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Chromatic Adaptation Transformation Experiment of Individual Colorimetric
Observers Grouped by Different Ages
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ABSTRACT: The work aims to explore chromatic adaptation transformation rules of individual colorimetric observers
grouped by different ages under specific view conditions. Observers were grouped in a continuous way according to
different ages to generate individual observers based on the Monte Carlo algorithm and an individual colorimetric observer
model. Then, chromatic adaptation transformations were then carried out on those modelling observers under certain view
conditions. 5000 individual observers of five age groups ranging from 20 to 70 years old were generated. The prediction
results of 600,000 sets of corresponding color under certain view conditions were obtained. It is found that chromatic
adaptation results of individual observers are differentiated within different age groups. They also show color specificity
in different references. Moreover, there are different degrees of deviations between the color adaptation results of standard
colorimetric observer and individuals corresponding to different conditions.
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Fig.1 Normalized Ims-CMFs of Monte Carlo individual observers grouped by different
ages under field size of 2°
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Fig.2 Chromatic adaptation experiment of observers
grouped by different ages under field size of 2°
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Tab.1 MCDS results of Monte Carlo observers grouped by different ages under field size of 2°

ColorChecker {5 Bucos
[20, 30)% [30, 40)% [40, 50)% [50, 60)% (60, 70)% S {E
1.625 1.277 1.128 0.922 1.395 1.270
3.415 2.621 2.274 1.846 2.577 2.547
1.998 1.635 1.439 1.210 1.687 1.594
1.013 0.870 0.811 0.787 1.140 0.924
2.243 2.070 1.768 1.473 1.885 1.888
3.023 2.306 2.004 1.753 2.189 2.255
1.666 1.180 1.005 0.782 1.006 1.128
1.388 1.321 1.116 0.971 1.258 1211
2.363 1.787 1.545 1.172 1.590 1.692
0.876 0.905 0.862 0.775 1.011 0.886
0.874 0.788 0.744 0.726 1.068 0.840
1.312 0.957 0.856 0.722 0.954 0.960
1.424 1.286 1.067 0.860 1.035 1.134
0.760 0.677 0.616 0.606 0.840 0.700
2.684 2.030 1.788 1.408 1.992 1.981
1.226 0.988 0.923 0.850 1.255 1.048
1.501 1.295 1.167 0.961 1.266 1.238
3.162 2.484 2217 1.896 2.528 2.457
5.413 4.423 3.883 3.400 4.546 4.333
20 4.634 3.785 3.307 2.835 3.811 3.675
3.903 3.199 2.798 2.406 3.279 3.117
3.260 2.672 2.337 2.004 2.752 2.605
2.534 2.079 1.822 1.572 2.193 2.040
1.830 1.502 1.318 1.132 1.605 1.477
I 2.255 1.839 1.617 1.378 1.869 1.792
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Tab.2 MCDM results of Monte Carlo observers grouped by different ages under field size of 2°

ColorChecker a5 Eucou
[20, 30)% [30, 40)% [40, 50)% [50, 60)% [60, 70)% A
1.088 1.057 1.092 0.880 0.928 1.009
1.966 1.933 2.042 1.743 1.846 1.906
1.407 1.377 1.345 1.036 1.073 1.248
0.699 0.741 0.743 0.661 0.748 0.718
1.880 1.892 1.655 1.144 1212 1.556
1.431 1.482 1.587 1.463 1.669 1.526
0.917 0.856 0.895 0.757 0.758 0.837
1.170 1.209 1.025 0.714 0.743 0.972
1.358 1.322 1.409 1.103 1.122 1.263
0.850 0.890 0.841 0.658 0.712 0.790
0.662 0.702 0.696 0.627 0.716 0.681
0.795 0.763 0.784 0.702 0.721 0.753
1.166 1.161 0.988 0.675 0.635 0.925
0.511 0.554 0.542 0.487 0.564 0.532
1.544 1.521 1.642 1.332 1.389 1.486
0.840 0.851 0.867 0.793 0.879 0.846
1.118 1.135 1.121 0.842 0.862 1.016
- 1.804 1.794 1.895 1.676 1.747 1.783
19 3.438 3.557 3.576 3.044 3.105 3.344
3.011 3.073 3.071 2.541 2.589 2.857
2.562 2.610 2.604 2.143 2.208 2.425
2.146 2.179 2.173 1.780 1.849 2.026
1.661 1.683 1.678 1.373 1.447 1.568
1.221 1.228 1.225 0.988 1.050 1.142
441 1.469 1.482 1.479 1.215 1.274 1.384
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