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Figure 1 Prediction model algorithm flow chart
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VMD-LSTM Short-term Wind Speed Prediction Model Based on BWO and WOA

JIA Shihui'?, LIU Lifu', CHI Xiaoni’®, LI Gaoxi®

(1. College of Science, Wuhan University of Science and Technology, Wuhan 430081, China; 2. Hubei Province Key Laboratory of
Systems Science in Metallurgical Process, Wuhan University of Science and Technology, Wuhan 430081, China; 3. School of Mathe-
matics and Computing Science, Guilin University of Electronic Technology, Guilin 541004, China; 4. School of Mathematics and Sta-

tistics, Chongqing Technology and Business University, Chongqing 400067, China)

Abstract: In view of the power fluctuation and randomness existing in the operation of wind turbine networks, to
improve the accuracy of wind speed prediction and the stability of wind turbine operation, in this study a VMD-
LSTM short-term wind speed prediction model was proposed based on the beluga whale optimization and the whale
optimization algorithm. Firstly, the Beluga optimization algorithm was used to optimize the number of modes and
penalty factors in VMD to obtain the reorganized subsequence. For parameters such as the number of hidden layer
nodes, the maximum number of training generations, and the initial learning rate in LSTM, the whale optimization
algorithm was used to determine these parameters. Finally, the monomer transplantation ability of LSTM was uti-
lized to predict the data. The results indicated that the VMD-LSTM prediction model based on BWO and WOA pro-
posed in this study achieved RMSE, MAE, and MAPE values of 0.223 4, 0. 172 7, and 0. 083 7, respectively, on
the test set, all of which were lower than those of other comparative models. This validated the effectiveness of the
proposed model in short-term wind speed prediction.

Keywords: beluga whale optimization ; whale optimization algorithm ; variational mode decomposition; LSTM ; wind

speed prediction



