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Multiple-point geostatistical simulation (MPS) aims at generating realizations of 
a spatial phenomenon based on training images (TIs) while preserving complex 
patterns [1]. These methods have been increasingly used for analyzing 
remotely sensed data over the past few decades. This presentation will review 
some uses of MPS to remote sensing and summarize the main concepts. 
Common applications include downscaling, improving land use/land cover 
classifications, and gap-filling.  
 
The resolution of satellite imagery is often insufficient in geoscience 
applications. The sub-pixel information is typically not uniquely determined, 
making a case for using geostatistical approaches to quantify uncertainty [2]. 
The most widely used MPS methods in downscaling are Direct Sampling (DS), 
Single Normal Equation Simulation (SNESIM), and Filter-based Simulation 
(FILTERSIM). For instance, DS, which is suited for both categorical and 
continuous variables, performs downscaling by sampling small-scale patterns 
based on a pair of high-resolution and low-resolution TIs that provides a 
correspondence between resolutions. 
 
One of the main issues affecting classification accuracy is "salt-and-pepper" 
noise (i.e., isolated pixels) or spatially discontinuous appearance, which usually 
occurs in classification results. MPS models have been used to improve the 
accuracy of classification maps, often as a post-processing step. These 
methods usually incorporate the spatial and spectral information or apply the 
MPS to the obtained classified images directly to improve the accuracy of them.  
 
Gap-free satellite data are often unavailable due to obstructions, such as clouds 
or clouds shadows [3]. MPS methods have been used to fill these gaps with 
realistic patterns. The general approach is to use a training image presenting a 
similar structure as the gaps to be filled, such as the same scene taken at a 
different date, or an image of another texturally similar area. Using multivariate 
MPS simulation allows the inclusion of covariates in the gap-filling process, 
such as elevation or land cover classes. 
 
Our review shows that MPS approaches have a strong potential for applications 
that need to derive spatial information. However, more research is required to 
apply different MPS methods in new domains, such as detecting changes or 
information fusion. Moreover, future studies need to tailor the existing MPS 
algorithms to specific remote sensing applications. 
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