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Transmission Line Defect Detection Based on Transfer Federated Learning

QU Hai-Cheng, ZHOU Sheng-Jie
(Software College, Liaoning Technical University, Huludao 125105, China)

Abstract: Effective detection of damage and foreign matter on transmission lines is very important for intelligent circuit
inspection. However, it is difficult to collect data from different power companies to train a unified detection model due to
the data island problem. Therefore, this study proposes a circuit defect detection method based on federated transfer
learning by combining federated transfer learning and object detection algorithms. Specifically, a high-performance
detection model is selected as the basic detection model, whose initial weight is frozen. The model adaptively learns from
the data of different clients by using the low-rank decomposition of the weight matrix and inserting an adapter layer, so as
to greatly reduce the number of the trainable parameters. An adaptive weight screening method is also proposed to
accurately determine the low-rank decomposition of the weight layer and the insertion position of the adapter layer of the
model. Through simple adaptive learning, the model can effectively adapt to the data distributions from different power
companies. Experimental verification on a power dataset that closely resembles real-world conditions shows that the
proposed model can adapt to different distributed detection scenarios under the premise of ensuring the security and
privacy of customer data.

Key words: circuit patrolling; transfer learning; federated learning; low-rank decomposition; adaptive screening
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