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Basic Study on Real-time Recognition of Surgical Procedures by Surgery-assisting
Robot Using Deep Learning

Miyawaki, Fujio
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The entire process of surgery can be shown as a sequence of plural surgical
procedures such as dissection, hemostasis, ligation, division and others. No simple sensor, however,
can detect any transition from one procedure to another. Then, we investigated whether each
transition could be identified by deep learning. A main achievement is as follows. By using only
operating surgeons’ motions as input data, the identification rates were 76.7% for dissection, 88.5
% for ligation, 52.5% for division and 59.9% for hemostasis (the class average rate was 69.4%).
These results were obtained from many one-second videos which were made by dividing original long
videos at an interval of one second, thereby suggesting that a surgery-assisting robot may detect
each transition of surgical procedures after a delay of one second.
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