
 
 

Local Gaussian Process Regression for Spatial Data 
 

Gaussian process (GP) regression is a popular tool for analyzing spatial 
data; however, it does not scale well for large datasets. The 
computational bottleneck arises from the fact that GP-based inference 
entails inverting large covariance matrices. One approach to achieve 
computational efficiency is local GP, where the domain of data is 
decomposed into smaller subdomains, and as a result, we deal with a 
collection of smaller covariance matrices. In this talk, we discuss 
technical challenges in implementing local GP. Specifically, we focus on 
the selection of subdomains, such that the continuity of the global 
predictor is easily maintained. We utilize reduced-rank kernel 
approximation within the local GP framework to further allow for 
potentially large number of observations in each subdomain. We develop 
an upper bound for the approximation error and create subdomains such 
that the upper bound is minimized. Finally, we present guidelines for 
practitioners so they can utilize this framework to develop efficient and 
accurate predictive models for spatial data. 
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