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Abstract
Statement of the Problem: Panoramic imaging is very often used to demonstrate the oromaxillofacial structures in a single image, with minimal patient discomfort and low radiation dose. However, there is currently no universal practice for generating a specific radiographic report for panoramic imaging. The use of artificial intelligence may facilitate the production of such a report, which will further promote patient management and communication. Methodology & Theoretical Orientation: A Support Vector Machine (SVM) algorithm was used for mapping dental restorations in panoramic images. Eighty-three panoramic anonymized images were analyzed. The images contained altogether 738 dental restorations, grouped into 8 categories, i.e. fillings, crowns, root canal treatments and implants. A computer-vision algorithm, based on adaptive thresholds was developed to automatically segment the restorations, which have high radiopacity. Then, the algorithm extracted vectors of numerical features characterizing the contour and the texture of each segmented restoration. Using these vectors, SVM algorithm was trained to classify the restorations by the unique features characterizing each restoration type. The classification performance was evaluated, using a cross-validation approach. Findings: The algorithm segmented 1305 findings, including 698 of the 738 dental restorations (94.6%) and other radio-opaque regions, which were erroneously segmented. Following the SVM classification, all these radio-opaque regions were not displayed on the image since they were correctly classified as false marks. However, a few restorations were also classified as false marks, and therefore the algorithm finally displayed 90.6% of the restorations. The displayed dental restorations were correctly classified into the 8 various categories with an overall accuracy of 93.6%. Conclusion & Significance: Based on the unique shape and gray-level distribution characterizing each type of dental restoration in panoramic images, the SVM algorithm successfully mapped the restorations with high accuracy. This algorithm can be applied for patient diagnosis, treatment planning, student's education and forensic dentistry. 
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