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Deformation Intelligent Prediction Model Based on
Gaussian Process Regressionand Application

WANG Jianmin' ZHANG Jin'

1 College of Mining Engineering, Taiyuan University of Technology, Taiyuan 030024, China

Abstract: The deformation of building structures or rock mass usually has the features of complexity
and nonlinearity that the general regression model cannot accurately predict. In this paper, gaussian
process regression(GPR) theory is applied in time series analysis of nonlinear deformation monitoring
data. Considering the unceasing updates and massive accumulation of monitoring data, the hyper-pa-
rameter and the adaptability of sample set, a “progressive~ truncation type” hyper-parameter auto-
matic update mode and selection method for training sample set was developed. On this basis, a GPR
time-driven deformation intelligent prediction model (GPR-TIPM) was constructed. This model was
applied to the nonlinear time series analysis of monitoring points on a mine slope. By analyzing the de-
formation trend, a composite kernel optimization method including the “Matérn32” and square expo-
nential covariance kernel function is proposed. The experimental results showed that the prediction
performance of the combined kernel function is better than that of the single kernel function, and im-
proved the generalization ability of the model The prediction effect of GPR-TIPM model is better in
the short term.

Key words: deformation monitoring;gaussian process regression;intelligent predict; time series; mine

slope
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