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HYPERSPECTRAL MULTI-BAND IMAGE FUSION ALGORITHM
BY USING PULSE COUPLED NEURAL NETWORKS

CHANG Wei-Wei, GUO Lei, FU Zhao-Yang, LIU Kun
(Tnstitute of Automatic, Northwestern Polytechnical University,Xi’ an 710072, China)

Abstract: Considering hyperspectral images with multi-band and large data amount, a novel fusion algorithm of hyperpsectral
multi-band images based on pulse coupled neural networks (PCNN) was proposed. Firstly, the original PCNN model was ex-
panded according to the multi-input characteristics of the hyperspectral images, and a multi-channel PCNN model was applied
to fuse the multiple input images in a nonlinear manner. Then, the modified variable threshold exponent increasing attenua-
tion model was proposed to improve fusion effect and reduce time complexity by analyzing the characteristics and shortage of
the traditional variable threshold attenuation model. Finally, the fusion image with a certain degree of enhancement effect was
obtained by the time matrix which recorded the ignition time. The experiment results show that the proposed algorithm outper-
forms the traditional fusion algorithms based on principle component analysis (PCA) and wavelet transform.
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Fig.2 The model of a dual — channel PCNN neuron
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Table 1 Objective evaluation index of three algorithms
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Table 1 The comparison of the errors for different fusion

algorithms

Al Z fﬁiﬂﬁﬁﬂj iz fﬁihiilﬁﬂj VA Ry BT

MiRZE(m)  RiRE(w/s) WiRE/(n/s?)
EKF 39.8577 7.1630 9.2347
UKF 37.4360 7.1065 9.1057
SR-UKF 35.6612 6.4644 8. 4645
PF 28.8577 3.2217 7.3870
SR-UK-PF 20. 4826 1.2945 3.9738
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