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Multi-task Learning Mask R-CNN Segmentation and Key Point Recognition
Method for Bridge Crane Components

Yang Fan! Liang Minjian?> Yang Ningxiang® Peng Xiaojun?
(1.School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou
510640, China 2.Guangdong Institute of Special Equipment Inspection and Research Zhuhai Branch,

Zhuhai 519002, China)

Abstract: Real time detection of crane operation status is one of the important guarantees for industrial safety production. A
segmentation and key point network structure based on multi task learning mask R-CNN is proposed R-CNN crane key parts
positioning frame and regional semantic segmentation network, crane key point detection network based on DeepLabCut; in a hook
crane to collect data for testing, using greedy linear search algorithm and Bayesian optimization algorithm, the optimal super parameter
combination of this model is: learning rate 0.005, batch size 2, learning rate strategy is cosine decay . The test error of the model is
2.46 pixels, and the test AP is up to 95%. The pixel error can be reflected within 5 cm of the actual error, which can meet the actual
detection needs, and can be extended to the unmanned and automatic crane operation state monitoring.

Key words: bridge crane; key point recognition; deep learning; convolutional neural networks; multi-task learning; semantic

segmentation
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