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Development of a Personalized Bio-feedback System to Stabilize
Respiration-induced Motion for Improving Predictive Beam Control of
Tumor-following Radiation Therapy
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Breathing guidance systems that can lead breathing motion to the desired
state have clinically been used for accurately irradiating tumors moving with respiratory motion.
However, the current breathing guiding systems often fail to lead the breathing motion to the
desired/predictable states, and the irradiation accuracy and efficiency are not assured well in such

cases. This study developed a new breathing guiding system by introducing an external controller
that is designed to improve the control characteristics of the breathing guidance for increasing the
predictability, or reproducibility, of the breathing motion state. According to the experimental
evaluation results, the new system can reduce the deviation of the actual breathing motion from the
desired/predictable breathing state. Thus, the system has the potential to achieve more effective
breathing guidance.
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