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Mode Adaptive Infrared and Visible Image Fusion

QU Haicheng, WANG Yuping, GAO Jiankang, ZHAO Siqi
(School of Software, Liaoning Technical University, Huludao 125105, China)

Abstract: To solve the problems of low contrast and high noise of fused images in low illumination and
smoky environments, a mode-adaptive infrared and visible image fusion method (MAFusion) is proposed.
Firstly, the infrared and visible images are input into the adaptive weighting module in the generator, and the
difference between them is learned through two streams interactive learning. The different contribution
proportion of the two modes to the image fusion task in different environments is obtained. Then, according
to the characteristics of each modal feature, the corresponding weights of each modal feature are obtained
independently, and the fusion feature is obtained by weighted fusion. Finally, to improve the learning
efficiency of the model and supplement the multi-scale features of the fused image, a residual block and
jump connection combination module are added to the image fusion process to improve the network
performance. The fusion quality was evaluated using the TNO and KAIST datasets. The results show that the
visual effect of the proposed method is good in subjective evaluation, and the performance indexes of
information entropy, mutual information, and noise-based evaluation are better than those of the comparison
method.
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Table 1 Overall structure of generator network

layer k s m Input nz Output fill function
Feature 10_ir 5X5 1 1 VIS 128  ConvO0_ir VALID  LReLU
extraction 10_vis 5X5 1 1 IR 128 Conv0_vis  VALID LRelLU
Adaptive L11 w_ir 3X3 1 256 Concat(ConvO_ir, Conv0_vis) 128  ir_weight SAME  LReLU
weighting . . . o
dul L22 w_vis 3X3 1 256 Concat(Conv0_ir, Conv0_vis) 128  vis_weight SAME  LReLU
module
Routine Concat[multiply(Conv0_ir,ir_weight),
) Layerl 5X5 1 256 ) o ) 128 Netl VALID LReLU
convolution multiply(Conv0_vis,vis_weight)]
Layer2 3X3 1 128 Netl 128 Net2 SAME  LReLU
Residual
block Layer3 3X3 1 128 Net2 128 Net3 SAME -
oc
Addl - - - Net1/Net3 - Net1+Net3 - LReLU
Transfer
| Layer4 3X3 1 128 LReLU(Net1+Net3) 128 Net4 SAME  LReLU
ayer
Jump
) Add2 - - - Netl/net4 - Netl+net4 - -
residual
Layer5 3X3 1 128 Net4 64 Net5 VALID LReLU
Output layer Layer6 3X3 1 64 Net5 32 Net6 VALID LReLU
Layer7 1X1 1 32 Net6 1 Fused VALID tanh
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Table 2 Overall structure of discriminator network

Layer k s m Input n2 Output Padding Activation function
Conv_1 5X5 2 1  VIS/Fused 32 Netl VALID LReLU
Conv 2 3X3 2 32 Netl 64 Net2 VALID LReLU
Conv.3 3X3 2 64 Net2 128 Net3 VALID LReLU
Conv_4 3X3 2 128 Net3 256 Net4 VALID LReLU
Line 5 - - - Net4 - Net5(6*6*256) - -

Output - - - Net5 1 Discriminant value (1) -
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Table 4 Objective evaluation of “road and pedestrian” fusion
image in KAIST dataset

Methods EN Ml Nabf
ADF 5.7176 11.4352 0.0782
WLS 5.8693 11.7387 0.2129

densefuse 6.0565 12.1129 0.0121
U2Fusion 5.3543 10.7086 0.0809
FusionGAN 5.8022 11.6044 0.0389
MAFusion 6.3678 12.5356 0.0447

Note: Bold font is the best value
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# 5 KAIST #¥lidk 14 k& KB ZE W R bR
Table 5 Mean value of objective evaluation of 14 groups fusion
images in KAIST dataset

Methods EN Ml Nabf
ADF 6.2336 12.4673 0.0930
WLS 6.4248 12.8496 0.2465
CBF 6.5413 13.0827 0.1551

Densefuse 6.6039 13.2078 0.0223
U2Fusion 5.9722 11.9444 0.1318
FusionGAN 6.2516 12.5033 0.0921
MAFusion 6.7086 13.4042 0.0562

Note: Bold font is the best value
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Table 6 Objective evaluation of "a soldier in the smog" fusion

image in TNO dataset

Methods EN Ml Nabf
ADF 6.4886 13.1772 0.104
FusionGAN 6.3959 12.7919 0.026
MAFusion 6.6097 13.2193 0.018

Note: Bold font is the best value
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Table 7 Objective evaluation of " Soldiers and vehicles " fusion
image in TNO dataset

Methods EN Ml Nabf
ADF 6.4620 12.9241 0.1582
WLS 6.9916 13.9833 0.2652

Densefuse 7.0227 14.0453 0.0931
U2Fusion 7.1399 14.2797 0.4285
FusionGAN 7.0007 14.0015 0.1093
MAFusion 7.2017 14.4033 0.0801

Note: Bold font is the best value
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Table 8 Mean value of objective evaluation of 18 groups fusion

images in TNO dataset

Methods EN MI Nabf
ADF 6.6001 13.2003 0.0896
WLS 6.9157 13.8314 0.2404
CBF 6.9846 13.9697 0.3921

Densefuse 6.9482 13.8964 0.0854
U2Fusion 7.0457 14.0915 0.3313
FusionGAN 6.9058 13.8116 0.0892
MAFusion 7.0653 14.1306 0.0608

Note: Bold font is the best value
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Table 9 Objective evaluation of ablation experiment in KAIST dataset
. Two way feature . . Jump
. Direct X Ordinary Residual .
Method FusionGAN . extraction and ; residual EN Ml Nabf
stacking . o convolution block
adaptive weighting block
@ N N N - - 6.3787 12.7574 0.0921
@) N N, - N N 6.5284 13.0567 0.0607
® N - N, N N 6.7086 13.4042 0.0562

Note: Bold font is the best value
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