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Abstract: In order to further improving the performance of infrared and visible image fusion method, an
infrared and visible image fusion method based on multiscale local extrema decomposition (MLED) and
deep learning network ResNetl52 is proposed in this paper. Firstly, the source images are decomposed
into approximate images and many detail images using MILED, which can separate out the overlapped im-
portant feature information. Secondly, the residual network ResNetl52 is used to extract the multi-di-
mensional deep features of the source images,and the /,-norm is used as the activity level measure to
generate the salient feature maps,the weighted average fusion algorithm is carried out for the approxi-
mate images,which can keep the energy and residual details not lost. For the detail images, the initial de-
cision map is obtained by the rule “coefficient absolute max”. The source images are used as the guided
images,and the initial decision maps are used as the input images for guided filtering. So the optimized
decision maps are obtained,the weighted local energy is calculated to get the energy saliency maps. The
weighted average algorithm is carried out for the detail images, which can make the fusion image having
rich texture details and good visual edge perception. Finally,the fusion image is obtained by reconstruc-

ting the fused approximate image and detail images. The experimental results show that,compared with
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the existing typical fusion methods,the proposed method can achieve state-of-the-art results in terms of

both objective evaluation and visual quality.

Key words: digital image processing; image fusion; multiscale local extrema decomposition (MLED) ; re-

sidual network; salient feature map; energy saliency map
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Fig. 1 Two-scale local extrema decomposition for image
“Barbara”: (a) Original image; (b) Approximate image;

(c¢) Detail image 1; (d) Detail image 2
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Fig. 9 Fusion results based on different fusion methods on “Kaptein_1123” image: (a) MRGF method; (b) SRNCP method;
(¢) IFEVIP method; (d) IJBFF method; (e) SCNN method; (f) VGG19 method; (g) ConSR method; (h) LeResNet method
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Fig. 10 Fusion results based on different fusion methods on “Soldier_behind_smoke” image:
(a) MRGF method; (b) SRNCP method; (c¢) IFEVIP method; (d) LJBF method;

(e) SCNN method; (f) VGG19 method; (g) ConvSR method; (h) LeResNet method
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Tab.1 Objective evaluation of fusion results based on different fusion methods

Image Metric

MRGF SRNCP IFEVIP

1JBF SCNN  VGG19 ConvSR LeResNet

SSIM 0.67253 0.71142 0.72519 0.
Quvs  0.44625 0.49030 0.47507 0.

Raptein_ papr 0.39265 0.404 58 0. 44417 0.

1123

Q:  0.70501 0.61658 0.59583 0.
VIFF 0.25307 0.42102 0.39357 0.
SSIM 0.58240 0.68093 0.53218 0.

Quvs 0.44782 0.35291 0.31641 0.

Soldier_

behind_  FMI, 0.48510 0.40492 0.39858 0.

smoke

Qe 0.571820.47392 0.38195 0.

VIFF 0.27820 0.22032 0.116 30 0.

66575 0.72303 0.70747 0.71415 0.7357
46672 0.50153 0.50318 0.46961 0.51819
41037 0.39184 0.40310 0.37891 0.465 25
71068 0.71708 0.44787 0.63432 0.72851
27130 0.42968 0.30157 0.30753 0.44610
54977 0.61743 0.62409 0.63542 0.69542
40341 0.38329 0.38420 0.38733 0.45733
52273 0.43214 0.43338 0.40747 0.53747
53304 0.46514 0.45528 0.51795 0.59795

26937 0.35399 0.30047 0.28645 0.38645
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Fig. 11 Six pairs of infrared and visible images
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B 12 AEMEHFEN 6 XMAMSTRAEEGMEHER  (a) MRGF 77i%; (b) SRNCP #7i%; (c¢) IFEVIP 75i%;

(d) LIBF /3%; (e) SCNN Ai3%; (f) VGG19 73i%; (g) ConvSR A3 ; (h) LeResNet 75 i

Fig. 12 Fusion results based on different fusion methods on six pairs of infrared and visible images: (a) MRGF method;

(b) SRNCP method; (c¢) IFEVIP method; (d) LJBF method; (e) SCNN method;
(f) VGG19 method; (g) ConvSR method; (h) LeResNet method
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Tab.2 Average quantitative evaluation of fusion results based on different fusion methods

Metric MRGF SRNCP IFEVIP 1JBF SCNN VGG19 ConvSR LeResNet
SSIM 0.58653 0.62102 0.62608 0.58146 0.63121 0.59326 0.61636 0.64153
Quvs 0.51242  0.44151 0.46830 0.50483 0.54834 0.443153 0.44225 0.55042
FMI, 0.41275 0.40954 0.42506 0.41438 0.42466 0.434386 0.40739 0. 449 30

Qe 0.71388 0.58601 0.55853 0.69352 0.72262 0.44108 0.62944 0.747 38
VIFF 0.37446  0.37029  0.39252 0.36609 0.50226 0.27574  0.28428 0.52348
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