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Abstract: The remote center of motion (RCM) of existing puncture surgery robots does not bal-
ance the safety, precision and space effectiveness properly. To address this problem, this paper
proposes to develop a hybrid puncture surgery robot system combining the RCM mechanism and
the multi-degree-of-freedom serial manipulator. Firstly, an RCM actuator at the end of the robot
is designed based on the double parallelogram mechanism to ensure the precision and safety of the
remote center of motion during the puncture operation. Then, to ensure a larger working space,
a puncture surgery robot system is built by combining the serial manipulator. At the end, a com-
parative experiment about the RCM positioning precision of the new system to the ARCMC (ac-

tive remote center of motion constraint)-based system is conducted, and the result shows that the
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position errors of the new system in RCM pitch motion and roll motion are reduced by 52. 6 % and

59. 7% on average compared with those of the ARCMC-based system. Besides, the proposed hy-

brid robot system also provides much better working space than the PRCMC (passive remote cen-

ter of motion constraint)-based robot. It is concluded that the proposed hybrid puncture surgery

assisting robot system delivers better performance in puncture surgery assistance.

Keywords: remote central motion mechanism;auxiliary puncture;surgical robot; workspace
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Fig. 4 Schematic diagram of the operation of the hybrid puncture surgery robot system
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