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Spectral Reconstruction Sample Analysis Based on Clustering Analysis
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ABSTRACT: The work aims to solve the problem of redundancy and heaviness caused by the large number of factors in
current spectral reconstruction, so as to prove that the clustering algorithm can be well applied in spectral selection sample
analysis, and achieve higher reconstruction chromaticity accuracy and physical accuracy. PCA method was used to carry
out simulation experiments. Firstly, the number of principal components was explored and the clustering number was de-
termined. Then, the clustering method and three common sample selection methods were compared. Finally, the effects of
types of light source on the reconstruction results were analyzed and compared. When the number of principal compo-
nents determined by experiment was 6 and the clustering number was 20, the reconstruction effect using KFCM algorithm
under light source A was the best. At this time, the mean color difference was 0.35AEoo, the mean RMSE was 0.0078, and
the mean GFC was 99.94%. Clustering algorithm can be well applied to the selection of training samples in spectral im-
aging process, and help improve the computing speed and accuracy of spectral reconstruction.
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1
Tab.1 Influence of clustering number on reconstruction
RIH PR I KFCM FCM
Mean AEoo 0.7089 0.7768
10 Mean RMSE 0.0091 0.0098
Mean GFC 99.88% 99.85%
Mean AEoo 0.6401 0.9170
15 Mean RMSE 0.0098 0.0092
Mean GFC 99.86% 99.83%
Mean AEoo 0.5489 0.7824
20 Mean RMSE 0.0085 0.0087
Mean GFC 99.90% 99.83%
Mean AEoo 0.5503 0.7395
25 Mean RMSE 0.0083 0.0081
Mean GFC 99.90% 99.84%
Mean AEoo 0.5709 0.7210
30 Mean RMSE 0.0082 0.008
Mean GFC 99.91% 99.84%
Mean AEoo 0.5422 0.6293
35 Mean RMSE 0.0086 0.0079
Mean GFC 99.90% 99.83%
Mean AEoo 0.5520 0.7338
40 Mean RMSE 0.0083 0.0081
Mean GFC 99.91% 99.83%
2
Tab.2 Reconstruction results of different clustering methods
AEoo RMSE GFC/%
Jrik : : :
mean max min mean max min mean max min
Hardeberg 0.846 3.487 0.011 0.01 0.026 0.002 99.89 100.00 96.38
Cheung&Westland 0.609 3.421 0.028 0.012 0.063 0.002 99.85 100.00 91.15
Mohammadi 0.914 4.106 0.024 0.012 0.037 0.002 99.84 100.00 96.47
KFCM 0.549 4.146 0.006 0.008 0.038 0.001 99.90 100.00 92.44
FCM 0.782 8.89 0.012 0.009 0.071 0.001 99.83 100.00 84.99
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