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Color Characterization Method for Colorful Inkjet Printers
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Abstract A novel color characterization method for general colorful inkjet printers is proposed. The method
investigates the printer color separation and medium color rendering processes, based on which spectral reflectance
can be predicted. The Yule-Nielsen special Neugebauer (YNSN) and enhanced YNSN models, which are based on
simple and complicated dot gain respectively, are employed in the printer color separation process. As the color
separation cannot be directly controlled, the colorimetric error objective function is designed. The mapping between
RGB and CMYK is modeled using polynomial regression, and is resolved by nonlinear optimization. Experiment
results show that the proposed method can characterize the color printer accurately. In comparison with existing
techniques using simple color separation model, the proposed method produces improved colorimetric accuracy.
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Table 1 Comparison of colorimetric errors using YNSN model

Color AE,, under D65 AE,, under A AE,, under F11
separation Mean Std Max Mean Std Max Mean Std Max

Simple 6.053 2. 886 16.377 6.322 2.938 19. 100 5.512 2.575 14. 220
Nonlinear 2.721 1. 437 9. 480 2.717 1.422 9.439 2.803 1.432 9.954

22 EYNSN BB f o 5 i3 22 4K
Table 2 Comparison of colorimetric errors using EYNSN model

Color AE., under D65 AE) under A AE under F11
separation Mean Std Max Mean Std Max Mean Std Max

Simple 2.773 1.581 9. 307 2. 827 1.513 10. 011 2.879 1.701 9.910
Nonlinear 1.791 0.873 6.863 2.079 1. 055 7.231 1.934 0.976 6.777

F 3 AT R G TR R 2 R

Table 3 Comparison of spectral RMS errors using different color separation methods

Color separation Spectral RMS error Color separation Spectral RMS error

CYNSN model) Mean Std Max (EYNSN model) Mean Std Max
Simple 0.035 0.019 0.134 Simple 0.024 0.010 0.057
Nonlinear 0.024 0.011 0.066 Nonlinear 0.023 0.010 0.058
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Fig. 1 Comparison of spectral reflectance accuracy using different color separation models
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