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Abstract: The virtual surgery simulation training system of pedicle screw placement has the problems of high
computational difficulty low visual and tactile refresh rate and poor operability which leads to poor effect of
surgical training. In order to solve this problem a virtual surgery simulation system of pedicle screw placement
based on Graphic Processing Unit ( GPU) acceleration is built in this paper. Firstly the hybrid data model is used
to reconstruct the spine. Secondly collision detection force feedback calculation and voxel elimination are used to
build the virtual simulation system. Finally the parallel processing framework of GPU is applied to the system
simulation to improve the real4ime performance of the system. The results of comparative experiments show that: In
the conventional virtual simulation system the visual refresh rate is about 10 Hz and the tactile refresh rate is

about 50 Hz. In this paper GPU acceleration technology is used the visual refresh rate is basically stable at 80
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Hz which is increased by 70% and the tactile refresh rate is about 600 Hz which greatly improves the
performance In other words GPU accelerated virtual surgery system can greatly shorten the computing time of
tactile and visual threads improve the refresh rate and then improve the operability of the system.
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Fig. 1 Simulation frame diagram of pedicle screw
placement operation
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Fig. 2 Elevation map drawn on surfaces with

different isosurface
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Fig. 3 Rear view of surface drawing under

different isosurface
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Fig. 4 Schematic diagram of voxel elimination process
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