B43E H2W AN/ N Vol.43  No.2
2021 %2 A Infrared Technology Feb. 2021

SRERES5|FIRRMNNLINS ] RAEIGRE

x| AR, FRE
GRINGIZURS B 5 EN#R, 1 5% 430200)

WE: VEANETNAREGEGRBEFN I HEENE, REETETXERT R LTS
(non-subsampled contourlet transform, NSCT) # 5 [K BE & Av AU $r 3 #r # 6b & Fn 5 5] 5 € % s
(frequency tuned, FT) #&6WA/ 57 W LEGR6E &K, a4, &7 L LEGHATHHEZR
B B 3E B 77 B ¥ (contrast limited adaptive histogram equalization, CLAHE) , ¥ 44K 5
CLAHE & # 5 ¥ Wb B 44T NSCT K #, 2@ KA Fm i, Kok, & FT HEFE AT RFIRE
#HATHE, FIAKHEN FT FERERANEGEZFHE B E N @A KA EE, o &MEGE
AETEREFMARNI SR EMRABE; &G, dEA I &M E & #H AT NSCT #
THHR/EHOER. TRERXYF, g TEMRAMERBS 7k, EENAX M E
b #A B AT &I

XigiE: EGebe; AAEE; EFTREREETR; TREH; 7315KE

FESES: TP391 YHEkFRIRAS: A XEHS: 1001-8891(2021)02-0162-08

Infrared and Visible Light Image Fusion Based on Mahalanobis Distance
and Guided Filter Weighting

LIU Jia, LI Dengfeng
(School of Mathematics and Computer, Wuhan Textile University, Wuhan 430200, China)

Abstract: To improve the definition of fusion images and obtain better target information during the
fusion of infrared and visible light images using the characteristics of non-subsampled contourlet
transform(NSCT) coefficients, an Manalanobis distance weighted Laplacian energy combined with
guided filtering is proposed to improve the frequency tuned (FT) algorithm. First, the visible light image
is subjected to contrast limited adaptive histogram equalization(CLAHE), and the infrared image and
the CLAHE processed visible light image are decomposed into a low-frequency approximate image and
a high-frequency detail image through a multi-scale and multi-directional NSCT transform. Second, the
FT algorithm improved by guided filtering isused to extract the significance graph of infrared images,
the adaptive weighted fusion rule based on the significance graph of infrared images is used for
low-frequency images, and the fusion rule based on the Laplace energy and maximum weighted by the
Manalanobis distance is used for high-frequency images. Finally, the fusion image is obtained by the
NSCT inverse transformation of the fused low-frequency and high-frequency images. The experimental
results show that this fusion method has better performance in terms of subjective vision and objective
indexes than other traditional fusion methods.

Key words: image fusion, infrared image, non-subsampled contourlet transform, Mahalanobis distance,
guided filtering
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Fig.2 Visible image contrast enhancement

(c) CLAHE 4b B i) B 1%
(c) Image processed by CLAHE
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Fig.4 Source image of visible light image and infrared image
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(d) Ship image fused by NSCT (e) Man image fused by NSCT (f) Street image fused by NSCT
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Fig.5 The comparison of experimental images
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Table 1 Objective evaluation results of fusion image

Image name Fusion method EI SD AG SF

DWT 49016 10.4666 1.4100 3.1531

i NSCT 49139 10.4807 1.3980 3.1546
Ship NSCT-FT 5.9540 21.1184 1.6376 3.9024
NSCT-M 6.5735 25.8154 4.7976 10.1821

DWT 6.5266 31.5238 2.9829 5.5125

NSCT 6.5491 31.7851 3.2272 6.3206

Man NSCT-FT 7.1864 61.6516 3.4935 7.1168
NSCT-M 7.6698 58.7864 8.8359 15.5185

DWT 5.9299 20.6524 3.1668 7.7725

NSCT 5.9442 21.8888 3.7054 12.7396

Sueet NSCT-FT 5.5269 33.4513 4.0396 13.8090
NSCT-M 6.8136 41.2933 8.4553 20.3821
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