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Zhang Fuzheng' Xu Haisong' Wu Xiaomin' Cai Jiangi’
'State Key Laboratory of Modern Optical Instrumentation, College of Optical Science and Engineering,
Zhejiang University, Hangzhou, Zhejiang 310027, China
*China National Institute of Standardization, Beijing 100088, China

Abstract Commission internationale de I'Eclairage (CIE) color rendering index has many deficiencies when
applied to evaluating color quality of new—type light sources such as light emitting diode (LED). The universal
evaluation method of light source color quality is discussed, which can play a vital role in contributing to the
application of new—type light sources. 16 typical indexes are adopted to evaluate different types of illuminants and
light sources in the experiment. The results indicate that most indexes are correlated with each other, and color
fidelity based and gamut based methods are proposed to totally evaluate the color quality of light sources. An
attempt is made and further verified to construct a comprehensive index of color quality for evaluating light sources.
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Fig.1 Spectral reflectance curves of test color samples (HL17) adopted in CR12012
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Table 1 Kendall rank correlation coefficients between different metrics

Metrics R. Q. Q: Q. Q. R0 R RCRI
R. 1.000
Q. 0.805 1.000
Q: 0.845 0.892 1.000
Q, 0.607 0.760 0.652 1.000
Q. 0.206 0.325 0.222 0.549 1.000
R.o 0.876 0.838 0.889 0.623 0.215 1.000
R.» 0.718 0.799 0.767 0.670 0.256 0.745 1.000
RCRI 0.817 0.811 0.840 0.610 0.199 0.860 0.742 1.000
FCl 0.077 0.150 0.069 0.338 0.557 0.072 0.084 0.073
FCI02 0.157 0.235 0.149 0.431 0.622 0.149 0.174 0.146
R 0.702 0.718 0.713 0.625 0.326 0.748 0.614 0.697
CPI1 0.362 0.468 0.384 0.606 0.630 0.383 0.375 0.345
MCRI 0.482 0.570 0.495 0.685 0.537 0.504 0.478 0.501
GAI 0.167 0.262 0.201 0.358 0.436 0.190 0.265 0.160
CDI 0.167 0.261 0.200 0.358 0.435 0.190 0.264 0.160
CSA 0.144 0.211 0.179 0.250 0.287 0.164 0.229 0.128
Metrics FCI FCI02 R CPI MCRI GAl CDI CSA
FCI 1.000
FCI02 0.883 1.000
R 0.158 0.218 1.000
CPI 0.497 0.540 0.530 1.000
MCRI 0.436 0.520 0.549 0.687 1.000
GAI 0.015 0.096 0.207 0.300 0.280 1.000
CDI 0.015 0.096 0.206 0.300 0.279 0.999 1.000
CSA -0.130 -0.049 0.160 0.179 0.175 0.840 0.840 1.000
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Table 2 Correlations between CQI and existing different metrics

Color fidelity—based metrics Color preference—based metrics Color gamut—based metrics
Mean 0.829 Mean 0.731 Mean 0.748
R. Q. Q: R.o Q. CPI MCRI GAI CDI CSA
0.780 0.895 0.813 0.833 0.945 0.845 0.839 0.780 0.780 0.684
R, RCRI R: Q. FCI FCI102
0.881 0.765 0.835 0.795 0.431 0.530
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