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Abstract Using robotic surgery system in the transpedicular screw path drilling would be helpful for
alleviating the burden of surgeons and guarantee the correctness, stability and safety of operations. Focusing
on transpedicular fixation operation, the robotic spinal surgical system RSSS-II was designed and developed.
Firstly, a 6 degree of freedoms in-serial surgery robotic arm and a bone drilling device with force sampling
were designed to meet the requirements of spinal surgeries, such as the operational safety, the range of the
operation area, the positioning of patient and installation space issues. Secondly, for the precise control of robot in
positioning and path drilling process, some key technologies were studied and then the image navigation system

was built. Finally, the safety, accuracy and feasibility of developed robotic spinal surgery system RSSS-II were
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demonstrated through series of experiments.The experimental results show that the accuracy of the system can

satisfy the clinical requirement.

Keywords spinal surgical; surgical robot; image navigation; motion control; image registration
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Fig. 1 Process of transpedicular fixation surgery
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Fig. 2 Geometric model of the surgical robot
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Fig.3 Intraoperative positioning of the robot and patient
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Fig.4 Bone drilling device with thrust force feedback
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Fig. 5 Results of 3D reconstruction with different samples
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Fig. 6 Schematic diagram of image registration
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Fig.7 Coordinate system of navigational positioning
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Fig.9 Planned paths in positioning experiments

B 10 (a) £ (b) 73 5l 4y 5 A7 407 B R 2 12 S T
WEMEIR . goik BRI E R, P E IR
4 1.0 mm, HRACEREN 1.3 mm; P
WEN1.1°, BARMEREN 3 « (LA
FALH Spine-Assist FHE TR FHI RS,
Togawa 45 KA ¥ 56 THE 5 LIS ET R 224k
WROCTT SIRET RN IS i gevt T 32 3
LZH 4 WRERET A AT DL WEFEEs REW] 36 I
M A 32 UK SE LR ZEAE 1.5 mm B,

SR

FIREIR 25 20

GIRAFIA |

k HL

(a) AL B iRFE

(b) fEzE
B 10 FEERWETEWER

Fig. 10 Results of positioning experiments
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