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Infrared and visible image fusion based on AGF and CNN

YANG Yan-chun, YANG Wan-xuan, LE] Hui-yun
(School of Electronic and Information Engineering, Lanzhou Jiaotong University , Lanzhou 730070, China)

Abstract : Aiming at the problems of edge blurring and detail loss in the fusion of infrared and visible image, this pa-
per proposes a fusion algorithm based on alternating guided filter ( AGF) and mask-guided convolutional neural net-
work (CNN). Firstly,the source images is decomposed into a hase layer and a detail layer by alternating guided filte-
ring. Then , the base layer is passed through the fusion rule with energy attributes to get the base fusion image,and the
detail layer is guided by the loss function based on the mask guidance to get the fused detail image by convolutional
neural network. Finally,the base fusion image and the detail fusion image are summed to generate the final fused im-
age. The experimental results demonstrate that the proposed method effectively retains abundant background edge tex-
ture information while highlighting significant thermal targets,,and achieves better results in objective evaluation met-
rics compared with the comparison methods, which proves the superiority of the proposed algorithm.
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Fig. 1 The fusion framework of this paper
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Fig. 2 Detail layer fusion
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Fig. 3 Experimental results
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BB, PIAFusion SR/ 70 1 A A8 SRR L, AR ST
SR AT DU b BORAE BS LLAM R b R A
H SRR B s Imgb 1 GF J7 ik A1 AGF J5 ik Ny JH
L) S AT ANE FE 51, PIAFusion 5 3k /R IR s A
fig 58 i, PLCNN Jy 3% Ml U2Fuson J5 ik NIl &k L
TN AR SRR/ VIR R N5 T 0
L FIARSER XS e, AT DU AR e I 7S 20

PG rfr AR SO0 RE A% 1 B AT O I 14 o 22 50
A {5 B, 28 TR B I BRI ELR 2RI, e ik
il RO A B AP S
3.3 EWEN

O UE T T A PR il 4 T, AR SR A
F BB (CC) WM fEME L (PSNR) LTI A 3£ 1Y
AL PERE (N, ) N AE B B (FMI_w) | Bk
ATEARAE A% B (FMI_det) P BT 2 W /3 #r . 4
% 1R, h kR BN 2 G 50 % AT 58 PR AR
Forh U ST IR A TEAG A Rl A PR R (N ) b B
JIN I PR £ R B, LAY DO AR R Bt
A, il 5 T

k1 EWFNFEAT
Tab. 1 Objective evaluation indicators

Img Method CC PSNR N FMI_w FMI_dct
GF 0.358 62. 3752 0. 0253 0.4354 0.3723

AGF 0.3335 63.2092 0. 0568 0.3911 0. 3626

el LPCNN 0.2819 61.5637 0. 1307 0. 4258 0. 3969
U2usion 0. 3833 63.706 0. 0547 0.36 0. 3467

PIAFusion 0.3034 61.15 0.1974 0.416 0. 3692

OURS 0. 405 63. 8287 0. 0016 0. 4549 0.4111

GF 0. 6233 65. 8285 0. 0088 0. 4587 0. 4222

AGF 0. 6086 65. 8977 0.0284 0. 3951 0. 3866

LPCNN 0.5734 64. 1922 0. 1331 0.4619 0.4195

Img2 U2usion 0. 6395 65. 2206 0. 0481 0. 3804 0. 3682
PIAFusion 0. 5629 62.9776 0.2822 0. 4497 0. 4048

OURS 0. 6934 66. 1638 0.0012 0. 4641 0. 4307

GF 0. 4228 62. 589 0. 0305 0. 4898 0. 3606

AGF 0. 4252 62. 9481 0. 0363 0.47 0.3757

Imed LPCNN 0.2648 60. 6935 0.1232 0. 4975 0. 4093
U2usion 0. 4354 63. 4082 0. 0882 0. 3953 0. 3559

PIAFusion 0. 4526 61. 1233 0.2717 0.4511 0.3933

OURS 0. 4989 63. 5069 0. 0015 0.5124 0. 4211

GF 0. 4546 66. 2066 0.0032 0.417 0.3353

AGF 0. 454 66. 5546 0. 0477 0. 4452 0. 364

LPCNN 0. 3587 65.23 0. 1141 0. 3705 0. 2821

Imed U2usion 0. 5008 67.0619 0. 1046 0. 3548 0. 3089

PIAFusion 0. 3873 64.7168 0. 198 0. 4368 0.358

OURS 0. 5276 67. 2451 0. 001 0. 4756 0.3734

GF 0. 644 66. 5963 0. 0032 0.424 0. 3383

AGF 0. 6241 67.0217 0.0617 0.4157 0. 3571

LPCNN 0. 6067 66. 2836 0. 1261 0. 3728 0.299

fme> U2usion 0. 6484 67. 4262 0.0912 0. 3661 0.3193
PIAFusion 0.5979 65.3452 0. 1634 0.4101 0.3611

OURS 0. 6703 67.2803 0. 0016 0. 4413 0.3525

GF 0. 6856 64. 0468 0. 0087 0.4277 0. 3496

AGF 0.7122 64.2199 0.076 0.4178 0. 3305

me6 LPCNN 0. 6804 63. 1767 0. 1205 0. 3938 0. 3072
U2usion 0. 7351 65. 0302 0. 0686 0. 3566 0.3274

PIAFusion 0. 6155 61. 1927 0. 1308 0.4142 0. 3665

OURS 0.7032 65. 0407 0. 0011 0. 4301 0.3714
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