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Value Decomposition
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Abstract In this paper, a new spectral characterization method for displays is developed. Firstly, after singular
value decomposition, the & most important basis vectors can be obtained for each of the three channels, so that for
any given driving signal, its corresponding spectral radiance on each channel can be the linear combinations of these
basis vectors and the datum coordinates can be acquired through orthogonality. Then, a lookup table is compiled.
Thus, for any driving single in an individual channel, the corresponding spectral radiance can be linearly expressed
by basis vectors and the combination coefficients can be got by the lookup table and the interpretation technique.
Finally, for any set of driving signals R, G, and B, the overall spectral radiance can be predicted by the summation
of the spectral radiances on the three individual channels. When £ =1, the proposed method becomes the traditional
piecewise linear interpolation assuming constant chromaticity (PLCC) method. The inverse model for the proposed
method is also given. Comparison results in terms of the color difference and spectral root mean square error show
that the proposed forward model is better not only than the traditional Gain-Offset-Gamma and PLCC methods but
also than the newly developed spectral radiance model based on wavelength partition and spectral radiance piecewise
partition model.
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Fig. 1 Comparison of grayscale measurement spectrum and pure color addition spectrum of EIZO display.
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Table 2 Channel chromaticity constancy and number of
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Table 3 Comparison of prediction accuracy of different characterization models

Forward model

Inverse model

Display Model AE,, E gy /10~ AE,, AE o
Ave Max Ave Max Ave Max Ave Max
SRPM 0.42 1. 69 0.1041  0.2582
SRPPM 0.39 1.38 0.1042  0.2582 0.92 3. 65 14. 21 42,97
EIZO GOG 0.49 1.85 0.1139  0.2579 0.02 0.18 3. 64 15. 59
PLCC 0.47 1.79 0.1077  0.2605 0.01 0.13 3. 68 16. 55
SVD 0.39 1.39 0.0960  0.2546 0.09 0.68 2.95 21.94
SRPM 0. 68 3.98 0.1767  0.5961
SRPPM 0.61 2.21 0.1780  0.6015 1.48 5.75 16. 44 44. 98
NEC GOG 0.64 2.09 0.1749  0.5948 0.01 0.48 4.97 14. 68
PLCC 0.62 2.21 0.1748  0.5868 0.01 0.10 5.53 15.15
SVD 0.60 2.17 0.1771  0.5910 0.18 0.42 6. 68 17. 80
SRPM 0. 86 5. 84 0.1768  0.6478
SRPPM 0.64 2. 36 0.1408  0.4858 1.32 3.97 14. 81 46. 82
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PLCC 0.57 2.07 0.1329  0.4726 0.02 0.65 6.01 20. 61
SVD 0.61 2.26 0.1297  0.4757 0.13 1.57 7.08 22. 26
SRPM 0.95 4.56 0.1913  0.6287
SRPPM 0.71 2,31 0.1794  0.5682 1.80 6.17 24. 83 83.08
Lenovo GOG 0.83 1.95 0.2148  0.7640 0.10 0.97 8.05 28. 61
PLCC 0.73 1.76 0.1718  0.4875 0.10 0.96 7.39 25. 24
SVD 0.65 1. 94 0.1612  0.4869 0.06 0.20 2.99 9.23
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