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Infrared and visible image fusion algorithm
based on dual-guided filter

LIU Dan,ZHU Hong-tai, CHENG Hu,SANG Xian-zhen
( China Key System & Integrated Circuit Co. ,Ltd. , Wuxi 214072, China)

Abstract: Image fusion is the process of integrating useful or complementary information from multiple images into one
a single image. In this paper,an infrared and visible image fusion algorithm based on guided filter multi-scale decom-
position is proposed. Based on the traditional guided filter image fusion algorithm,a dual guided filter is utilized to re-
place the mean filter to decompose the source image into small-scale texture details, large-scale edges and basic ima-
ges. The texture details and edge layer images are directly used to construct saliency maps, which can be instead of ad-
ditional feature extraction operations to highlight the saliency information of the source image while greatly reducing
the complexity of the algorithm. Using saliency map and sigmoid function to construct weight map,the visually mean-
ingful information in the source image is injected into the fusion image. The color information of images can be better
preserved by using the color model transformation and fusion method. Qualitative and quantitative experimental results
show that the fusion effect of the proposed algorithm is further improved compared with the traditional guided filtering
image fusion algorithm.

Keywords : image enhancement;image fusion ; guided image filter; multi-scale image decomposition ; weight map con-
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Fig. 1 Filtering results of different regularization parameters
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Fig. 2 Filtering results and iterative filtering results of

different kernel radii when & =0. 01
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Fig. 3 Filtering results and iterative filtering results of

different kernel radii when & =10*
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Fig. 4 Image fusion algorithm framework based

on guided filter multi-scale decomposition
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1782 5 RS AN

053 %

3.3 BeBEGee T &

MR 62 [ {5 B 3R T, 2T K% EHR
e s B R BRI A& . 8507 ikE
WA R L H I RGB = 56843 i R J#3E .G 8
8 B EIE, JE o = EUR o BT RS Z )R R
A5 A 2 A I R A A R . (B2,
FRAEGA G 240k, Bl & 5 IR 2 BB
CN- N i G

Shy gtk AR T T 3 e 6 R B R ) T 5, R
FH A R ASE AL 5 36y 3 %o € TR Rl A R AT AR 4K
Hop YUV o R i ] R 52 B 5 BRI R (5
B, Y R BB EER, UV iR 6 RE R
JIT LA, X R o UG R4 T b A W, 4% RGB [ 5%
ek YUV # 20EG, J5 AR 36 K R R il 6 R s
XY EE R TR G R R G BB S UV
HIEER YUV i R 540 RGB 45 U EIMR 15
2 R
4 LWERSHH

ARSI A Y £ A8 - AT ot T 456 DA B i
S g R R R T AR AR, AR
i s R i S AIG R S R al an
B 7 iR, B — AT OB RN 55— 0t T
RELTHMNENG o BEXTLT AL — 0] WG R 35 2 ™A% i
W, DA R A 53025 1T DSl PHAT B S B 4
FIMERGTE . RS HOR BT 5 U8B 1 12
MEMESEL &, e, 43 BB E R 10°,0. 01, JE A%
Nt =2, = 2 0 MEHRE 0 = 3, LETE
Matlab 2016a ¥£35 F 47, PC HLKE 445 i7 — 10510U
CPU(2.30 GHz),16.0 GB N#%-

K7 LLAN ] IO R R

Fig. 7 Infrared and visible image data
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Fig. 8 Fusion results of different fusion algorithms on

overexposed images
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