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Surgical skill data acquisition and operation guiding using forceps-mounted
measurement device
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For the purpose of application to commercially available forceps, the
following steps were undertaken:
Measurement of organ elasticity and induction of gripping force: We developed a system that can
measure the gripping force exerted by the surgeon and the elasticity of the target object solely by
manipulating the forceps. A compact interference device weighing 15 g was designed, and an
interference force of 8 N was generated using a motor-driven pneumatic mechanism. In in vivo
experiments conducted on pigs, the setup time averaged 5 minutes.
Display and operation guidance of forceps: As a novel approach in our research, we explored a method
to directly extract the position and orientation of the forceps from the camera image using deep
learning. To achieve the goal of measuring and displaying the forceps® position using only equipment
available in the operating room, we proposed a method employing monocular camera and deep learning
to measure the forceps® position and orientation.
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