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Color Fusion Algorithm of Dual-Band Images
Based on CbCr Look-up Table
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Abstract Natural color fusion of low-light visible images and infrared images can significantly improve abilities of
human vision for situation perceiving and targets detecting in low-light environment. Sample-based color fusion is a
fast, effective and real-time natural color fusion algorithm. In view of the problems of existing algorithms in
construction of color look-up table and utilization of grayscale information, we propose a new color fusion algorithm
of dual-band images based on CbCr look-up table. We obtain the mapping f(Y,,Y,)—>(C,,C,) between luminance
and chromaticity by using the back propagation neural network to nonlinearly fit the two-dimensional luminance
vector (Y,,Y:) and the two-dimensional chromaticity vector (C,, C,) of image simples, and construct the ChCr
look-up table based on the mapping. When color fusing, the chromaticity C,,C, of fused image are obtained by the
CbCr look-up table and the input luminance Y, ,Y, of dual-band grayscale images. The luminance Y of fused image
is obtained by the image fusion of luminance Y,,Y, based on two-layer Laplacian pyramid transformation. The
luminance Y, ,Y, are calibrated to diminish color mapping errors owing to environmental changes. The experimental
results show that the fused images based on proposed algorithm have natural color, rich details and are more
conducive to (hot) targets detection. The dual-band fusion results obtained by the proposed algorithm are almost as
good as or even better than the fusion results by Toet method in definition, colorfulness, and mapping accuracy.
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Fig. 2 Process of color mapping. (a) Low-light visible image;
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(b) CbCr look-up table; (c¢) infrared image;
(d) color fusion image
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Fig. 3 Schematic of image fusion based on Laplacian pyramid transformation
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Table 1 Objective evaluation results of different

color fusion algorithms

Algorithm Scene ISM CCM H
Proposed F 32.8491 9.9975 1
Toet F 20.0339 9.3891 1
Proposed G 57.2448  11.2741 1
Toet G 40.3954 10.5373 0.9481
Proposed H 30.2630 9.7667 1
Toet H 21.5372 9.3901 0.0488
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Fig. 9 Greyscale calibration and a comparison of color fusion. (a) Fusion based on laplacian pyramid transformation;

(b) proposed algorithm before calibration; (c¢) proposed algorithm after calibration; (d) Toet algorithm
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Table 2 Objective evaluation results of different

color fusion algorithms

Algorithm Scene ISM CCM HE
Proposed 1 39.9465 10.3456 1
Toet 1 30.1742 9.9103 0.0455
Proposed il 39.2585 10.3182 1
Toet ] 30.9458 9.9450 1
Proposed K 40.6167 10.3824 1
Toet K 36.3672 10.2393 1
Proposed L 41.1740 10.4245 1
Toet L 41.4261 10.3875 1
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Fig. 10 Training samples. (a) Low-light visible; (b) near infrared; (c) natural color
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Table 3 Objective evaluation results of different

color fusion algorithms

Algorithm Scene ISM CCM H¢s
Proposed N 39.4359 10.5274 0.0314
Toet N 29.2130 10.0348 0.0213
Proposed O 44,4015 10.6658 0.0199
Toet O 32.9201 10.1551 0.0191
Proposed P 32.5997 10.2496 0.0212
Toet P 25.2427 9.7897 0.0194
Proposed Q 48.7280 10.8443 0.0311
Toet Q 36.1324 10.3511 0.0149
Proposed R 58.7839 11.1888 0.0292
Toet R 42.4467 10.6295 0.0156
Proposed S 55.0461 11.0511 0.0331
Toet S 39.8120 10.5225 0.0179
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Fig. 13 Comparison of color fusion. (a) Fusion based on Laplacian pyramid transformation;

(b) proposed algorithm; (c) Toet algorithm
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