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Abstract: A thermal imaging-based keypoint detection model, Thermal-ViTPose, is proposed for precise tail-end recognition.
Built upon ViTPose, the model introduces three novel modules: a Thermal Saliency Enhancement Module (TSEM) to
highlight structural cues and suppress noise, a Thermal Domain Normalization Module (TDN) for adaptive normalization
under varying thermal conditions, and a Multi-Scale Feature Fusion Module (MSFF) for integrating global and local features.
Experimental results on a self-constructed thermal dataset achieve an mAP of 93.2%, outperforming CNN-based and visible-
light Transformer models. The proposed method demonstrates strong accuracy and robustness, offering a practical solution for
intelligent hot-rolling coiling inspection.
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