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Table (3): Quantitative results on QB satellite data
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Fig. (5): Qualitative comparison of different methods for pansharpening under the full-resolution test on the
data from WV2
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Fig. (6): Qualitative comparison of different methods for pansharpening under the full-resolution test on the
data from GF2
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data from QB
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Table (4): Experimental results of the UMP-GAN model in different numbers of MDBs

slows WorldView-2 GaoFen-2

LMDB D, Dy QONR D, D, QNR
N=1 0.0113+0.0020 0.0397+0.0012 0.9494+0.0014 0.0155+0.0023 0.0283+0.0028 0.9566+0.0037
N=2 0.0088+0.0012 0.0340+0.0009 0.9574+0.0009 0.0106+0.0017 0.0204+0.0015 0.9692+0.0030
N=3 0.0069+0.0013 0.0281+0.0001 0.9651+0.0002 0.0079+0.0013 0.0154+0.0016 0.9768+0.0031
N=4 0.0052+0.0010 0.0283+0.0002 0.9666+0.0004 0.0068+0.0015 0.0143+0.0013 0.9789+0.0027
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Fig. (8): Convergence performance of the UMP-GAN model in different numbers of MDBs
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Unsupervised fusion of remote sensing images using a multiscale
generative adversarial network

Abstract

In pensharpening, a low-resolution multispectral image (LRMS) and a high-resolution
panchromatic image (PAN) are fused to produce a high-resolution multispectral image
(HRMS). Recent studies have shown that convolutional neural networks can be used for
sharpening remote sensing images with excellent results. However, there are still two
major problems that need to be resolved. Despite the lack of ideal HRMS images for
learning, most current methods require more effort to generate simulated data. On the
other hand, these methods usually ignore the rich spatial information in panchromatic
images. To address these issues, we have proposed an unsupervised fusion framework
based on a multiscale dense network called UMP-GAN for pansharpening. This
framework, which employs generative adversarial networks, can be trained directly on
full-resolution images without requiring any preprocessing step. First, a multiscale dense
generator network is proposed to extract features from original input images to generate
HRMS images. In the following, two separate discriminator networks are used to protect
the spectral information and spatial details of the input images in the final image.
Therefore, the proposed method provides the possibility of training two discriminating
networks, each of which has a different and complementary task. Finally, new lost
functions are proposed to improve the quality of the fused image and perform training
under unsupervised settings. This method can deepen the exchange of gradient
information between the generator network and the discriminator networks, optimize the
network training process, and accelerate network convergence. WorldView-2 (WV?2),
GaoFen-2 (GF2), and QuickBird (QB) satellite images have been used to simulate and
validate the proposed UMP-GAN method. The results show that the proposed method
performs better than other state-of-the-art models in the fusion of remote sensing images.

Keywords: Remote Sensing Image Fusion, Multiscale Dense Block, Pansharpening,
Convolutional Neural Networks, Generative Adversarial Networks, Unsupervised
Learning.



