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Optimization of Multi-Channel Lighting by
Lighting Simulation for Visual Inspection

NARUSE Yosuke, OHNISHI Yasuhiro, KURITA Masashi and HASEGAWA Yuki

In an imaging system with multi-CH lighting, this paper addresses the issue of optimizing the lighting conditions
and the imaging conditions of the camera so that they are suitable for visual inspection. The proposed method
establishes a technique for accurately simulating an image of a workpiece (subject to be inspected) under arbitrary
lighting conditions by image synthesis, by correcting hardware characteristics such as ambient light, sensor noise,
dark current offset, and quantization of light intensity. By this technique, the number of photographs required for
optimization was reduced to the logarithmic order of the number of patterns to be evaluated, and the search for
the optimal solution could be completed in 1-2 seconds (for 39 CHs) from all the lighting patterns. In addition,
the proposed method works universally with multi-CH lighting devices of arbitrary configuration, while the
conventional technique requires modification of the optimization algorithm depending on the configuration of the
lighting device. The proposed lighting simulation is a fundamental technology for automating the teaching

process and making it off-site.
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Exposure ~ 100000 ~ 30000 ~ 25000

Constraints Q-
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Exposure 69562 20000 15000
Contrast

Eval 200 62.5 23 13.2 34
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