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Our company has traditionally relied on manual visual inspections for defect detection, which required considerable
manpower and often led to inconsistencies in inspection standards depending on individual inspectors. To address these
issues, we developed an Al-based visual inspection system to automate defect detection. However, a key challenge was
the limited availability of defective product images for training, which impeded the enhancement of detection accuracy. To
resolve this, we introduced an image generation Al capable of producing a large number of synthetic defect images from
a small number of real defective samples. Furthermore, we developed a complementary method to analyze and identify
the types of images that the inspection Al system is prone to misclassifying, thereby pinpointing its weaknesses. By
generating targeted images to address these weaknesses and iteratively training the inspection Al system in a focused
manner—a process we term the “anti-weakness training loop”—we were able to significantly improve system
performance. Consequently, even with limited real defect data, we shortened the development time and enhanced the
detection accuracy of the visual inspection Al system. This paper reports on the development and results of this approach.
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