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Synthesis of high precision lung tumor motion predictor for dynamic tumor
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We have developed a future position predictor of a lung tumor that exhibits
respiratory induced tumor motion in this project study. High precision prediction of lung tumor
motion is inevitable in the implementation of dynamic tumor tracking radiotherapy. While other
researchers tend to use deep learning network structure for the tumor position prediction problem,
we tend to go with physics that governs nearly periodic motion of the tumor. We specifically
attempted to formulate two different tumor position predictors: one is based on the repetitive
control theory that is designed to track periodic reference signal, and the other is the use of
Bouc-Wen phenomenological hysteresis models on the framework of the particle filter. We showed that
clinically satisfactory tumor position prediction can be generated for several cases.
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