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Target position prediction system by machine learning corresponding to various
irregular breathing patterns
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The purpose of this research is to develop a machine-learning system that

analyzes the movement of the abdominal wall and predicts the target position for radiotherapy of the
tumor such as a liver tumor. Deep Neural Network (DNN) was used to predict the relationship between

abdominal wall movement and target position in various respiratory patterns. This allows the target

position to be predicted even with irregular breathing. A newly developed dynamic motion phantom
was used to evaluate our system. The phantom reproduces respiratory movement by increasing or
decreasing the volume of air cells that simulates the lungs by means of air-compression drive. It is
a completely new phantom that simulates the morphology of each organ. Furthermore, detailed
analysis was performed to confirm the reproducibility of movements. In addition, several papers have
been published on the outline of organs by machine learning of the chest and other radiation
therapy related to respiration movements.
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