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Effect Based on Hyperspectra
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Abstract To fully utilize abundant spectral and texture information in hyperspectra, a method to comprehensively
evaluate the optical camouflage effect is proposed. The method combines the similarity of spectral curve shape, the
spectral Euclid distance and the texture Euclid distance. The three features are quantified by the absolute correlation
degree, Euclid distance and gray level co-occurrence matrix, respectively. The spectral and the texture information
are taken into consideration in terms of the shape measure and the distance measure to obtain a comprehensive
measure. This method is rigorous in theory, and it is experimentally proved to be robust and avoid the uncertainty
of single measure. It is instructive for camouflage material design and usage.
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Fig. 1 Pair pixels of gray level co-occurrence matrix
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Fig. 2 Experiment scene No. 1 Fig. 3 Comparison of the spectral curves

for camouflage targets and backgrounds
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Table 1 Comparison of absolute correlation degree for camouflage targets and backgrounds

A B C D E
F 0.8875 0.8279 0.8410 0.8158 0.8427
G 0.9092 0.8609 0.8687 0.8330 0.8641
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Table 2 Comparison of spectral Euclid distance for camouflage targets and backgrounds

A B C D E
F 0 0.4838 0.4919 0.8332 1
G 0.0297 0.5007 0.6754 0.5440 0.7057
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Table 3 Comparison of texture Euclid distance for camouflage targets and backgrounds

A B C D E
F 0.0476 0.0964 0 0.0150 1
G 0.0328 0.3107 0.2222 0.0667 0.8220
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Table 4 Comprehensive evaluation of camouflage effect of targets

g

A B C D E
F 0.0075 0.1365 0.1336 0.3642 1.0124
G 0.0051 0.1833 0.2614 0.1642 0.5961
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Fig. 4 Experiment scene No. 2
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Table 5 Comparison of absolute correlation degree

A B C D E
F 0.9235 0.8937 0.9063 0.8746 0.9086
G 0.9425 0.9333 0.8964 0.9196 0.8913
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Table 6 Comparison of spectral Euclid distance

A B C D E
F 0.1266 0.1712 0.0958 1 0.5407
G 0 0.0288 0.4501 0.4456 0.8171
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Table 7 Comparison of texture Euclid distance

A B C D E
F 0.0583 0.2570 0.2032 1 0.1296
G 0 0.4347 0.3825 0.8101 0.2773

®8 HIERWRBRMGEITE

Table 8 Comprehensive evaluation of camouflage effect of targets

A B C D E
F 0.0126 0.0533 0.0296 1.0079 0.1588
G 0.0017 0.0971 0.1798 0.4306 0.3782
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