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Abstract: This paper proposes an improved statistical upgrade photovoltaic cluster output prediction modeling method based on
DTW-OPTICS partition clustering, combining dynamic time warping (DTW) and OPTICS algorithm. DTW is used to measure the
similarity between two time series, while OPTICS is used to discover density clustering structures in the data. In response to the
problem of changes in the output characteristics of photovoltaic power plants within a cluster in traditional statistical upgrading
methods, the feature space is optimized using Pearson correlation coefficient and empirical orthogonal function (PCA), and OPTICS is
used to divide the photovoltaic power plants in the region into clusters to improve consistency. This article proposes a date selection
algorithm based on dynamic time warping (DTW) to solve the problem of extracting and predicting the dynamic features of weight
coefficient time series of the predicted date, and uses a recursive neural network (GRU) model to predict the output of photovoltaic
power plants. The experimental results show that the average absolute percentage error (MAPE) of the clustering prediction method is
about 6.35%. The root mean square error (RMSE) is approximately 13.96kW, and the mean square error (MSE) is 194.25kW. The
actual photovoltaic power plant data has demonstrated the accuracy and effectiveness of the proposed method. The accuracy of
photovoltaic power plant output prediction has been improved through clustering analysis and deep learning techniques, which is of
great significance for optimizing energy management and improving the utilization efficiency of renewable energy.
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