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¥ Fast Fourier Transform
A Wavelet
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¥ Generative Adversarial Network

¥ Super-Resolution Convolutional Neural Network
¢ Blind image Super-Resolution

* Deeply-Recursive Convolutional Network

¥ Efficient Sub-Pixel Convolutional Neural network

A Self-Exemplars Super-Resolution
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Abstract

Improving the spatial resolution of the multispectral images is one of the common pre-processing steps in
reaching the maximum potential of these uimages in remote sensing applications. The presence of images with
higher spatial resolution along with the multispectral images allows the process of improving the spatial
resolution to be performed through image pan-sharpening methods. The lack of simultaneous panchromatic
image sensors in the satellite platforms imposes challenges related to co-registration and asynchronies when
using images of different satellite sensors in the process of image pan-sharpening. In such a situation, super-
resolution techniques are considered as alternative approaches to improve the spatial resolution. Using the
generative adversarial network (GAN) is one of the effective methods in this field that requires the existence of
multiple training data. Generally, it is not possible to prepare two satellite images with the same spectral
resolution and different spatial resolution from a specific region in order to be used for training the network.
Therefore, in this research, an approach with two main steps is designed to improve the spatial resolution of
the multispectral images. In the first step, a deep super-resolution generative adversarial network is used to
improve the resolution of the true color composition of the multispectral images. A boosting strategy is
exploited to deeply train the GAN network using the resampled images extracted from the Google-Earth. In the
second step, the spectral contents are added to the super-resolution images using the traditional pan-
sharpening method. The results demonstrated that the proposed approach improved the spatial resolution of
the multispectral images by 32.85% better than the best comparative method and maintained the spectral

content without the need to provide extensive training data.
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