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Abstract

The purpose of this study is to develop a surgical robotic arm
drilling navigation system for neurosurgery that provides a complete
bone drilling processes. The physician can not only do the path planning
In man-machine interface before surgery, but also control the robotic
arm to drill by the path with navigation. Besides, our system can help
physician automatically drill the bone and show the progress rate of drill
on the monitor. The system combines three parts, including: (1) Surgical
robotic arm navigation: It combines the accuracy of robotic and surgical
navigation. (2) 3D medical imaging surgical planning software: It can
identify the lesion location and plan the surgical path on the 3D image.
(3) Automatic bone drilling control. It will stop drilling when the bone
soon to be drilled through.

We designed three experiments to verify the feasibility of our
method and the accuracy of the function in this study. The experiments
were instructed by physician, including: (1) Robotic arm navigation
accuracy experiment: The average errors of positions from the 3D
medical image to the robotic arm by navigate is 0.50+0.06mm. (2)
Danger area automatic path planning experiment. The correlation
between the path to avoid the danger area by manual and automatic is
0.975. The average errors of distance between path and danger area is
0.279£0.401mm. The automatic path planning is more quick and easy.
(3) Automatic bone drilling experiment: We used pig scapula to do

animal experiment, and drilled different parts a total of 95 times. The



average remaining thickness of bone is 0.24mmz=0.21mm (All of 70.5%).
The average length of bone be drilled through is 0.25mm=0.19mm (All
of 29.5%). The experimental results demonstrated the feasibility of the
method and function is statistically significant. In summary, we expect
to provide more secure and reliable quality of surgical drilling, in order

to help patients get well soon and return to everyday life earlier.

Keywords — Robot; Surgical Navigation; Surgical Route Planning;

Bone Dirilling.
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