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Fusion and vision algorithm of spectral data based on mapping-
evaluating-optimizing methods within multi-section

Zhu Yuanyuan, Gao Jiaobo, Gao Zedong, Wu Jianghui, Meng Hemin
(Xi’an Institute of Applied Optics, Xi’an 710065, China)

Abstract : Color vision of spectral data after reducing dimension and redundancy was researched.
The traditional mapping method, cutting or compressing data into the range between 0 and 1,
can always lead to loss of the fusion image details. A novel fusion and vision algorithm of spec-
tral data was presented, based on the shifting-mapping-evaluating-optimizing way within multi-
section. The first 3 principal component values were achieved by principal component trans-
form (PCT) of the spectral data cube, and assigned respectively to white-black, red-green and
yellow-blue channels of opponent color space. The values of standard red-green-blue (sRGB)
color space were transformed from opponent color space, and the sRGB values were divided in-
to several sections, moved to the range of 0 to 1 and mapped to 8-bit RGB digital code values.
The single item evaluations of standard deviation, entropy, average gradient were calculated
from 8-bit RGB. The comprehensive evaluation values were got from all of the single item eval-
uation after finishing the process of moving, mapping and single item evaluation. The fusion
image was mapped at the section with maximum comprehensive evaluation. The results show
that the fusion image can ensure the image’s energy, information and definition, which is use-
ful for manual distinguish and judge rapidly.
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Fig. 2 Principle of shift mapping
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Table 1 Principle chart of comprehensive evaluation

P CPBE iR W CPEEE MEESE Mot BESE SaNE
0 —2.0 81.5  0.81 31.5 1 2 1 4
1 —1.0 83.0  0.90 47.0 2 3 2 7
2 0.0 88.4  0.92 48.2 4 5 3 12
3 1.0 89.0  0.91 48.5 5 4 4 13
4 2.0 88.0  0.75 49.8 3 1 5 9
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Fig. 3 Flow chart of fusion and show algorithm
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Table 2 Performance comparison among 4 mapping ways
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Table 3 Run time comparison among 4 mapping ways

B RORTTEE TFR R AR BATIEE /s
T. A. 2000 T1+T2+T3 1.032

J. S T. 2003 T1+T2+T3 1.11
fsRI T1+T4+T5+T3 1. 048
A TI+T4+T6+T3 1.719
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Table 4 Part of comprehensive evaluation values of R channel

5 TR P i 22 il FEEEE AR Wt BESE LZAINE
4.0  —5.6021 41.7762  1.1505  16.033 9 17.0 20.0 18.0 55.0
5.0  —5.1021 77.6746  3.0504  34.518 3 19.0 27.0 27.0 73.0
6.0  —4.6021 104.1444  4.3244  45.964 4 25.0 30.0 30.0 85.0
7.0 —4.1021 113.2561  4.0976  44.8549 30.0 29.0 29.0 88.0
8.0  —3.6021 112.3313  3.1299  37.0427 29.0 28.0 28.0 85.0
9.0  —3.1021 109.5089  2.1260  28.3625 28.0 26.0 26.0 80.0
10,0 —2.6021 107.1747  1.4937  22.71538 27.0 25.0 25.0 77.0
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