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Locally operated guiding tool manipulator for accurate surgery
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A new locally operated tool manipulator as the forceps robot that can be
used by a surgeon as a third arm during laparoscopic surgery have been proposed. A wire-driven
manipulator with two circular ring guided rails and a linear guide roller was developed. And, a
manipulator with closed loop mechanism using gimbal-mounted parallel linkage and a wire driven
linear slider was developed. The positional accuracy and the mechanical deflection of the
manipulator were majored. Simulated laparoscopic cholecystectomy using the prototype was performed
on a surgically realistic gall bladder model. It was confirmed that the organ model could be pulled
in various directions using the forceps attached to the manipulator manually and driven by the
motors. For controlling the manipulator, image processing methods based on mathematical information
to detect mist generated during dissection, tip of the forceps, and to segment a surgical scene into

the organ, the fat, and the tool were constructed.
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