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Electromagnetic Spectrum Map Construction:a Sparse Gaussian Process Regression Approach

ZHANG Shoubin, WANG Hongjun
{ College of Electronic Engineering,National University of Defense Technology , Hefei 230037 ,China)

Abstract;: To address the challenges of massive data volume and substantial computational overhead in large area electromagnetic spec-
trum maps construction,a sparse Gaussian process regression method based on variational inference is proposed. First, the electromag-
netic spectrum map construction problem is modeled as a regression problem,and mapping relationship between geographic location
and corresponding received signal strength is fitted using collected data. Second, the mapping relationship is modeled as a Gaussian sto-
chastic process,and the non-parametric property of Gaussian process regression is used to construct a prediction model. Finally, only
part of the collected data is selected as input of the model,and a sparse Gaussian process regression prediction model is obtained by
maximizing the similarity between variational distribution and posterior distribution. Simulation experiments and real data experiments
show that this method can significantly reduce computational complexity and speed up operation process while obtaining high-precision
electromagnetic spectrum maps.
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Fig.4 Visualization of ESM via different methods
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