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Spectral Reconstruction Based on Sample Selection

YI Wen-juan, ZHANG Lei-hong
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The work aims to improve the reconstruction accuracy of spectral reflectance with principal component
analysis (PCA). Matlab was used to conduct simulation experiments. 3 different color cards were selected as the training
samples and the effect of the number of principal components and the sample interval on the reconstruction results was
investigated by the method of PCA. When the number of principal components was 4, the contribution rate was over 99%.
When the sample interval was 10 nm, the RC24 color card had the best reconstruction effect, its average color difference
was 2.37 AE:b and the average root-mean-square error was 0.0185. The selection of training samples will affect the accu-
racy of spectral reconstruction. With the characteristics of small amount of data and high accuracy of reconstruction,
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RC24 color card can be preferred in the field of color reproduction.

KEY WORDS: spectral reflectance; principal component analysis (PCA); training sample; reconstruction accuracy
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Tab.1 The influence of the number of principal
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Tab.2 Evaluation of chromatic aberration of different principal components
L SG140 A% RC24 B, MUNSELL1269 {4

FIe

MEAN STD MAX MEAN STD MAX MEAN STD MAX

1 21.58 11.70 38.28 24.35 10.09 47.75 22.62 10.40 42.78

2 14.48 10.90 37.03 16.21 10.86 37.64 15.66 11.25 38.58

3 4.15 2.86 11.98 2.43 1.44 6.54 3.60 1.88 9.39

4 4.34 2.84 11.47 2.37 1.77 6.93 3.75 1.99 9.89

5 4.42 2.90 11.50 2.25 1.89 6.72 3.76 2.03 9.94

6 4.47 2.90 11.53 2.27 1.95 6.79 3.77 2.05 10.01

7 4.48 2.89 11.52 2.27 1.95 6.79 3.77 2.04 10.00
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Tab.3 Evaluation of root-mean-square error of different principal components
L SG140 & RC24 &k MUNSELL1269 ffF

FILAE

MEAN STD MAX MEAN STD MAX MEAN STD MAX

1 0.0716 0.0343 0.1328 0.0786 0.0266 0.1299 0.0734 0.0289 0.1221

2 0.0449 0.0279 0.1026 0.0475 0.0269 0.0966 0.0457 0.0274 0.0927

3 0.0245 0.0147 0.0651 0.0198 0.0130 0.0511 0.0226 0.0134 0.0509

4 0.0237 0.0138 0.0591 0.0185 0.0123 0.0483 0.0226 0.0133 0.0513

5 0.0236 0.0137 0.0591 0.0173 0.0123 0.0479 0.0224 0.0134 0.0514

6 0.0232 0.0138 0.0590 0.0170 0.0124 0.0477 0.0224 0.0134 0.0514

7 0.0232 0.0139 0.0590 0.0170 0.0124 0.0477 0.0227 0.0132 0.0513
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Tab.4 Evaluation of chromatic aberration of different intervals

o SG140 (o RC24 fiF Munsell f6,F
(] % /nm
MEAN STD MAX MEAN STD MAX MEAN STD MAX
10 4.33 2.84 11.47 2.37 1.77 6.93 3.74 1.99 9.88
20 5.39 3.75 13.59 2.93 2.34 9.45 4.11 2.02 9.57
30 5.82 4.07 14.69 3.21 2.55 10.30 4.37 2.19 10.24




$39% HF 13 S IR FETAREARBE R 0T A 5T <237 -
X5 ARERHHFRIZEZTMN
Tab.5 Evaluation of root-mean-square error of different intervals
| SG140 fo,k RC24 fiF Munsell {F
[&] & /nm
MEAN STD MAX MEAN STD MAX MEAN STD MAX
10 0.0237 0.0138 0.0591 0.0185 0.0123 0.0483 0.0226 0.0133 0.0513
20 0.0346 0.0200 0.0867 0.0270 0.0179 0.0709 0.0319 0.0187 0.0710
30 0.0439 0.0252 0.1099 0.0343 0.0224 0.0899 0.0387 0.0227 0.0844
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Fig.4 Reconstruction curves of partial color blocks at

different intervals
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