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The work in this report consists of two parts: Super-resolution mapping and Shadow
Removal algorithms: In Super-resolution mapping algorithm, we focus on an approach that is to
consider the spatial distribution of class proportions wfthin and between pixels to perform super
resolution mapping (i.e. mapping land cover at a spatial resolution finer than the size of the
pixel of the image). Markov random field (MRF) models are well suited to represent the spatial
dependence within and between pixels. In this report, an MRF model based approach is
introduced to generate super resolution land cover maps from remote sensing data. In the
proposed MRF model based approach, the intensity values of pixels in é particular spatial
structure (i.e., neighborhood) are allowed to have higher probability (i.e., weight) than others.
Remote sensing images at two markedly different spatial resolutions IKONOS MSS image at
4m spatial resolution and Landsat ETM+ image at 30m spatial resolution are used to illustrate
the effectiveness of the proposed MRF model based approach for super resolution fand cover
mapping. The results show a significant increase in the accuracy of land cover maps at fine
spatial resolution over that obtained from a recently proposed linear optimization approach:

In the Shadow removal algorithm, we focus on an approach that correct light intensity
values in shadowy pixels and use the light-corrected image to produce a land cover map. Most
light intensity correction algorithms are not designed to optimize the classification performance.
Consequently, the accuracy of a resulting land cover map may be degraded. As a result, this
report proposes a new approach to simuitaneously determine the land cover map and
determine the light intensity value of shadowy pixels based on a Markov random field model.
With this approach, the light intensity correction is performed such that the classification
accuracy is maximized. The outputs of the proposed algorithm are a land cover map and
shadow-free remote sensing image.
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Shadow removal algorithm





