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Machine Learning Technology Applied to Production Line: Image
recognition system
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Abstract

Adaptable and variable manufacturing has been in increasing demand at production sites
in recent years as they introduce mass customization. This has given rise to the need for an
autonomous production system capable of quickly adapting to changes in demand. The image
recognition technology used for production equipment and robots with cameras, also needs
flexibility and responsiveness to changes in the capturing environment or production lots. Thus
there is a demand for technologies to aid quick construction of image processing programs
and prompt modifications when needs arise. Fujitsu pursues the development of an image
recognition system to apply machine learning in order to realize an autonomous production
system. In addition to generation of the automatic image-processing program, we needed to
develop technology for automated early detection of environmental changes, in order to realize
reliable operation of production lines. Given these challenges, we developed technologies for
building an image pre-processing step such as denoising and brightness adjustment, extracting
image features, and optimizing learning parameters. We then applied them to the template-
matching and image-classification processes, both of which are frequently employed in digital
image processing. We also developed technology to detect changes in the capturing environment
by setting the images that are recorded during the learning phase as parameters, so that the
disparities in subsequent image features can be discerned. As a result, we made it possible
to construct various image-processing programs quickly, and detect signs of changes in the
capturing environment to prevent a deterioration in the recognition rate.
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