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Abstract: With the popularization of cloud computing and big data technology, the energy consumption problem of
data centers has become increasingly prominent. How to achieve energy efficiency optimization through intelligent al-
gorithms has become a key issue in the field of green computing. Traditional machine learning models are difficult to
effectively capture the temporal dependencies and multidimensional coupling characteristics of energy consumption
data in data centers, resulting in insufficient accuracy in energy efficiency optimization. To this end, an ensemble algo-
rithm based on dilated convolution optimized bi-directional long short-term memory (DC-Bi-LSTM) network was
proposed, which combined the bi-directional capture ability of recurrent neural networks with the error correction

mechanism of ensemble learning to construct high-precision energy consumption prediction and energy efficiency op-
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timization models. The experimental results show that compared to the current best prediction methods, the DC-Bi-

LSTM network integrated algorithm reduces mean absolute error (MAE) by 0.22, mean absolute percentage error

(MAPE) by 0.43%, and root mean squared error (RMSE) by 0.23. It can effectively overcome the interference of data

noise and uncertainty in prediction and improve the effectiveness from data center energy efficiency prediction.
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