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Terminal tracer equipment based on active light source array for surgical robot

FENG Yupeng"?, ZHANG Jie?, YANG Xinghai'*
1. School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China; 2. Department
of Bone Oncology, Shanghai Changzheng Hospital, Naval Medical University, Shanghai 200003, China

Abstract: A non-bracket terminal tracer equipment with multi-angle active light source array is developed to reduce the
effects of view obstruction on robot navigation. The multiple-angle light source array is established using a large prism and a
small prism, and then the positions of the mechanical arm and the tool center point are calculated via the cooperation of
binocular cameras. A simple model built with COMSOL software is used to verify the signal coverage of the tracer
equipment. The experiments conducted for signal coverage and static positioning demonstrate its effectiveness and stability,
suggesting that the tracer equipment can meet the task requirements of the surgical robot.
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Figure 1 Tracer ball vision diagrams
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Figure 2 Exploded view of mechanical structure

B3 RiR=%5%

Figure 3 Three—dimensional light source distribution
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Figure 4 Two-dimensional light source distribution
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Figure 5 Circuit block diagram of the tracer equipment
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Figure 6 Light source ray trajectory
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Figure 7 Schematic diagram of binocular cameras
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Figure 8 Coordinate transformation
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Figure 9 Signal angles at different positions before and after improvement
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Figure 10 Stability experiment results
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