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Fusion of Infrared and Color Visible Images Based on Improved BEMD
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Abstract Image fusion between the infrared and color visible images can enhance vision and improve the situation awareness. A
direct use of the bidimensional empirical mode decomposition (BEMD) method for image fusion suffers from a high computation
cost. Therefore, this paper proposed an improved BEMD for a fast and adaptive image fusion of infrared and color visible images.
It is achieved by using order statistics filter and modified Gaussian filter to calculate the mean envelope directly,so as to accelerate
the sifting process within the original BEMD. Firstly, the color visible image is transformed into IHS components. Secondly, the
intensity component and the infrared image are decomposed into high frequency components and the low frequency components by
means of the improved BEMD. Then, the adaptive local weighted fusion rule and the arithmetic mean rule are respectively applied
to fuse the high frequency components and the low frequency components. Finally, the new intensity is transformed back into
RGB. The proposed image fusion scheme is not only fast but also able to achieve the best fusion result, which merges edge details
in the infrared image and the spectral information in the color visible image well.
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Fig. 2 Original images of the first group and results of image fusion methods
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Fig. 3 Original images of the second group and results of image fusion methods
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Table 1  Objective assessments of fusion methods in Fig. 2
. ﬁ”ﬁl‘?‘sﬁ :
SD MI QAB/F Q. runtime/s
BEMD 10. 3639 2.8501 0.4169 0.8094 283.152
FABEMD 10. 3823 2.9653 0.4469 0.8454 9.9512
FAB-MEAN 10. 3268 2.9268 0.4425 0.8464 6.4688
FBEMD 9.7445 2.6709 0.3245 0.6730 262.1767
AXH % 10.4497  2.9784  0.4476  0.8473 5. 1587

#2 3 A% Rl 7 AT 5 AR

Table 2 Objective assessments of fusion methods in Fig. 3

g R :
SD MI QAB/F Q. runtime/s
BEMD 9.9758 2.8542 0.3732 0.8608 253.2223
FABEMD 10.0949 2.8932 0.3932 0.8542 5.5487
FAB-MEAN 10.0496 2.8951 0.4013 0.8619 4.1637
FBEMD 10.1951 2.9110 0.3671 0.7566 248.3231
KK & 10.3889  2.9975 0.4060 0.8619 3.1583

# 3 OCTEC FG 80 4 i 4 Bl & T 17 39 5 DT 45 b

Table 3 Average objective assessments of fusion methods in OCTEC

dataset
i 48 AR
%% - ,
SD MI QAB/F Q. runtime/s
BEMD 10.1657 2.8573 0.3942 0.8416 272.1832
FABEMD 10.2233 2.9432 0.4121 0.8548 6.7182
FAB-MEAN 10.0842 2.9122 0.4263 0.8623 5.8233
FBEMD 10. 0465 2.8310 0.3511 0.7322 265.1252
A% 10.4128  2.9967  0.4378  0.8627 4.9928
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