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Abstract: Existing detection methods of electricity theft have low detection accuracy for new means of
electricity theft. This paper proposes a new theft detection method based on multi-level non-negative sparse
coding and SVM. Using the monthly electricity consumption curve as the detection object, firstly, the
multi-level electricity consumption pattern characteristics of the sample are extracted based on the multi-
level non-negative sparse coding; next, the numerical statistical characteristics of the sample are extracted
based on the electricity theft scenario analysis; then, the fusion detection features of the above two
characteristics are input into the SVM classifier for electricity theft detection. Finally, the Irish smart meter
data set is used as the example to verify the effectiveness of the proposed method., showing the improved
accuracy and recall rate of the detection.
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Fig. 1 Framework of electricity theft detection method based on

multi-level non-negative sparse coding and SVM
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Fig. 2 Deconstruction and reconstruction of electricity

consumption curve by non-negative sparse coding
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Fig. 3 Flow chart of non-negative sparse coding algorithm
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Fig. 4 Weekly-daily two-level segmentation of monthly curve samples
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Fig. 6 The influence of parameters K and L on the average relative error of non-negative sparse coding reconstruction
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Fig. 7 Reconstruction effect of typical normal and abnormal curve at weekly and daily levels
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Table 2 Reconstruction error of normal and abnormal curve at weekly and daily levels
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Table 3 Detection results of the samples under various feature processing methods
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