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Spectral Reconstruction Algorithm Based on Dual Dynamic Training Samples Selection Method
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ABSTRACT: The work aims to study the influence of the training sample selection method in the process of spectral re-
construction on the spectral reconstruction accuracy. Munsell and ColorChecker SG (test samples) were reconstructed by
using the method of pseudo inverse. Training samples were selected from unscreened Munsell sets and the Munsell sets
selected through dynamic clustering and dual dynamic selection proposed in the paper. Then the spectral reconstruction
accuracy was obtained by comparing three sample selection methods. The experimental results showed that the recon-
struction accuracy of training samples subject to double dynamic selection was apparently higher than that of the samples
analyzed by dynamic clustering and the unscreened samples, whether it was root-mean-square error (RMSE), goodness of
fit (GFC) or color chromatic error under different light sources (A, D50, and F2). A new sample selection method is pro-
posed. The selection method brings good effects and it is advanced to some extent.
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Fig.1 The randomly selected sample spectrum and the samples chosen from the Munsell set
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Fig.2 The randomly selected sample spectrum and the samples twice chosen from the Munsell set
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Tab.1 The value of spectral reconstruction using the method of pseudo inverse

Munsell ¥4 ColorChecker SG
BAE  hARE WEHE AT SEERE WERIE
SEFRMSE 0.0233 0.0163 0.0075 0.0474 0.0370 0.0260
S H KRMSE 0.1759 0.1369 0.0637 0.1754 0.1382 0.1340
ﬁ%ﬁ H/NGFC 0.7655 0.8305 0.9571 0.9384 0.9504 0.9032
FHGFC 0.9936 0.9967 0.9992 0.9846 0.9893 0.9945
B KGFC 0.9999 1.0000 1.0000 0.9994 0.9997 0.9999
SEHIAE 1.5475 0.8532 0.6611 2.3503 1.6633 1.1520
SR AT (2 Var. 3.0017 1.0473 0.6216 9.6388 5.1304 2.5957
HKAE,, 11.5247 7.0838 6.0788 13.3779 9.7395 7.8319
AE>3 12.9236 5.3586 2.9157 26.4386 20.0000 11.4286
FYIAE,, 0.4707 0.2601 0.2077 0.7531 0.5305 0.3642
JEETRDS0 T i 62 Var. 0.2448 0.0911 0.0610 0.9508 0.4704 0.2362
T KAE,, 3.1911 1.9429 1.9249 4.6767 2.8278 2.5186
AE>3 0.1576 0.0000 0.0000 5.0000 0.0000 0.0000
FIIAE,, 1.2280 0.7102 0.5419 1.8756 1.4400 0.9348
EETRF 2 F 62 ) Var. 1.7630 0.5697 0.3105 7.6920 42713 1.4163
B KAE, 11.9383 7.0017 4.9132 14.3177 10.8345 5.9046
AE>3 7.8802 2.0489 0.7092 20.0000 17.8571 9.2857

¥ Var. ™ CIELAB XM 2%, AE,>3 Rl A 280 3 iE S .



$38% H£3W

X EAEEE . 3T XUZ shAS TR VI ZRRE AR i i | Bk - 163 -

3 HRSM

MF 1 R 2 BUZ 8l SR AR i e ) A
W E fre iy, WL T R S S RS BAT L ad REAR T
PERAEEE o S 1T A 1 3R UL 3 A5 R AR I 2 1Y) 9 12k
JEBE, ALY IE T — D EAGFEASTE R 2 FpifiE 75 ik
M Munsell KAEA e 20 2063, WLIE 3. XX
JZ B AR ARG L R BOEIEREA 5 MR A e e
POAL, 17 AL BRI Bl A AR AR T 0 1 ) A R AR 5
FREA G T

0.6

I

n

O
T

o
n

JERE R 1%

0.45

04l

400 450 500 550 600 650 700
Pete/nm
a SAERIIE A

0.8,
S ’ “\\“\\\\

# o

.ﬁi N

550 600 650 700
P /mm
b MRS ERAEA
B3 AR AS Rk i 20 SRR AL TE
Fig.3 Test samples and 20 selected training spectrum
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Fig.4 The spectral distribution curve of the light source
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