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Which version? 

 
  CIE  014-6/E:2013 Colorimetry – Part 6: 

CIEDE2000 Colour-Difference Formula 
 

 Including 3-terms and 4-terms equations 
 



Research challenges 

 
 

 SCOPE, References 
 Definitions, symbols and abbreviations 
 Reference conditions 
 Calculation method 
 Parametric factors 
 Appendix: Three-component micro-spaces. 



Modified CIELAB coordinates  



Differences between two samples 



The CIEDE2000 colour difference 



The mean hue angle 



THREE-COMPONENT MICRO-SPACES  



The worked examples: Luo et al. 

Pair X Y Z L’ a' b' C’ h’ G T SL SC SH RT ∆E00 
1 19.4100 28.4100 11.5766 60.2574 -34.0678 36.2677 49.7590 133.21 0.0017 1.3010 1.1427 3.2946 1.9951 0.0000 1.2644 

19.5525 28.6400 10.5791 60.4626 -34.2333 39.4387 52.2238 130.96 
2 22.4800 31.6000 38.4800 63.0109 -32.6195 -5.8663 33.1428 190.20 0.0490 0.9402 1.1831 2.4549 1.4560 0.0000 1.2630 

22.5833 31.3700 36.7901 62.8187 -31.2542 -4.0864 31.5202 187.45 
3 28.9950 29.5800 35.7500 61.2901 5.5669 -5.3901 7.7488 315.92 0.4966 0.6952 1.1586 1.3092 1.0717 -0.0032 1.8731 

28.7704 29.7400 35.6045 61.4292 3.3643 -4.9620 5.9950 304.14 
4 4.1400 8.5400 8.0300 35.0831 -44.3939 3.7933 44.5557 175.12 0.0063 1.0168 1.2148 2.9105 1.6476 0.0000 1.8645 

4.4129 8.5100 8.6453 35.0232 -40.3237 1.5901 40.3550 177.74 
5 4.9600 3.7200 19.5900 22.7233 20.1424 -46.6940 50.8532 293.33 0.0026 0.3636 1.4014 3.1597 1.2617 -1.2537 2.0373 

4.6651 3.8100 17.7848 23.0331 15.0118 -42.5619 45.1317 289.43 
6 15.6000 9.2500 5.0200 36.4612 47.9197 18.3852 51.3256 20.99 0.0013 0.9239 1.1943 3.3888 1.7357 0.0000 1.4146 

15.9148 9.1500 4.3872 36.2715 50.5717 21.2231 54.8444 22.77 
7 73.0000 78.0500 81.8000 90.8027 -3.1244 1.4410 3.4407 155.24 0.4999 1.1546 1.6110 1.1329 1.0511 0.0000 1.4440 

73.9351 78.8200 84.5156 91.1528 -2.4651 0.0447 2.4655 178.96 
8 73.9950 78.3200 85.3060 90.9257 -0.8108 -0.9208 1.2269 228.63 0.5000 1.3916 1.5930 1.0620 1.0288 0.0000 1.5381 

69.1762 73.4000 79.7130 88.6381 -1.3477 -0.7239 1.5298 208.24 
9 0.7040 0.7500 0.9720 6.7747 -0.4362 -2.4247 2.4636 259.80 0.4999 0.9556 1.6517 1.1057 1.0337 -0.0004 0.6378 

0.613873 0.6500 0.851025 5.8714 -0.1477 -2.2286 2.2335 266.21 
10 0.2200 0.2300 0.3250 2.0776 0.1192 -1.1350 1.1412 275.99 0.5000 0.7827 1.7246 1.0383 1.0100 0.0000 0.9082 

0.093262 0.1000 0.145292 0.9033 -0.0954 -0.5514 0.5595 260.18 

X0=94.811, Y0=100.00, Z0=107.304 



The worked examples: Sharma et al. 
Pair i Li ai bi a'i C'i h'i ̅hi G T SL SC SH RT ∆E00 

1 1 50.0000 2.6772 -79.7751 2.6774 79.8200 271.9222 270.9611 0.0001 0.6907 1.0000 4.6578 1.8421 -1.7042 2.0425 
2 50.0000 0.0000 -82.7485 0.0000 82.7485 270.0000 

2 1 50.0000 3.1571 -77.2803 3.1573 77.3448 272.3395 271.1698 0.0001 0.6843 1.0000 4.6021 1.8216 -1.7070 2.8615 
2 50.0000 0.0000 -82.7485 0.0000 82.7485 270.0000 

3 1 50.0000 2.8361 -74.0200 2.8363 74.0743 272.1944 271.0972 0.0001 0.6865 1.0000 4.5285 1.8074 -1.7060 3.4412 
2 50.0000 0.0000 -82.7485 0.0000 82.7485 270.0000 

4 1 50.0000 -1.3802 -84.2814 -1.3803 84.2927 269.0618 269.5309 0.0001 0.7357 1.0000 4.7584 1.9217 -1.6809 1.0000 
2 50.0000 0.0000 -82.7485 0.0000 82.7485 270.0000 

5 1 50.0000 -1.1848 -84.8006 -1.1849 84.8089 269.1995 269.5997 0.0001 0.7335 1.0000 4.7700 1.9218 -1.6822 1.0000 
2 50.0000 0.0000 -82.7485 0.0000 82.7485 270.0000 

6 1 50.0000 -0.9009 -85.5211 -0.9009 85.5258 269.3964 269.6982 0.0001 0.7303 1.0000 4.7862 1.9217 -1.6840 1.0000 
2 50.0000 0.0000 -82.7485 0.0000 82.7485 270.0000 

7 1 50.0000 0.0000 0.0000 0.0000 0.0000 0.0000 126.8697 0.5000 1.2200 1.0000 1.0562 1.0229 0.0000 2.3669 
2 50.0000 -1.0000 2.0000 -1.5000 2.5000 126.8697 

8 1 50.0000 -1.0000 2.0000 -1.5000 2.5000 126.8697 126.8697 0.5000 1.2200 1.0000 1.0562 1.0229 0.0000 2.3669 
2 50.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

9 1 50.0000 2.4900 -0.0010 3.7346 3.7346 359.9847 269.9854 0.4998 0.7212 1.0000 1.1681 1.0404 -0.0022 7.1792 
2 50.0000 -2.4900 0.0009 -3.7346 3.7346 179.9862 

10 1 50.0000 2.4900 -0.0010 3.7346 3.7346 359.9847 269.9847 0.4998 0.7212 1.0000 1.1681 1.0404 -0.0022 7.1792 
2 50.0000 -2.4900 0.0010 -3.7346 3.7346 179.9847 

11 1 50.0000 2.4900 -0.0010 3.7346 3.7346 359.9847 89.9839 0.4998 0.6175 1.0000 1.1681 1.0346 0.0000 7.2195 
2 50.0000 -2.4900 0.0011 -3.7346 3.7346 179.9831 

12 1 50.0000 2.4900 -0.0010 3.7346 3.7346 359.9847 89.9831 0.4998 0.6175 1.0000 1.1681 1.0346 0.0000 7.2195 
2 50.0000 -2.4900 0.0012 -3.7346 3.7346 179.9816 

13 1 50.0000 -0.0010 2.4900 -0.0015 2.4900 90.0345 180.0328 0.4998 0.9779 1.0000 1.1121 1.0365 0.0000 4.8045 
2 50.0000 0.0009 -2.4900 0.0013 2.4900 270.0311 

14 1 50.0000 -0.0010 2.4900 -0.0015 2.4900 90.0345 180.0345 0.4998 0.9779 1.0000 1.1121 1.0365 0.0000 4.8045 
2 50.0000 0.0010 -2.4900 0.0015 2.4900 270.0345 

15 1 50.0000 -0.0010 2.4900 -0.0015 2.4900 90.0345 0.0362 0.4998 1.3197 1.0000 1.1121 1.0493 0.0000 4.7461 
2 50.0000 0.0011 -2.4900 0.0016 2.4900 270.0380 

16 1 50.0000 2.5000 0.0000 3.7496 3.7496 0.0000 315.0000 0.4998 0.8454 1.0000 1.1406 1.0396 -0.0001 4.3065 
2 50.0000 0.0000 -2.5000 0.0000 2.5000 270.0000 

17 1 50.0000 2.5000 0.0000 3.4569 3.4569 0.0000 346.2470 0.3827 1.4453 1.1608 1.9547 1.4599 -0.0003 27.1492 
2 73.0000 25.0000 -18.0000 34.5687 38.9743 332.4939 



The worked examples: Sharma et al. 
Pair i Li ai bi a'i C'i h'i ̅hi G T SL SC SH RT ∆E00 

18 1 50.0000 2.5000 0.0000 3.4954 3.4954 0.0000 51.7766 0.3981 0.6447 1.0640 1.7498 1.1612 0.0000 22.8977 
2 61.0000 -5.0000 29.0000 -6.9907 29.8307 103.5532 

19 1 50.0000 2.5000 0.0000 3.5514 3.5514 0.0000 272.2362 0.4206 0.6521 1.0251 1.9455 1.2055 -0.8219 31.9030 
2 56.0000 -27.0000 -3.0000 -38.3556 38.4728 184.4723 

20 1 50.0000 2.5000 0.0000 3.5244 3.5244 0.0000 11.9548 0.4098 1.1031 1.0400 1.9120 1.3353 0.0000 19.4535 
2 58.0000 24.0000 15.0000 33.8342 37.0102 23.9095 

21 1 50.0000 2.5000 0.0000 3.7494 3.7494 0.0000 3.5056 0.4997 1.2616 1.0000 1.1923 1.0808 0.0000 1.0000 
2 50.0000 3.1736 0.5854 4.7596 4.7954 7.0113 

22 1 50.0000 2.5000 0.0000 3.7493 3.7493 0.0000 0.0000 0.4997 1.3202 1.0000 1.1956 1.0861 0.0000 1.0000 
2 50.0000 3.2972 0.0000 4.9450 4.9450 0.0000 

23 1 50.0000 2.5000 0.0000 3.7497 3.7497 0.0000 5.8190 0.4999 1.2197 1.0000 1.1486 1.0604 0.0000 1.0000 
2 50.0000 1.8634 0.5757 2.7949 2.8536 11.6380 

24 1 50.0000 2.5000 0.0000 3.7493 3.7493 0.0000 1.9603 0.4997 1.2883 1.0000 1.1946 1.0836 0.0000 1.0000 
2 50.0000 3.2592 0.3350 4.8879 4.8994 3.9206 

25 1 60.2574 -34.0099 36.2677 -34.0678 49.7590 133.2085 132.0835 0.0017 1.3010 1.1427 3.2946 1.9951 0.0000 1.2644 
2 60.4626 -34.1751 39.4387 -34.2333 52.2238 130.9584 

26 1 63.0109 -31.0961 -5.8663 -32.6194 33.1427 190.1951 188.8221 0.0490 0.9402 1.1831 2.4549 1.4560 0.0000 1.2630 
2 62.8187 -29.7946 -4.0864 -31.2542 31.5202 187.4490 

27 1 61.2901 3.7196 -5.3901 5.5668 7.7487 315.9240 310.0313 0.4966 0.6952 1.1586 1.3092 1.0717 -0.0032 1.8731 
2 61.4292 2.2480 -4.9620 3.3644 5.9950 304.1385 

28 1 35.0831 -44.1164 3.7933 -44.3939 44.5557 175.1161 176.4290 0.0063 1.0168 1.2148 2.9105 1.6476 0.0000 1.8645 
2 35.0232 -40.0716 1.5901 -40.3237 40.3550 177.7418 

29 1 22.7233 20.0904 -46.6940 20.1424 50.8532 293.3339 291.3809 0.0026 0.3636 1.4014 3.1597 1.2617 -1.2537 2.0373 
2 23.0331 14.9730 -42.5619 15.0118 45.1317 289.4279 

30 1 36.4612 47.8580 18.3852 47.9197 51.3256 20.9901 21.8781 0.0013 0.9239 1.1943 3.3888 1.7357 0.0000 1.4146 
2 36.2715 50.5065 21.2231 50.5716 54.8444 22.7660 

31 1 90.8027 -2.0831 1.4410 -3.1245 3.4408 155.2410 167.1011 0.4999 1.1546 1.6110 1.1329 1.0511 0.0000 1.4441 
2 91.1528 -1.6435 0.0447 -2.4651 2.4655 178.9612 

32 1 90.9257 -0.5406 -0.9208 -0.8109 1.2270 228.6315 218.4363 0.5000 1.3916 1.5930 1.0620 1.0288 0.0000 1.5381 
2 88.6381 -0.8985 -0.7239 -1.3477 1.5298 208.2412 

33 1 6.7747 -0.2908 -2.4247 -0.4362 2.4636 259.8025 263.0049 0.4999 0.9556 1.6517 1.1057 1.0337 -0.0004 0.6377 
2 5.8714 -0.0985 -2.2286 -0.1477 2.2335 266.2073 

34 1 2.0776 0.0795 -1.1350 0.1192 1.1412 275.9978 268.0910 0.5000 0.7826 1.7246 1.0383 1.0100 0.0000 0.9082 
2 0.9033 -0.0636 -0.5514 -0.0954 0.5596 260.1842 
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