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Multifactor Spatio-Temporal Wind Speed Prediction Based on CNN-LSTM

YUAN Mi-Mi, GONG Fa-Ming, LI Xin
(College of Computer Science and Technology, China University of Petroleum, Qingdao 266580, China)

Abstract: The accurate prediction of wind speed plays a vital role in the transformation of Jvinﬂ energy and the
dispatching of electricity. However, the inherent intermittence of wind makes %t a challenge to achieve high-precision
wind speed prediction. Most studies consider the temporal correlation of wind speed but ignore the influence of
meteorological factors with changes in space on wind speed. To obtain accurate and reliable forecasting results, this study
proposes a MultiFactor Spatio-Temporal Correlation{(MFSTC) rhodel for wind speed prediction by combining a
Convolutional Neural Network (CNN) and a Long Short-Term Memory (LSTM) network. This paper also constructs a
data representation method based on a three-dimensional matrix. For multiple sites, this model employs the improved
PCA-LASSO algorithm to extract th.e characteristic meteorological factors. Then, it uses CNN to establish the spatial
feature relationship among the sites and the LSTM network to establish the temporal feature relationship among historical
time points. The final wind speed prediction results are obtained based on spatio-temporal correlation analysis.
Furthermore, experimental verification is carried out on the 10 years of actual wind speed datasets from 2009 to 2018
provided by Dongying Meteorological Center. The results show that the MFSTC model is more accurate than common
prediction methods, which proves the effectiveness of the proposed method.

Key words: wind speed prediction; temporal and spatial correlation; Convolutional Neural Network (CNN); LSTM

network; feature attributes extraction
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