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Development of medical accelerator positioning control system based on ARM

CHEN Ming-ming, CHEN Ying, CHEN Xiang-ning, GE Yun
Department of Electronic Science and Engineering, Nanjing University, Nanjing 210023, China

Abstract: Objective To study on the automation of medical accelerator positioning by developing an assist positioning control
system with host computer, slave computer and mechanical devices. Combined with optical positioning system (OPS) and
infrared positioning system, the system can achieve the automatic positioning accuracy of 0.5 mm. Methods Host
computer software was developed based on MFC, including the analysis and processing of coordinate information, and
automatic positioning control algorithm. And the slave computer was developed based on ARM microcontroller, including
RS232 serial communication circuit, servo control circuit and power supply. The control panel of accelerator bed was mainly
operated by controlling servo. Results After the experimental debugging and clinical commissioning test, the system could
accurately interact with OPS system, and achieve the automatic positioning. Additionally, the positioning accuracy met the
requirements and the positioning time was shortened. Conclusion The program is an innovative design, with sample software
operation, easy hardware installation, low cost and low power.

Key words: medical accelerator; optical positioning system; automatic positioning; ARM microcontrollers; servo control
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Note: OPS: Optical positioning system
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Note: PWM: Pulse-width modulation
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