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Abstract
Image fusion is a common problem in the field of remote sensing. It usually can be conceived as the joining together
of a coarse spatial resolution image of a band of direct interest with a fine spatial resolution image of another band to
create a fine resolution image of the band of interest. There are many different approaches for this task.
Super-resolution image fusion, also known as downscaling, predicts an image at a spatial resolution that is finer than
any of the two or more input images. Several geostatistical methods including area-to-point cokriging (ATPCK)
(downscaling cokriging), and area-to-point regression kriging (ATPRK) (which combines the benefits of the popular
regression kriging with area-to-point kriging, ATPK), have been proposed for this task. The benefits include explicit
handling of the sample support through the definition of a Random Function model and perfect coherence (upscaling
leads to the original images). Extension of these approaches to the space-time domain, where the objective is to
downscale coarse images at a fine temporal frequency by injecting a few images at a fine resolution, but with low
temporal frequency requires further development of the fusion scheme. The challenges and the evidence base for the
choices that have been made so far in developing such approaches will be discussed. The generalisation of
information and the character of the uncertainty associated with such predictions will also be discussed.
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