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Multi-focus Image Fusion Based on Redundant Wavelet Transform and Guided Filtering
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(School of Electronic & Information Engineering, Lanzhou Jiaotong University,Lanzhou 730070, China)

Abstract For the problem of edge halo in multi-focus image fusion based on traditional multi-scale transform, this pa-
per proposed a novel method of image fusion based on redundant wavelet transform and guided filtering. Firstly, the
source images are decomposed by the redundant wavelet transform,and a similar plane and a series of wavelet planes are
obtained. The multi-scale decomposition can effectively extract the detail information in the source images. Then the
weighted fusion rules of guided filtering are respectively used in the similar plane and the wavelet planes,and the weigh-
ted maps are constructed to obtain the weighted fusion coefficients of the similar plane and the wavelet planes. Finally,
the redundant wavelet inverse transform is used to obtain the fusion image. The experiment results show that the pro-

posed method can better reflect edge detail features of the images and can achieve better fusion results compared with

the traditional fusion methods.
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P51 DA S H - PeE T TRIZE 0T R 5] T ER
B P22 B8 e B T T UB IR L BT RLXT TR
[El 6 r F e, X R EAT 5] T 98 B ROCR R — R/

4 AKXFE
ARICTT A TUAR /NP A e S5 S U DM A A & ok S

ZRERBEG . B A B 3500 PR AR W il A
R ARSCH B TUAR /NI R 5 5| S UB PSS & 1 2 2R



52

Wt 45 2R T IOUAR/ N IR 5 5] 5 08 IR 2 AR R EL 303

P15 il B 4 SR B AE T AR P 2 TS
[ 4 FEG8

RAMHES @
EHE N

[ ssmamigsann |
!

o
et
RhAREER
&S REW
P 2 AR SO B AE
Fig.2 The method diagram of this paper
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Fig. 3 The first group of experimental results
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Table 1 Objective evaluation indexes of the first group of

multi-focus image fusion

BA T % AG SF MI QAB/F
WT 7 % 3.4381 5.7215 7.0097 0. 6359
MGF 7 % 3.1589 5.2523 6.8916 0.5493
ASR 7 #% 4.1287 7.6193 6.9389 0.6843
AX Tk 4.3077 7.9607 7.7086 0.7129
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Table 2 Objective evaluation indexes of the second group of
multi-focus image fusion
BEA Tk AG SF MI QAB/F
WT 77 % 6.0150 11.3933 6.9240 0.6436
MGF 77 % 5.6014 10. 6308 6.7647 0.5788
ASR 7 % 6.9766 12.9618 6.9338 0.7735
A X T % 7.4222 13.7627  7.5964 0.7960
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