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Computer-aided puncture navigation system based on optical positioning

WANG Jian1, LI Wen-hao2, GE Yun2

1. Department of Medical Engineering, Changshu Second People's Hospital, Changshu 215500, China; 2. School of Electronic Science

and Engineering, Nanjing University, Nanjing 210046, China

A computer- aided puncture navigation system based on optical positioning is designed. The system

mainly consists of hardware and software modules, achieving DICOM data reading, focus marking, puncture path planning,

puncture path evaluating, three- dimensional (3D) displaying, real- time monitoring and so on. The real- time

location of infrared passive marker spheres on the patient and puncture needle were obtained by the infrared tracking

equipment of the system. And the location information was transferred to the software system to calculate the relative

position between the puncture needle and the focus, and to render the relative position in 3D model in real-time, providing

real-time and visual puncture guidance for doctors. The puncture accuracy of system reaches 2 mm;

the standard deviation is about 0.3 mm. The system improves the puncture accuracy, shortens the time for puncture, and

realizes the real-time monitoring of puncture, leading to a more convenient, quicker and more accurate puncture.
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Mean value (mm)

1.52
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Standard deviation (mm)
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