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A Study on Lung Tumor Motion Prediction based on Deep Learning by using
Attention Mechanism for Radiation Therapy

Ryo NISHIYAMA
Supervisor: Norihiro SUGITA

In radiation therapy of lung cancer moving with respiration, tumor motion prediction is a technical challenge to
achieve an accurate dynamic tumor tracking system. For this prediction problem, deep learning (DL) model-based
methods by using recurrent neural networks (RNN) have achieved favorable performances in recent years. However,
the deep RNN-based methods are difficult to apply to clinical situations due to their long learning time. For achieving
accurate and computationally efficient prediction, this study presents a new method based on Informer model by
using an attention mechanism. The attention mechanism has powerful learning ability with fast parallel computing.
In addition, we further explicitly introduced the instantaneous phase of the target signal as a potential clue for
improving the prediction accuracy of respiratory tumor motion. Experimental results by using several clinical datasets
showed that the proposed method outperformed the original Informer model and the conventional deep RNN model
in prediction accuracy. Also, both the Informer-based methods achieved faster learning than the deep RNN model.
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