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Abstract: In order to address the shortcomings of existing detection methods, which are unable to effectively capture
the complex nonlinear features of photovolatic time series data, a distributed photovolatic anomaly data detection method
considering time series clustering is proposed. This method is designed to facilitate the accurate identification and location
of abnormal data. Firstly, the similarity of photovolatic power plant time series data is calculated using the dynamic time
warping (DTW) method, and a similarity matrix is constructed. Subsequently, spectral clustering is applied to obtain the
feature matrix, and the intrinsic connection between photovolatic data points in the feature matrix is analysed. This enables
similar photovolatic data to be clustered into a collection. Then, a joint detection model of sub-isolated forest is established
based on the collection of photovolatic data clusters. The abnormal score geatures are obtained using the local outlier factor
algorithm. The features are used as inputs to the joint detection model to obtain the anomaly score matrix of photovolatic
data for each similar clustering set. Finally, the anomaly score matrix is selected and reconstructed, and the anomalies of
photovolatic data are identified and located after decision analysis. The experimental results demonstrate that the method is
an effective means of capturing photovolatic anomaly data. The precision and recall rates of extracted anomaly samples
reach 0.9, thereby enhancing the accuracy of photovolatic anomaly data identification.
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Fig. 5 Framework diagram of anomaly detection model considering time series clustering with scor e decision making
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Fig. 6 Sample confusion matrix of anomaly detection

model outputs
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Tab. 2 Anomaly detection model cross-validation
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Tab. 3 Anomaly detection model with different
module settings
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Tab. 4 Detection metrics of anomaly detection models
under different clustering algorithms settings
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Tab. 5 Anomaly detection model 3 detection metrics
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Tab. 6 Anomaly detection model 4 and model 5
detection metrics
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Fig. 7 Detection results of different anomaly

detection models
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Tab. 8 Comparison of average running time of
different algorithms
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