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Abstract: In recent years, 3D printing technology has played an increasingly important role in a growing number of
industries. However, as a relatively new technology, it tends to exhibit more defects during the printing process compared
to traditional manufacturing methods. These defects can significantly impact the performance of the final product. Given
that 3D printed parts typically have complex and highly optimized geometric shapes, traditional detection technologies
struggle to meet the demands for precision and efficiency. To address this challenge, this paper introduces a 3D printing
defect detection algorithm based on an improved version of YOLOVS. The algorithm makes extensive refinements to the
YOLOVS5 model, achieving model lightweighting by replacing the loss function and introducing an attention mechanism.
The newly designed detection system is characterized by a smaller parameter scale, rapid inference speed, high detection
accuracy, and strong robustness. Compared to the original YOLOvSs model, the improved lightweight model has
achieved a detection accuracy of 94.2%, and has nearly halved the parameter scale. This advancement not only enhances

detection efficiency but also provides an effective technical solution for 3D printing defect detection and fault diagnosis.
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stride=1 stride=2
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BN |
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BN | |
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(a) stride=1

(b) stride=2
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2 SRR
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