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Selection Method of Training Samples for Spectral Reconstruction

LIANG Jin—-xing, WAN Xiao—xia, WANG Qi
(Wuhan University, Wuhan 430079, China)

ABSTRACT: This experiment aimed to study the influence of the training sample selection method and the training
sample number on the accuracy of spectral reconstruction. A real six—channel spectral imaging workflow was set up and
calibrated where the R—matrix method was employed for spectral reconstruction. The database that consisted of 1687
mineral pigment samples whose spectral reflectance was known was used for spectral reconstruction. The spectral
reconstruction accuracy and the computational efficiency of the training sample selection method introduced and proposed in
this study were compared with the current values based on the established six—channel spectral imaging systems and the
prepared sample set. The experimental results showed that the segment description method of maximum gamut boundary
could be well applied to selection of training samples in spectral imaging workflow, which can greatly improve the
efficiency of the training sample selection and keep the spectral reconstruction accuracy at the same time. The experimental
results also illustrated that the proposed selection method of training samples based on gamut maximization was practical for
reproduction—oriented spectral imaging workflow. The results had a certain referencing value for the selection of training
samples in spectral imaging process.

KEY WORDS: spectral imaging; spectral reconstruction; training sample; reconstruction accuracy
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Fig.1 The chromaticity distribution of 1687 samples in a'—b" plane
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Tab.1 The spectral reconstruction result by different training sample selection methods

PES Hardeberg Mohammadi Cheung Shen SMGBD GM

e RMS DEOO RMS DEOO RMS DEOO RMS DEOO RMS DEOO RMS DEOO
4 6.07 11.01 6.54 11.47 7.34 11.36 7.62 14.57 8.71 11.54 8.71 11.54
9 4.49 3.31 5.01 3.45 421 4.49 6.17 8.49 9.46 7.34 3.56 3.21
16 391 3.85 6.14 3.77 341 2.82 3.29 3.21 3.37 245 3.28 3.06
25 3.53 3.47 7.29 4.53 3.08 2.45 3.27 2.77 3.27 2.61 343 2.66
36 3.51 3.09 4.52 3.41 3.09 243 3.19 2.54 3.11 2.31 3.39 2.56
49 3.44 3.09 3.96 3.06 2.98 2.54 3.07 2.47 3.09 2.33 3.46 2.63
63 3.44 3.09 3.52 2.73 2.94 2.59 3.04 245 3.03 2.54 3.41 2.60
79 3.55 3.29 3.31 2.92 2.95 2.55 2.98 2.39 2.99 243 3.34 2.58
97 3.68 3.53 3.31 2.79 2.89 2.56 2.98 2.38 2.99 2.39 3.41 2.63
115 3.69 3.52 3.24 2.78 291 2.54 2.94 2.36 2.96 242 3.45 2.49
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Tab.2 The computational efficiency of different training sample selection methods

; KEELH
& 4 9 16 25 36 49 63 79 97 115
Hardeberg 0.713 1.077 3.8976 13.055 43.621 72.631 108.571 105.566 148.895 203.718
Mohammadi 172.679 105.329  97.0718  87.699 44.906 31.261 26.952 21.567 17.913 11.456
Cheung 0.301 1.239 3.7698 8.948 18.065 32.789 53.035 82.309 122.116 170.788
Shen 7.346 18.603 38.2530  68.483 117.777 183.272 252.057  280.439 367.218 461.361
SMGBD 0.235 0.236 0.2628 0.389 0.586 0.71134 0.773 0.975 1.179 1.338
GM 0.235 19.957 48.0990  85.615 129.904 191.376 249.669  318.289  401.052 491.599
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