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Abstract

This study evaluates the performance of the YOLOv12s model for detecting
defects on automotive body surfaces after painting. The defects were based on real
production process characteristics and simulated in the lab with 75 pieces, which were
photographed and modified to create 150 images for training and testing the model.
YOLOv12s achieved an average precision of 0.886. The study also compares YOLOv12s
with YOLOv5s and commercial deep learning software like CiRA and Zebra Aurora Vision.
The evaluation used precision, recall, accuracy, and Fl-score as metrics. YOLOv12s had
the highest recall rate of 95.2% and an Fl-score of 88.9%, outperforming open-source
alternatives and showing performance comparably to CiRA. Zebra Aurora Vision,
however, demonstrated an interesting overall performance, with an F1-score of 95.8%.
All models showed limitations in detecting small defects or those obscured by the
coating or uneven paint. The study concludes that YOLOv12s has strong potential as a
cost-effective, efficient alternative for body surface defect detection, with further

development needed for real-time production line use.
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