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Abstract The accurate colorimetric characterization of liquid crystal displays (LCDs) has many difficulties, such as
channel interaction and non-constancy of channel chromaticity. Based on the well-performed masking model, a new
colorimetric characterization method, namely, sub-space compensation model (SC model) concerning the advantages
of the sub-space partition is proposed for LCDs. Firstly, the training data corresponding to different RGB subspaces
should be measured, then the relationship between the prediction error of XYZ tristimulus values and the input drive
data can be calculated using quadratic polynomial, so that the XYZ prediction error of masking model will be
compensated. For the four tested LCDs, the experimental results show that the best mean prediction color differences
of the SC model are 0. 2783, 0.3199, 0. 7090 and 1. 2216 CIELAB unit, respectively, which verify that the
prediction accuracy of SC model outperforms other conventional models, and that the new model can be applied to all
kinds of LCDs.
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Table 1 Color difference comparison among sub-space compensation (SC) model and other conventional models

AE,, for LCD-Eizo

AE}, for LCD-Benq

AE}, for LCD-SS19

AE}, for LCD-SS17

Models
Mean Max Mean Max Mean Max Mean Max
GOG 0.6778 2.5010 2.4703 8.7256 3.5669 12.0777 6. 8438 25. 8069
S-Curve 1 0. 8435 3. 1517 2. 3056 5. 8653 4.4773 11. 1517 5. 0423 13. 2441
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Masking 0. 3251 0. 8432 0.3235 0.9530 1.0627 2.2652 2.2163 4.6648
SC (N=110) 0. 3452 1.7436 0.4319 2.0000 0.9546 4.3069 2.8154 19. 6165
SC (N=120) 0. 3296 1.7436 0. 3694 1.9587 0.7930 3.6226 2.0438 14. 0481
SC (N=130) 0. 3089 1.7436 0.3199 0.9143 0.7110 2.1019 1.4167 8.0286
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SC (N=150) 0.2783 0.8423 0. 3210 0. 8579 0. 7561 2.0101 1.2727 3.9438
SC (N=160) 0. 2816 0.8423 0. 3624 1. 8533 1.1610 4.9953 1.4074 3.9438
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