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Abstract: In this paper,a target-enhanced multiscale transform-based fusion algorithm for infrared and visible images
is proposed in view of the fact that the traditional multiscale transform fusion methods cannot effectively retain the
thermal radiation information and high contrast features in infrared images. Firstly, the visible images are pre-processed
to adaptively improve their contrast. Secondly,the IR and visible images are decomposed into high-frequency as well
as low-frequency components using Laplace pyramids( LP) ,respectively. Then,the decomposed infrared low-frequency
information is used to determine the low-frequency band fusion weights,and the parameter \ is introduced to control
the proportion of infrared information in the fused image. Finally, the fused image is reconstructed using the Laplacian
pyramid inverse transform. The experimental results show that the proposed method can generate fused images with
clearly highlighted targets and rich details,and better performance in terms of subjective visual and objective metrics.
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Fig. 1 The fusion process of this algorithm
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Fig. 2 Fusion results of different algorithms for 'Bunker’ image
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Tab. 1 Objective index results of " Bunker" image fusion

W R bR Q MI SD SF EN
LP 0.6587 | 1.5176 | 35.6768 | 14.6270 | 7.1356
RP 0.5279 | 1.4380 |32.3451 | 14.7901 | 6.9828

DTCWT | 0.5884 | 1.3271 |30.5944 | 14.4772 | 6.9239
NSCT 0.6107 | 1.3689 | 31.3868 | 14.5848 | 6.9610
GFF 0.7109 | 6.9527 |42.3401 | 14.6802 | 7.4762
OURS 0.6508 | 6.0502 |45.3331 | 14.8334 | 7.4888
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Tab. 2 Objective index results of " Kaptein_1123"

image fusion

IR bR Q b MI SD SF EN
LP 0.5630 | 1.7082 | 36.2649 | 9.2021 | 6.7763
RP 0.3826 | 1.4779 |35.7917 | 11.1083 | 6.7911

DTCWT | 0.4925 | 1.7542 |33.6151 | 8.7571 | 6.7053
NSCT 0.5328 | 1.7784 |33.8815 | 8.8798 | 6.7209
GFF 0.5450 | 2.4547 |32.8983 | 7.8733 | 6.8575
OURS 0.4626 | 2.6669 | 48.4048 | 9.2047 | 7.0738
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Tab. 3 Objective index results of 'Kaptein_1654’

image fusion

Wb Q MI SD SF EN
LP 0.5904 | 1.5618 |35.3997 | 11.4830 | 6.6284
RP 0.4395 | 1.5595 | 33.6946 | 14.1866 | 6.7273

DTCWT | 0.5175 | 1.5780 |30.5872 | 11.0626 | 6.4762
NSCT 0.5544 | 1.5855 |31.2654 | 11.2031 | 6.4966
GFF 0.5845 | 3.4689 | 48.2769 | 10.6483 | 7.0269
OURS 0.4912 | 4.8277 |55.5921 | 11.4270 | 7.0804
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Tab. 4 Average running time of each

algorithm on test set

Bk LP RP |DTCWT| NSCT | GFF Ours

Bffa]/s | 0.0523 | 0.2573 | 0.5921 | 4.0268 | 0. 6574
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