact, many RGB-based LED
products have CRIs in the 20s, yet the light appears to render colors well.

To understand why, we need to review what CRI is really measuring, how that relates to

Approximation gf CIE CRI Test Colors

Terms

General Color Rendering — Color
rendering is defined as the “effect of an
illuminant on the colour appearance

of objects by conscious or unconscious
comparison with their colour appearance
under a reference illuminant™ (CIE 17.4,

International Lighting Vocabulary).

Color Rendering Indices — The General

Color Rendering Index Ra is calculared in







