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Image Fusion Based on Fuzzy Logic Combined with Adaptive Pulse
Coupled Neural Network in Nonsubsampled Contourlet
Transform Domain
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Traditional image fusion based on multi-scale transform experiences problems such as low contrast and
(PCNN) is proposed in the nonsubsampled contourlet transform domain

fusion is based on the adaptive fuzzy logic

input to motivate the adaptive PCNN. Then

For the high-frequency sub-band

the information about orientation is
clarity of fusion images and the human vision
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The experimental results indicate that the proposed fusion algorithm can better highlight the target
edge feature
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A fusion algorithm based on the adaptive fuzzy logic and an adaptive pulse coupled neural network
iva the sub-band coefficient is fused according to the pulse ignition

amplitude s

information of the fusion image, provide richer background details, and achieve a better fusion effect both on the

. For the low-frequency sub-band
adaptively utilized as the linking strength of the PCNN and the edge features of the source images are adopted as the
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Fig. 2 Image fusion based on fuzzy logic combined with adaptive PCNN in NSCT domain
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Fig. 4 “UN Camp” infrared and visible images and fusion results. (a) Infrared image; (b) visible image; (¢) PCNN method;
(d) DWT method; (e) NSCT method; (f) NSCT_PCNN method; (g) GFFPCNN method; (h) proposed method
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Fig. 5 “Leaves” infrared and visible images and fusion results. (a) Infrared image; (b) visible image; (¢) PCNN method;

(d) DWT method; (e) NSCT method; (f) NSCT_PCNN method; (g) GFFPCNN method; (h) proposed method

# 1 “UN Camp”ZLAM G577 WO R Rl & 245 R 1 PR 35 45

Table 1 Evaluation indexes of fusion results of “UN Camp” infrared and visible images

Method SF MI QEME AG Entropy
PCNN 11.8017 1.5981 0.3142 2.1381 6.2931
DWT 9.2914 2.0205 0.3929 2.0342 5.8034
NSCT 11.1731 1.7042 0.4702 1.9343 5.7203

NSCT_PCNN 9.9524 2.9815 0.5028 2.6222 5.9417
GFFPCNN 12.3201 3.2010 0.5032 2.4094 6.8042
Proposed 13.7564 3.4881 0.5034 2.5705 7.0206
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Fig. 6 “Pepsi” multi-focus images and fusion results. (a) Left-focus source image; (b) right-focus source image; (¢) PCNN
method; (d) DWT method; (e) NSCT method; (f) NSCT_PCNN method; (g) GFFPCNN method; (h) proposed method
F 2 “Leaves” S 1 IR Rl A 45 B 0T 48 45

Table 2 Evaluation indexes of fusion results of “Leaves” experimental images

Method SF MI QEME AG Entropy
PCNN 15.7703 3.2561 0.6183 5.1074 6.1931
DWT 21.6591 3.7034 0.5704 5.0293 6.8023
NSCT 20.8305 3.0427 0.4846 4.9703 6.3059
NSCT_PCNN 24.1829 3.1896 0.5978 5.1593 6.6844
GFFPCNN 18.5029 3.2650 0.5903 5.8031 6.6401
Proposed 27.1635 4.0796 0.6148 5.8317 6.7231

F 3 “Pepsi”S 4 BB A 4 A WA $5 4R

Table 3 Evaluation indexes of fusion results of “Pepsi” experimental images

Method SF MI QMY AG Entropy
PCNN 32.3017 5.6776 0.5515 2.6687 6.0371
DWT 30.2140 5.3506 0.4201 1.9530 5.9302
NSCT 30.9807 6.9031 0.6103 2.7461 6.0428
NSCT_PCNN 34.6930 7.6736 0.6091 2.9496 7.0264
GFFPCNN 35.7201 7.2010 0.6932 2.9073 7.0297
Proposed 36.0514 7.8409 0.6671 2.9513 7.0499
W WO B A S
e 5 1 PR 0 B £ 8 B 0 0 1 7 S 2 SR
R T R H T B R A A A IR BT R 0 JE T NSCT B P 4% 4 B
ey BRI 35 B PCNN A9 P R & 77 . 3 TG0 T
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