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Abstract: Aiming at the problems of poor timeliness and low accuracy of power theft risk early warning, an automatic power theft risk early
warning algorithm based on CNN SVM model is designed. It collects user power consumption data from aspects such as daily
voltage average, power factor, and current information, and preprocesses the data using the minimum maximum standardization
method, establishes a set of early warning parameters for power theft risk, determines the weight of transient factors, and extracts
the boundary characteristics of power theft risk using voltage disturbances and load peaks as characteristic indicators, establishes
a SVM classifier model to obtain the optimal classification plane and decision function. Using Convolutional Neural Networks to
improve SVM classifiers, construct CNN-SVM models, and improve the learning ability of the models. After learning the model
layer by layer, the final feature vector, namely, the risk level of electricity theft, is output, and combined with this level to achieve
automatic early warning. The experimental results show that the CNN-SVM model has good convergence effect, short training
time, and can accurately identify power theft users. The early warning accuracy and response speed applies to the automatic early
warning of power theft risk in power grids are high.
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