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Color Signal Wide-band Multispectral Space Research Based on FICA

LI Mei', KONG Ling—wang’
(1. Yuncheng Institute, Yuncheng 044000, China; 2. Wuhan University, Wuhan 430079, China)

ABSTRACT: The aim of this work was to use fast independent component analysis to achieve effective utilization of the
key technology of colour spectrum information reproducing color accuracy. Fast independent component analysis was ap-
plied to munsell colormatt spectroscopy data set for dimension reduction of the space, and the chosen independent compo-
nents were used to reconstruct spectral space, finally this method was evaluated from the two aspects of accumulated space
coverage and colorful accuracy. With the increase of the chosen number of independent components, the cumulative spatial
coverage and colorful accuracy data increased gradually. When eight independent components were selected, the cumulative
space coverage and colorful precision tended to be steady gradually. According to the demand, five base vectors were select-
ed for accurate color spectrum reconstruction, and eventually the cumulative space coverage reached 97%, the fitting degree
of 99.92% of the reconstructed spectrum reached 0.9 and above, the color difference of 100% of samples was less than 0.5.
Using fast independent component analysis for dimension reduction of the spectral space could achieve high—precision repre-
sentation of the original spectral space.

KEY WORDS: fast independent component analysis; wide—band multi—spectral space; cumulative space covering ratio;

color difference; fitting degree of the spectrum
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Tab.1 The spectral reflectance distribution of independent components

IC1 12 1C3 1C4 IC5 IC1 1c2 13 1C4 IC5
-3.001 52 -0.92376  0.237 107 0.433 303 0.552 631 -0.992 09 -0.97285 0.385246 0.52523 0.999 96
-1.128 02 -2.54265 0.151 309 0.468 367 0.614 326 —-0.997 58 -0.95444 0443344 0.561 159 0.993 448
-1.08108  -157934 0410876 0317905 0414039 -0.99951  -0.93987 0494791 0.597072 0.98191
-1.10662  -121111 0557618 0286475 0349202 -1.00584  -091372 0.542528 0.630532 0.962 735
-1.027 14 -1.168 43  0.594 923 0.268 389 0.301 807 -1.021 59 -0.87178 0.583 123 0.664 057 0.917 31
-1.013 48 -1.07301 0.570 051 0.225 258 0.273 043 —-1.046 22 -0.83006 0.604779 0.698 023  0.858 279
-0.98347  -1.00296 0575059 0219503 0268975 -1.06009  -0.79786 0.605699 0.718 758 0.796 232
-0.97744 097102 0.5795 0207905 0272272  -1.07599 -0.773  0.582957 0.730448  0.740 469
—-0.981 34 -0.94089  0.572 629 0.193 443 0.274 318 -1.0877 -0.749 56 0.531 08 0.739 84 0.670 771
-0.977 69 -0.90497  0.572 621 0.181 384 0.277 598 -1.093 34 -0.736 26 0.460078  0.741 18 0.594 121
-098752 087485 0557959  0.167851 0289932 -1.09093  -0.74515 0.395188 0.740 833 0.538 688
-0.999 87  -0.84928 0.5248 0.153069 0310229 -1.08761  -0.75466 0323047 0.731258 0.497 132

-1.0141 -0.81297  0.475 262 0.137 007 0.335 297 —-1.088 28 -0.75895 0.271072 0.724879 0476 74
-1.030 61 -0.791 87  0.433 822 0.121 934 0.358 879 -1.084 37 -0.7594 0.246 057  0.718 808  0.458 366
-1.0445 -0.77635 0.384891  0.107997 0384647 —1.0761 -0.769 05 0204689 0711335 0.434315
-1.05682  -0.75319 0302217 0.084233 0425735 -1.06854  —-0.77858 0.167652 0.701055 0.405919
-1.072 23 -0.74076  0.185 133 0.056 323 0.483 959 -1.061 41 -0.80797 0.127063  0.693945 0.385 452
-1.08579 -0.7179 0.088 367 0.037 221 0.530 241 -1.0544 -0.83018 0.090077 0.685401 0.373 326
-1.079 94 -0.72722  0.003 29 0.031 256 0.581 733 -1.047 81 -0.84271 0.069 678 0.681 333  0.359 987
-1.08238  -0.73478 -0.03743 0.03328  0.613335 -1.04051  -0.86247 0.051446 0.675518 0.349924
-1.08872  -0.74323 -0.06311 0.044126 0.643885 -1.03041  -0.88978 0.02808  0.672178 0.340 492
-1.088 92 -0.769 62 -0.074 13 0.068 281 0.695 687 -1.023 66 -0.900 67 0.002903 0.662 796 0.334 118
-1.077 92 -0.81912 -0.08254  0.108 961 0.766 685 -1.011 32 -0.93508 -0.02343 0.657 683 0.329 497
-1.06436  -0.86304 -0.07402 0.147287 0.831685 -1.00129  -095232 -0.04028 0.653703 0.321 854
-1.0459 -0.906 17 -0.06824  0.179729  0.88193 099677  -0.97329 -0.06517 0.649 016 0.322737
-1.014 94 -0.956 61 -0.04276  0.220 215 0.928 844 -0.992 14 -0.98896 -0.09041 0.643548 0.324 393
-0.992 47 -0.998 31 -0.007 78 0.266 664 0.969 387 —-0.9835 -0.998 61 -0.10529 0.638689 0.324 69
-0.98258  -1.01799 0.039113 0306346 0.994078 -098032  -1.01613 -0.11931 0.639234 0334016
-0.98066  -1.01902 0.105655 0353008 0.999264 -097126 —-1.00872 -0.11557 0.629 609 0.333 534
-0.976 54 -1.008 74 0.196 372 0.408 567 1 —-0.966 05 -1.00553 -0.11471 0.616319 0.343 524
-0.983 83 -0.987 11  0.306 027 0.472 995 0.995 982 -0.992 09 -0.97285 0.385246  0.52523 0.999 96
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Tab.2 The relationship between accumulated space coverage and number of the covariance matrix eigenvalue

1C% 4 5 6 7 8 9 10 11
Cserl % 95.4826 97.1998 98.406 98.832 99.219 99.4262 99.55 99.663
1G4 12 13 14 15 16 17 18 19
Cscrl % 99.7497 99.8063 99.844 99.869 99.888 99.9007 99.911 99.919
1CA%k 20 21 22 23 24 25 60
Cserl % 99.9267 99.9331 99.9378 99.941 99.9454 99.9485 100
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Tab.3 The relationship between colorful accuracy parameters and the number of independent components
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1CA%k 4 5 6 7 8 9 10 11
t2:(<0.5) 0.9384 1 1 1 1 1 1 1
GFC(>0.9) 0.857 0.905 0.931 0.934 0.971 0.978 0.983 0.991
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