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School of Computer and Communication Sciences
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Abstract. Recent advances have shown the great power of deep convolutional neural networks (CNN) to learn the relationship between low
and high-resolution image patches. However, these methods only take a
single-scale image as input and require large amount of data to train
without the risk of overfitting. In this paper, we tackle the problem
of multi-modal spectral image super-resolution while constraining ourselves to a small dataset. We propose the use of different modalities
to improve the performance of neural networks on the spectral superresolution problem. First, we use multiple downscaled versions of the
same image to infer a better high-resolution image for training, we refer
to these inputs as a multi-scale modality. Furthermore, color images are
usually taken at a higher resolution than spectral images, so we make use
of color images as another modality to improve the super-resolution network. By combining both modalities, we build a pipeline that learns to
super-resolve using multi-scale spectral inputs guided by a color image.
Finally, we validate our method and show that it is economic in terms of
parameters and computation time, while still producing state-of-the-art
results.1
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Introduction

In this paper, we address spatial image super-resolution for spectral images. We
tackle the problem posed by the PIRM2018 Spectral Image Challenge [20, 19]
for reconstructing high-resolution spectral images from twice (LR2) and thrice
(LR3) downscaled versions. The challenge has two tracks. The first (Track1) asks
to super-resolve from only the spectral low-resolution images, and the second
(Track2) provides a guided super-resolution challenge using a high-resolution 3channel color image in addition to the low-resolution spectral data. Both tracks
contain a small number of images, so one of the main obstacles in this challenge
is to improve the generalization of the algorithms on a limited dataset.
Single-image super-resolution is an active research area with a wide range of
applications in areas such as astronomy, medical imaging, or image enhancement.
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