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Variable Time-Scale Anomaly Detection Method for Energy Digital
Object Compression and Flow
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Abstract: To improve the flow efficiency of energy digital objects between energy suppliers and users and enhance
low real-time performance and accuracy of anomaly detection, a data flow and anomaly detection algorithm based on
compressed sensing is proposed. First, the data compression of energy digital objects is realized according to the the-
ory of compressed sensing, after which the data reconstruction is carried out using the generalized orthogonal match-
ing pursuit based on dynamic basis pursuit and optimal sparsity estimation (GOMP-DBP-OSE) algorithm, thus im-
proving the speed of data flow between different subjects. Second, a data anomaly sliding detection algorithm is pro-
posed for the bidirectional long short-term memory Transformer (BiLSTM-Transformer) fusion model under multi-
time scales, thereby resolving the long correlation and short similarity of the data flow at the same time. This solution
improves the accuracy of real-time anomaly detection. Finally, the real data of electric vehicle-charging pile-grid
interaction in a region are used as an experimental example of an energy digital object to verify the effectiveness of the
method proposed in this paper. The experimental results revealed that the compression rate of the proposed algorithm
is on average 14.2% higher than that of the comparison algorithms, whereas the reconstruction speeds increase by
32.8% and 44.5% compared with those of the traditional variable step sparsity estimation subspace pursuit (VSSESP)
and compressive sampling matching pursuit(CoSaMP) algorithms, respectively. Moreover, the accuracy of anom-

aly detection of the proposed multi-time scale fusion model exceeds 95%, which is superior to the performance of
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other anomaly detection algorithms.
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