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Application of Multidisciplinary Computational Anatomy across Biomedical
Engineering
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We proposed an intelligent, autonomous surgical robot to approach the
affected surgical area based on multidisciplinary computational anatomy and limited intraoperative
biological information. Based on this idea, we conducted the following studies: (i) navigation and
robotic system for colon surgery, (ii) study on stapler device control for pancreatic tissue damage
suppression, and (iii) navigation and robotic system for oral and maxillofacial surgery. Each study
was launched in collaboration with other groups of this multidisciplinary computational anatomy
project.
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Fig. 1. Outline and results of the navigation system for PLND. (a) Outline of the navigation system. (b) 3D model by
intraoperative US image. (c) Registration result of intraoperative US model and preoperative CT model. (d) Result of in vivo
experiment.
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Fig. 2. Result of an experiment on the human pancreas. (a) Compressing 5 mm to obtain the viscoelasticity. (b) Compressing to
until 2-mm thickness as in the case of using the stapler.
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Fig. 3. Overview of prototype of the autonomous surgical robot.  Fig. 4. Scatter chart of the drilling results in five trials.
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