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Development of computer vision and assessment system using deep learning for
laparoscopic rectal surgery

Takeshita, Nobuyoshi
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In recent years, new innovative surgical techniques have begun to be
introduced in the field of rectal cancer surgery which enable further function preservation and
recognition of detailed anatomical structures. On the other hand, there are many issues to be solved

in standardizing increasingly difficult surgical techniques, such as the transfer of skills and
knowledge, training, and evaluation. In this study, we digitized and extracted the procedures
performed in a video image of a specular rectal cancer surgery, and constructed an image recognition
and analysis system for surgical instruments, anatomical structures, and surgical processes using
deep learning, especially a convolutional neural network. We constructed a system that recognizes
and analyzes images of anatomical structures and surgical processes using convolutional neural
networks. We were also able to develop an objective surgical evaluation system that incorporates

tacit knowledge of skilled operators.
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