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Al for Visual Inspection Reflecting Human Expertise
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We are developing and operating Al systems for automated visual inspection of products using image data. Implementing
such Al in manufacturing environments presents two main challenges: First, substantial manpower is required to prepare
the necessary image data and its accompanying annotations (labeled data) for Al development. Second, the basis of Al
inspection results is not visualized, hindering trust in the factory setting. To address the first challenge, we applied self-
supervised learning to the Transformer Al architecture, a method also adopted by ChatGPT, minimizing the need for
extensive annotations. For the second challenge, we developed a function to incorporate human knowledge into Al by
utilizing our novel sigmoidal attention mechanisms to clarify the areas of focus. Our original sigmoidal attention adopted
as a method of utilizing attention not only enhances the visualization of the grounds for Al judgments but also contributes
to performance improvement. We report our solutions to the two challenges in detail.
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