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Abstract: Aiming at the features of infrared and visible image, a new fusion algorithm which combines
quaternion wavelet transform (QWT) with adaptive pulse coupled neural network (PCNN) is presented. In
the proposed fusion process, the infrared image and visible image are decomposed into low-frequency
sub-band and high-frequency sub-band coefficients respectively via the QWT at first step. Then the
low-frequency sub-band coefficients are fused using local variance matching rule, the high-frequency
sub-band coefficients are fused using adaptive PCNN model. An improved spatial frequency as the input of
the PCNN is used, and the Laplace operator is used to adjust the threshold of PCNN model. Finally, the
fused image is reconstructed based on inverse QWT. The experiment results show that compared to the
traditional image fusion algorithms, this proposed algorithm achieves better subjective visual results and also
improves the objective criteria.
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K2 WHEREGSEEERE Fig.2 Source images and fusion images
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B3 EEBSEEEB Fig.3 Source images and fusion images
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Table 1 The objective assessment of the infrared image and visible image using different methods

Evaluation GP-mean- DWT-mean NSST-mean- NSCT-mean- NSST-mean- NSCT-
standard ~ max -max max SFPCNN SFPCNN PCNN Proposed
STD 22.9886  24.9083 26.9285 25.0185 24.6184 27.7380 39.5911
AG 5.2725 6.4903 6.3835 5.3403 5.4198 4.9225 6.6034

Tree En 6.2813 6.4299 6.5526 6.4172 6.4511 6.7997 7.1341
Mi 1.1372 1.0585 1.1099 1.1049 1.0987 1.1015 1.2822
QreEF 0.4156  0.3936 0.4410 0.4074 0.4075 0.4211 0.4186
time/s 0.230 0.260 4.257 167.778 159.587 128.377 5.353
STD 27.9028 30.6467 33.9394 33.8608 33.5511 45.1694 48.9596
AG 6.9629 8.7854 8.8265 8.3908 8.4843 8.3932 8.8552

Car En 6.7711 6.9282 7.0726 7.0500 7.0387 7.4716 7.4924
Mi 1.7081 1.4765 1.4891 1.5089 1.4917 1.9895 2.0404
QABIF 0.6195 0.6033 0.6701 0.6767 0.6763 0.7039 0.6795
time/s 0.157 0.171 3.946 162.880 144.906 143.606 5.101

4 Zéﬁﬁ [5] Burt P J. The pyramid as a structure for efficient computation.
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