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Abstract

Aiming at the technical bottlenecks of weak generalization ability, low detection accuracy, and high
inference latency of computer vision models in industrial quality inspection scenarios, this paper
proposes a cloud-edge collaborative incremental learning method. This method integrates transfer
learning and incremental learning technologies to construct a hierarchical training framework:
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first, the proposed weighted focal loss function is used to train the cloud-based base model, bal-
ancing the inter-node and intra-node data imbalance issues; second, on the edge nodes, few-shot
transfer learning with a frozen backbone network is adopted to quickly adapt to local business
scenarios and obtain edge models; a dual-time cycle mechanism is designed to realize incremen-
tal model updates and data uploads; finally, the cloud completes incremental data fusion and
model iterative optimization. This method effectively balances model performance and deploy-
ment requirements in industrial scenarios, providing a reliable technical solution for intelligent
quality inspection.
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Figure 1. Overall architecture diagram
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Figure 2. Schematic diagram of cloud-edge collaborative incremental learning process
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