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Development of the evaluation method for differentiation and maturity of human
ES, iPS cell-derived cardiomyocytes with deep learning
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We have developed a video imaging system for beating cardiomyocytes (CMs).
The system was able to recognize beating CMs by vector analysis. It automatically captured their
images and accurately identified regions of both CMs and non-CMs. In addition, we developed an
epoch-making deep learning method that efficiently evaluated beating CMs by a segmentation
algorithm, which enabled the more precise judgement of cell region. A classifier that was effective
in distinguishing between CMs and non-CMs was also constructed by machine learning. Moreover, we
succeeded in presenting the basis of classification by visualizing the learning device. The imaging
system made it possible to efficiently acquire a large number of teaching data, which was a bottle
neck in the existing analysis with artificial intelligence, and a large quantity of data was
analyzed by the developed learning machine. Furthermore, we confirmed important genes in the process
of differentiation into CMs and maturation of CMs.
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