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Automatic detection of mandibular second molar external root resorption

based on channel and spatial multi-attention collaborative network model
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(1. School of Chemistry and Life Sciences, 2. College of Automation, Nanjing University of Posts and
Telecommunications, Nanjing 210023, China; 3. Department of Oral and Maxillofacial Surgery,
Af filiated Stomatological Hospital of Nanjing Medical University, Nanjing 211166, China)

[Abstract] Objective To explore the value of channel and spatial multi-attention collaborative network model for
automatic detection of mandibular second molar (MM2) external root resorption (EER). Methods An automatic detection
network model integrated channel attention module with spatial-channel transformation fusion attention module was
constructed, and its performance for automatically detecting MM2-EER was evaluated according to sensitivity (Sen),
apecificity (Spe), accuracy (Acc) and precision (Pre). The area under the curve (AUC) and the mean average precision at
intersection over union (IoU) threshold 0.5 (mAP@0.5) of the model were compared with those of manual interpretation and
other network models including AlexNet, Googl.eNet, VGG-16, ResNet-50 and YOLOv5x. Results A channel and spatial multi-
attention collaborative network model was successfully constructed, with Sen, Spe, Accs Pre and AUC in test set of 88.64%,
81.82%, 85.23%, 82.98% and 0. 867, respectively, all were the highest ones, and its mAP@0. 5 was 0. 863. Conclusion
Spatial multi-attention collaborative network model had good performance for automatically detecting MM2-ERR.

[Keywords | mandibular second molar; external root resorption; radiography, panoramic; channel and spatial multi-
attention; deep learning
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