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Residual Compensation of Weighted Spectral Dimension Reduction Method
Based on Modified LMS

SUN Ye-wei', KONG Ling—jun'*, LIU Zhen'
(1. University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Shanghai Publishing and Printing College, Shanghai 200093, China)

ABSTRACT: In order to achieve higher spectral accuracy and chromaticity accuracy, a residual compensation of weighted
spectral dimension reduction method based on modified LMS was proposed in this paper. A homemade color test target
composed of 7986 color patches was produced using Matlab. The first 5986 color patches were used as the training samples,
while the other 2000 color patches and Munsell color swatches were used as the test samples. The spectral data of the
training samples were measured and then the high dimensional spectral data’ s dimensionality was reduced by the residual
compensation of weighted spectral dimension reduction method based on modified LMS, and the dimensionality reduction
effect was compared with those of the principal component analysis, LabPQR nonlinear dimension reduction method,
WSPCAplus nonlinear dimension reduction method and modified matrix R dimensionality reduction method. Experimental
results showed that the reconstruction spectral data through the residual compensation of weighted spectral dimension
reduction method based on Modified LMS had higher spectral accuracy and chromaticity accuracy, and it still had a stable
color accuracy in the case of different observation view angles. In conclusion, this paper proposed a residual compensation
of weighted spectral dimension reduction method based on modified LMS, the spectral data reduced by this method had a
good spectral accuracy and chromaticity, as well as a good practicability.

KEY WORDS: spectral dimension reduction; modified LMS curve; weighted residual compensation
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Tab.1 The spectral accuracy of former 5986 color patches reconstructed by using different amounts of principle components

4 PCA WSPCA BUEER SCERI71 55 &2 LMS AL

4 0.0110 0.0775 0.0120 0.0855 0.0271 0.1450 0.0112 0.0784 0.0110 0.0792
5 0.0051 0.0440 0.0045 0.0445 0.0152 0.1075 0.0053 0.0446 0.0052 0.0440
6 0.0032 0.0378 0.0030 0.0289 0.0082 0.0557 0.0034 0.0393 0.0031 0.0387
7 0.0024 0.0217 0.0026 0.0242 0.0042 0.0259 0.0025 0.0230 0.0022 0.0224
8 0.0018 0.0144 0.0018 0.0145 0.0031 0.0257 0.0018 0.0144 0.0014 0.0144
9 0.0014 0.0136 0.0014 0.0135 0.0020 0.0177 0.0014 0.0135 0.0011 0.0135
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Tab.2 The spectral accuracy of munsell color cards reconstructed by using different amounts of principle components

i PCA WSPCA EOERE R SCHR(T7 4% R LMS AL
4 0.0137 0.0752 0.0159 0.0705 0.0363 0.1324 0.0226 0.0740 0.0156 0.0740
5 0.0101 0.0554 0.0107 0.0555 0.0167 0.0622 0.0103 0.0562 0.0102 0.0409
6 0.0083 0.0376 0.0082 0.0498 0.0094 0.0548 0.0082 0.0438 0.0082 0.0428
7 0.0057 0.0302 0.0059 0.0335 0.0072 0.0467 0.0059 0.0308 0.0057 0.0305
8 0.0044 0.0302 0.0046 0.0301 0.0053 0.0466 0.0054 0.0309 0.0045 0.0308
9 0.0033 0.0147 0.0034 0.0152 0.0042 0.0203 0.0043 0.0149 0.0033 0.0148

®3 FEHMEMEHS TEMEMunsell B RRIESE R
Tab.3 The GFC of munsell color cards reconstructed by using different amounts of principle components

4 PCA WSPCA BBIERER SCHRI7 D7 1% BB LMS finfY

e GFC. GFC, GFC. GFC, GFC. GFC, GFC. GFC, GFC. GFC,
4 0.9986 0.9998 0.9981 0.9999 0.9898 0.9991 0.9983 0.9996 0.9984 0.9996
5 0.9992 0.9999 0.9991 0.9999 0.9979 0.9999 0.9991 0.9999 0.9992 0.9999
6 0.9995 0.9999 0.9995 1.0000 0.9994 0.9999 0.9994 0.9999 0.9995 0.9999
7 0.9998 1.0000 0.9998 1.0000 0.9996 1.0000 0.9998 1.0000 0.9998 1.0000
8 0.9999 1.0000 0.9998 1.0000 0.9998 1.0000 0.9999 1.0000 0.9999 1.0000
9 0.9999 1.0000 0.9999 1.0000 0.9999 1.0000 0.9999 1.0000 0.9999 1.0000

7 5 E R P 003 1R 22 W St R, B X T
Munsell t&-RAEAS 3 2 F07 ik g A ) F 500 5
TR = PGSR B .

T g 6 RhREAESS R 1S BTG 5 LR
JEHZ R 22 5, 45 1 T AEAS R BCE (9 S5 140 E )
Ji7 Munsell 6 A9 8,22, W3R 4, Hidr A Eg. R (822197

BIE, A En (220K, 55 6 Bl LabPQR FEAELTS
B €0 25 F- 38 K 0.0026 , (8,25 5 RAR 4 0.0108

FH 2% 4 500 mT 0 , o SCHR (7] 77 2% R0 SC b 48 el
LMS HIAY 5% 2 %Mk 848 J5 1) 8 8 68 22 /N T PCA il
WSPCA H 4715 51 /Y 4 {525, LabPQR B4k 15 & ol
HE 4 RS 20022 BAR/N H 3R 2 AT, LabPQR B
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Tab.4 The chromaticity accuracy of munsell color cards reconstructed by using different amounts of principle components

4 PCA WSPCA EUHMER SCHR7 71 Bk LMS Ik

¥ AEy. A Ey, AEw. A Ey, AEy. A E, A Ey. A Ey, AEw. AEy,
4 1.2683 10.2475 0.7422 9.3489 0.0037 0.028 0.5455 7.3465 0.4868 7.5373
5 0.5271 2.9817 0.4967 8.4333 0.0036 0.034 0.4089 3.6570 0.3928 3.8727
6 0.4218 6.7910 0.4672 8.2973 0.0035 0.025 0.3059 5.2150 0.3010 5.2750
7 0.1660 2.4694 0.3093 6.4079 0.0026 0.022 0.1588 2.1232 0.1503 2.0208
8 0.1055 2.4484 0.1016 1.2793 0.0017 0.030 0.0536 0.6993 0.0511 0.6230
9 0.0787 0.9791 0.0898 1.5999 0.0010 0.021 0.0405 0.4236 0.0356 0.3989
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3R 4 fe i 2 9 EHE B, SCHR (7107 1% B A 7 21 A -

148, 2% 78 0.0405 ~ 0.5455 Z ] , 7 1 % it 1% 2% 7
0.0043 ~ 0.0226 Z [8] , 17 R FH 3C 5 vk s A 15 21 19
146 22 78 0.0356 ~ 0.4868 2 [6] , - 4 5% i 1% 22 7
0.0033 ~ 0.0156 Z [A] , 3 A SC P& i 2 T8 el iy
LMS [ Ze AT 5% 25 MO B A VA AE RIE G A 2
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Tab.5 The chromaticity accuracy under the different observation view angle

WSPCA EBURMER
33 J&7 2000 {4, J&7 2000 14, J& 2000 {4, J5 2000 £,

AEy. AEy, AE. AEy, A Ey. A Eq, AEy. AEy,

4 0.7470 2.4913 0.7065 2.4463 0.4868 72172 0.5033 7.2399

5 0.6024 3.4689 0.5719 3.5278 0.3928 3.8727 0.3879 3.4056

6 0.2261 3.4079 0.2595 4.0339 0.3010 5.2750 0.3004 5.1001

7 0.0873 0.9183 0.0784 0.6920 0.1503 2.0208 0.1461 1.7035

8 0.0345 0.1757 0.0402 0.1770 0.0511 0.6230 0.0502 0.5291

9 0.0205 0.2383 0.0219 0.2507 0.0356 0.3989 0.0364 0.3925
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