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Short-term PV Power Prediction Based on IDBO-TCN-LSTM

ZHOU Xin-yu,JIANG Zhi-hang,BAI Jun-ming, LIANG Hong-tao
( School of Information Science and Technology, Qingdao University of Science and Technology,
Qingdao 266011 ,China)

Abstract:In order to solve the instability and volatility problems in PV power prediction, as well as the difficulties in parameter
determination of long—short—term memory networks (LSTM) ,we propose a short—term PV power portfolio prediction model based on
the combination of the improved dung beetle optimization algorithm (IDBO) ,temporal convolutional network (TCN) and long—short—
term memory networks. Firstly,the population of the dung beetle algorithm is initialized using the Tent chaotic inverse learning strategy
to improve the exploratory ability and diversity of the algorithm; Lévy flights and dynamic weight factor updating are introduced to solve
the shortcomings of the original algorithm, which is slow to converge and prone to fall into local optimums; Gaussian—Cauchy variation is
introduced to perturb the optimal individuals and enhance the global search ability. Secondly, the TCN, which obtains a larger sensory
field,is selected as the feature extraction layer to capture more complex time series patterns. Finally, the improved dung beetle
optimization algorithm is used to optimize the parameter settings of the LSTM network model, and the combined IDBO-TCN-LSTM pre-
diction model is established and simulation experiments are carried out on an Australian photovoltaic (PV) dataset. The comparative
results show that the prediction accuracy of the proposed model is better than that of other models in dealing with short-term PV
prediction tasks.
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