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ABSTRACT 

In this talk, I will introduce a class of basis functions extracted from thin-plate splines. 

The functions are ordered in terms of their degrees of smoothness, with higher-order 

functions corresponding to larger-scale features and lower-order ones corresponding to 

smaller-scale details, leading to a multi-resolution representation of a function in space. 

The proposed basis functions automatically adaptive to data locations that may be 

irregularly located in space. Applications of these basis functions to various spatial data 

analysis problems, including spatial extremes analysis, spatial varying coefficient 

models, and spatial models on spheres, will be given. 
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