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Development of the wrist part of the miniature hand robot for laparoscopic surgery
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Abstract: The master slave robot for laparoscopic surgery provides a intuitive control interface for surgeon. In order to
provide further intuitive control, we propose a master slave robot hand with five fingers which can be inserted into
abdominal cavity. In this paper, the developments of a wrist part of the proposed robot hand is described. The proposed
robot hand has 22 degrees of freedom (DOF) in total, which consists of 3 DOF in each finger x 5, and 6 DOF in wrist. The
cross section is less than 12 mm in diameter which is the maximum size of the inner diameter of standard trocar.
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Fig. 3 Configuration of degrees of freedom
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Fig.5 Slave robot with wrist part
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Fig.6 Angle of elbow joint J3 and its command value
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Fig.4 CAD drawing of the slave robot
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Fig. 7 Slave response to master input. (Left half) wrist, elbow
are straight. (Right half) wrist, elbow are fully bending.
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