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Multiple-DOF surgical robot for intuitive operation
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In this research, in order to prevent interference of arms in the surgery
assistance robot, we developed a multi-degree-of-freedom forceps with higher degree of freedom than
conventional robot forceps. We developed a prototype forceps with elbow joint and wrist joint with 2

degrees of freedom, i.e. 4-degrees-of-freedom in total. Considering practical application, a
detachable mechanism using cranks and magnets was proposed so that a driving part with an actuator
can be separated from a forceps part that performs surgery inside abdominal cavity.

In addition, with the aim of realizing a system that allows an operator to easily handle such
multi-degree-of-freedom arm, We developed a control method to operate two robotic forceps using one
master arm. Using the kinematics information and force sense information, insertion of a suturing
needle is detected. The suture needle was automatically delivered from one forceps to the other

forceps.
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