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Abstract

There is a contradiction between high recognition rate and low cost in the real industrial condi-
tion of electricity theft users distinguishing when using artificial intelligence model. For a trained
artificial intelligence model, there will be higher false alarm rate when the model discrimination
threshold is set to identify more electricity theft users; on the contrary, only a relatively small
number of electricity theft users can be identified if a lower on-site investigation cost is pursued.
In the light of this contradiction, a human-machine cooperation method is proposed. In this me-
thod, the power grid company first selects the appropriate model discrimination threshold ac-
cording to its own characteristics and needs, then combines the artificial experience and the mod-
el explanations to screen the preliminary judgment results of the model, and finally only needs to
conduct on-site investigation for relatively few users, so as to reduce the cost of human and ma-
terial resources. In addition, power grid companies can supplement their own domain knowledge
according to the “knowledge” learned from the user electricity data. They can also improve the
designing of features used in the model. The method proposed in this article has significance value
of management and practical application of artificial intelligence model in distinguishing electric-
ity theft users.
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Figure 1. Flow chart of human-machine cooperation method for
identifying electricity theft users
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Table 1. Features of electricity using behaviors
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Table 3. Comparison of model distinguishing performance
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Figure 2. Receiver operating characteristic curve and precision-recall curve
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Figure 3. Example of basis of model distinguishing in single level
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Figure 4. Time series visualization of electricity using behaviors
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Figure 5. Basis of model distinguishing in the group level
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