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Effects of Sample Characteristics on Spectral Image Reconstruction

YU Hai—qi, LIU Zhen, ZHANG Lei—hong, WU Guang—yuan, TIAN Quan—hui
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: Objective The spectral image was chosen as a test sample, to discuss the effects of different number and
distribution of training samples on the reconstruction of spectral image. Methods The spectral reflectance of ColorChecker
SG, Color Rendition Chart and Munsell color cards were chosen as training samples and were analyzed by principal
component analysis (PCA). And spectral image reconstruction was carried out using the principal component extracted by
the analysis to color cards. Results Experimental results showed that the spectral image reconstructed using the seven
principal components of the color card of ColorChecker Color Rendition Chart (24) had the highest precision, and the color
difference was smaller than those of the other two color cards, with a largest color difference of less than 3. Conclusion
The reconstruction precision of the spectral image did not increase with the increasing training sample number and
distribution range under the same reconstruction condition. The reconstruction precision of red and purple was relatively low
for the three kinds of training samples.
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Fig.1 ab distribution of the three kinds of color cards
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Tab.1 Top seven groups of characteristic values and accumulation contribution rates of the three kinds of color card

- RC o SG -k Munsell {6,
it FHIEH W Sawitie FHIEH - Sawitie FREME  FRU Rt oot
1 25.778 89 0.661 111 305.5954 0.827 55 1162.539 0.767 657
2 9.355793 0.901 044 46.568 36 0.953 657 239.7622 0.925 978
3 3.191 264 0.982 885 13.399 62 0.989 943 90.265 79 0.985 583
4 0.384 673 0.992 751 1.965 075 0.995 265 11.459 35 0.993 15
5 0.153 639 0.996 691 0.939 945 0.997 81 5.588 846 0.996 841
6 0.056 332 0.998 135 0.267 683 0.998 535 1.800 14 0.998 029
7 0.042 123 0.999 216 0.224 793 0.999 144 1.358 699 0.998 927
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Fig.3 Color information from the top six eigenvectors
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Tab.2 Comparison of color difference of spectral image reconstructed by the three kinds of color cards

R RC {4 F SG Munsell {6,F
RAME CFSE RRE RME P BORE RAME CFHSE RRE
3 0.2535 11.4578 47.8481 0.2055 11.4264 52.3495 0.2393 11.3714 36.8045
4 0.0940 7.8931 22.2195 0.4296 9.4531 28.6448 0.0390 10.4683 34.3291
5 0.0654 4.2604 12.0850 0.3188 6.3549 16.7610 0.0372 5.3785 16.8427
6 0.0302 1.7678 15.1593 0.0179 2.4960 23.5505 0.0234 5.3574 16.8492
7 0.0338 0.6932 2.9626 0.0108 1.3955 8.4766 0.0251 1.4823 7.3625
®3 3MEREMLIEEKRI RMSERTLL
Tab.3 Comparison of RMSE of spectral image reconstructed by the three kinds of color cards
Sk RCfF SG Munsell {4,F
i wAME CFE RKRE RME CPFEIE BRRE RME CFME &KRE
3 0.0085 0.0324 0.1170 0.0093 0.0341 0.1254 0.0072 0.0335 0.1282
4 0.0078 0.0298 0.1031 0.0090 0.0316 0.1185 0.0060 0.0289 0.1041
5 0.0066 0.0256 0.0816 0.0082 0.0276 0.0958 0.0055 0.0239 0.0765
6 0.0033 0.0207 0.0771 0.0054 0.0189 0.0642 0.0053 0.0206 0.0666
7 0.0030 0.0154 0.0653 0.0034 0.0155 0.0631 0.0026 0.0138 0.0653
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