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Spectral Dimension Reduction Methods for Color Reproduction

LIU Pan', LIU Zhen', WU Guang—yuan', CHU Gao-Ii’

(1. University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Henan Institute of Engineering, Zhengzhou 450007, China)

ABSTRACT: To solve the problems in color reproduction process caused by the high dimension number of the color
spectral reflectance information. Several mainstream spectral dimension reduction methods including principal component
analysis, LabPQR, WSPCA and WSPCAplus were used to realize the spectral information filtering for color reproduction.
Then these dimension reduction methods were evaluated from the aspects of spectral accuracy, colorimetric accuracy and
color difference stability in transformation of the light source. The experiment proved that the spectral accuracy of PCA was
the highest, the spectrum error was only 0.0076, but its performance in colorimetric accuracy and color difference stability in
transformation of the light source was not good. LabPQR achieved a good balance between spectral accuracy and
colorimetric accuracy, but the color difference was not stable when the light source was changed. WSPCA eliminated the
influence of light source to keep the stability of the color difference, and guaranteed the colorimetric accuracy at the same
time, but it sacrificed the spectral accuracy. Based on WSPCA, WSPCAplus improved the spectral accuracy to 0.0081. The
results have a certain referencing value for the selection of dimension reduction method in color reproduction process.

KEY WORDS: : spectral dimension reduction; principal component analysis; LabPQR; WSPCA
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Fig.3 Spectrum error distribution of mainstream dimension reduc—

tion methods
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Tab.1 The spectral precision comparison of mainstream di-

mension reduction methods
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