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The ﬁurpose of this study was to develop a system to evaluate the interplay
effects of an X-ray beam with dynamic intensity modulation on a tumor with respiratory motion. Deep
learning was used to predict the dose distribution in each segment of volumetric modulated
radiotherapy (VMAT). It also enabled dosimetric evaluation of the effect of the interplay between
the respiratory motion of the liver tumor and the dynamic beam delivery of VMAT. We also developed a
system to evaluate the interplay of the tracking errors in CyberKnife respiratory-tracking
irradiation. Furthermore, we developed new treatment techniques and evaluation methods for dynamic
changes in irradiation, such as raster-scanning intensity-modulated radiotherapy using the
CyberKnife and effective dose rate for brachytherapy. We also developed a deep neural network model
for generating dual-energy CT images.
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