
CIE 演色性評估指標

楊 宗 勳教授
國立中央大學
光電科學與工程學系
照明與顯示科學研究所
2019/10/25

光與照明國際最新標準與技術發展現況研討會

0



Lab. for Color Science & Technology, DOP, NCU

Improving CRI

 TC1-33, TC1-62, TC1-69

 TC1-90
Colour Fidelity Index

 TC1-91
Methods for Evaluating the Colour Quality of 
White-Light Sources
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Color Fidelity

 Degree to which a light source causes a shift
in the color appearance of a surface it
illuminates, relative to that surface’s color
appearance when illuminated by a defined
reference illuminant, and whereby the
magnitude o the color shift is assessed by
considering the shifts along all three cardinal
axes of the color appearance space
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Color Fidelity Index

 Implementation of CAM02UCS color space

 Development of an improved sample set

 Avoiding negative values for the CFIs

 Minor change to reference illuminants of CCT 
4000K~5000K

 Rescaling of average color shifts

 Output format
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Calculation Flow
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Test Color Samples
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Hue Bin 

Number 

Hue Angle Range 

under 5 000 K CCT 

Colour Evaluation 

Sample # Range 

1 0° to 45° TCS#01 to TCS#14 

2 45° to 90° TCS#15 to TCS#30 

3 90° to 135° TCS#31 to TCS#47 

4 135° to 180° TCS#48 to TCS#57 

5 180° to 225° TCS#58 to TCS#69 

6 225° to 270° TCS#70 to TCS#80 

7 275° to 315° TCS#81 to TCS#88 

8 315° to 360° TCS#89 to TCS#99 
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Example
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Rf Rf1 Rf2 Rf3 Rf4 Rf5 Rf6 Rf7 Rf8 Rf9

81.6 89.5 80.5 81.5 79.4 65.9 79.4 73.2 68.5 95.9

Rf10 Rf11 Rf12 Rf13 Rf14 Rf15 Rf16 Rf17 Rf18 Rf19

76.3 71.9 71.8 83.3 93.0 89.2 72.9 75.1 85.8 75.1

Rf20 Rf21 Rf22 Rf23 Rf24 Rf25 Rf26 Rf27 Rf28 Rf29

63.4 69.4 71.4 89.7 76.8 67.6 75.5 92.7 87.7 81.1

Rf30 Rf31 Rf32 Rf33 Rf34 Rf35 Rf36 Rf37 Rf38 Rf39

95.0 83.3 74.4 90.4 80.4 89.0 86.9 85.0 95.7 98.5

Rf40 Rf41 Rf42 Rf43 Rf44 Rf45 Rf46 Rf47 Rf48 Rf49

96.3 98.7 88.4 85.2 99.6 90.4 88.6 94.3 85.3 86.4

Rf50 Rf51 Rf52 Rf53 Rf54 Rf55 Rf56 Rf57 Rf58 Rf59

90.0 89.3 88.0 83.6 89.6 86.7 81.4 80.2 80.6 88.5

Rf60 Rf61 Rf62 Rf63 Rf64 Rf65 Rf66 Rf67 Rf68 Rf69

89.7 84.2 84.2 79.4 71.3 72.8 65.8 64.1 71.7 77.4

Rf70 Rf71 Rf72 Rf73 Rf74 Rf75 Rf76 Rf77 Rf78 Rf79

68.0 63.2 87.1 62.4 92.7 67.3 67.6 80.0 70.4 89.0

Rf80 Rf81 Rf82 Rf83 Rf84 Rf85 Rf86 Rf87 Rf88 Rf89

87.0 81.5 94.2 94.3 89.4 79.3 76.6 83.7 87.7 76.7

Rf90 Rf91 Rf92 Rf93 Rf94 Rf95 Rf96 Rf97 Rf98 Rf99

88.6 76.2 68.5 80.1 65.3 74.9 83.9 88.6 84.2 77.4
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TC 1-91

 Overview Of Methods For Evaluating Colour
Rendition Of White-light Sources Beyond 
Colour Fidelity

 DRAFT NO. 7.0

 DATE: 2019-07-10
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Available Methods

1. ANSI/IES TM-30-18

2. Color Quality Scale (CQS)

3. CRI-based color rendition properties (CRI-CRP)

4. Color rendering vectors and color saturation icon

5. Feeling of Contrast Index (FCI)

6. Memory Color Rendition Index (MCRI)

7. Preference index of Japanese Skin Color (PS)
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TM-30
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Color Quality Scale (CQS)
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15 saturated TCS 



Lab. for Color Science & Technology, DOP, NCU

CRI-CRP
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CRI-CRP
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CRV & CSI
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Feeling of Contrast Index (FCI)
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FCI
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MCRI
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Degree of similarity

parameters ai,1-ai,5, describe the location
(memory colour chromaticity), shape,
size and orientation of the similarity
functions

𝑆𝑎 =   𝑆1 ⋅ 𝑆2 ⋅ … ⋅ 𝑆𝑛
𝑛

 

𝑅𝑚 = 100 ⋅  
2
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PS
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Preference index of Japanese Skin Color (PS)

iso-interval
scale value curves 
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