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Synthetic Data Generation Techniques for Visual Inspection AI Models
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In the automation of visual inspection in the manufacturing industry, the difficulty of collecting defective product data has
been a significant challenge. Recently, the use of synthetic data, which involves the artificial generation of images of defective
products, has gained attention as a method to ensure a sufficient volume of data. In this study, synthetic data simulating defective
metal components was generated using multiple approaches, including image processing and optical simulation. Furthermore,
the usefulness of synthetic data as training data was verified by constructing an Al inspection model trained exclusively on

synthetic data.
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Fig. 2 Configuration of the shooting scene arranged in a virtual space
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Fig. 5 Schematic representation of the photography scene setup for a
black-painted metal plate
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Fig. 4 Comparative example of synthetic data and real defect images
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Fig. 6 Captured images of a black-painted metal plate
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Fig. 11  Verification results of surface optics reproduction method using flat test specimens
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Fig. 12 Defects in synthetic data ( normal map ) generated by a diffusion
model
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Fig. 13 Detection rate calculated for each maximum depth of defects
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