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Short-term wind direction prediction research based on VMD-BA-LSTM

Lin Tao, Wang Jianjun, Zhang Da
(School of Artificial Intelligence, Hebei University of Technology, Tianjin 300130)
Abstract

Accurate wind farms wind direction prediction is important for evaluating yaw control strategies, improving
electric energy production capacity and steady operation of wind turbines. According to the randomness and uncer-
tainty of wind direction, a short-term wind direction prediction model is proposed based on variational mode decom-
position (VMD) and bat algorithm (BA) optimized long short term memory( LSTM). Firstly, the original sequence
is decomposed into multiple finite-band eigen-mode modal components by using VMD to reduce the influence of the
complexity and non-stationarity of the original data on the prediction accuracy. Then the BA-LSTM model for each
component is established to predict separately, and finally the wind direction values are obtained by superimposing
the prediction results of each component. The multi-time-scale wind direction prediction is carried out based on the
measured data of a wind field in Hebei Province. Experimental results show that the proposed method improves the
prediction accuracy compared with the LSTM and least square support vector machine ( LSSVM) prediction meth-
ods, which provides support for the subsequent research on the optimal adjustment of the yaw system.

Key words: wind direction prediction, variational mode decomposition, bat algorithm (BA) , long-short term
memory (LSTM) neural network , multi-time-scale
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