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Spectral Dimension Reduction Method Based on Metameric Black

HE Song—-hua
(Shenzhen Polytechnic, Shenzhen 518055, China)

ABSTRACT ; Objective To study the application of metameric black in spectral dimension reduction. Methods MBPCA spec-
tral dimension reduction method was put forward based on metamerism black spectral characteristics. This method decomposed
the color spectrum into basic spectrum and metameric black spectrum. The basis vectors of basic spectrum consisted of the first
three basis vectors of original spectrum by PCA. The residue spectrum between original spectrum and basic spectrum was meta-
meric black spectrum. The basis vectors of metameric black were derived from the residue spectrum by PCA. Results When
the dimension reduction illuminant was in accordance with lighting illuminant, once the number of basis vectors was above
three, the color differences of MBPCA were zero. When the number of basis vectors was six, the average color differences were
close to one. Conclusion Compared with PCA, the spectral accuracy of MBPCA was close to that of PCA, and the colorimetric
accuracy of MBPCA was higher than that of PCA. The six—dimensional model built by MBPCA could effectively meet the needs
of spectral color reproduction.

KEY WORDS:: spectral dimension reduction; metameric black; spectral color reproduction
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Tab.1 Comparison of colorimetric accuracy between PCA and MBPCA
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NNEN A Va4t 5 vk n C D50 Fil
PCA % 0.77/0.01/2.78  0.94/0.02/2.80  0.88/0.01/2.65  1.23/0.06/14.47
Munsell MBPCA ¥ (FEAEEIE A) 0/0/0 0.25/0.01/1.25  0.16/0.00/0.63  0.75/0.04/11.72
P MBPCA ¥ (FR4EGIR C) 0.18/0.00/1.21  0.10/0.00/1.08 0/0/0 0.74/0.03/11.90
MBPCA 3 ( FE4E6IR DS0) 0.12/0.00/0.62  0.12/0.00/1.11 0/0/0 0.77/0.01/11.46
MBPCA & (FE4ESGIE F11) 0.54/0.02/8.22  0.53/0.02/7.26  0.57/0.02/7.31 0/0/0
PCA ¥ 1.28/0.03/6.54  2.27/0.02/10.26  2.11/0.03/9.71  1.60/0.03/12.22
. MBPCA 4 (FE4EEIR A) 0/0/0 1.09/0.02/5.12  0.93/0.02/3.92  1.09/0.03/7.67
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MBPCA ¥ (FE4E608 D50)  0.74/0.03/3.23  0.17/0.00/1.25 0/0/0 1.15/0.04/6.63
MBPCA ¥ (FE4ESEIR F11) 1.02/0.04/6.23  1.01/0.02/6.24  0.96/0.03/6.01 0/0/0
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Tab.2 Comparison of spectral accuracy between PCA and MBPCA
HNAN G K& 4 1k THE M ol
PCA ¥ 0.0102 0.0019 0.0308
MBPCA % (FEZ4EEIE A) 0.0105 0.0019 0.0313
Munsell {f3e MBPCA % (FE4ECHR C) 0.0105 0.0019 0.0307
MBPCA % (BE4EETE D50) 0.0105 0.0019 0.0309
MBPCA ¥ (FE4E6IR F11) 0.0108 0.0018 0.0381
PCA 0.0110 0.0058 0.0495
MBPCA : (FE4ESLIR A) 0.0115 0.0057 0.0534
TR 1 MBPCA 7 (KGR C) 0.0116 0.0057 0.0587
MBPCA ¥ (FE4E%IR D50) 0.0116 0.0057 0.0575
MBPCA 3 (FE4EGIE F11) 0.0116 0. 0060 0. 0608
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