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Fang GUO Title : Beam selection optimization for non-coplanar intensity-modulated radiation therapy Keywords : IMRT, deep learning, simulated annealing, dose prediction Abstract : Over the decades, one of the popular methods in cancer treatment is Intensity Modulated Radiotherapy (IMRT). The goal of IMRT is to conform the radiation dose to the target and to avoid or reduce exposure to healthy tissue to limit the side effects of treatment. Non-coplanar IMRT selects the beam direction in 2-dimensional angle space. Despite the development of using IMRT in cancer treatment, determining the trajectory and the optimal set of beam orientations is still challenging due to the large beam angle sampling space. Common methods limit the search space for the optimal beam orientations due to the large size and the combinatorial nature of the problem leading to local solutions, while the possibility of collision detection and trajectory is also limited.

In this thesis we propose a novel optimization method based on simulated annealing and learning for non-coplanar IMRT. The simulated annealing is first employed to find the optimal set of beam orientations, and a pretrained neural network is called to predict the dose distribution in potential beam orientations during simulated annealing optimization. This thesis also presents the comparison of the proposed method and conventional noncoplanar IMRT using clinical data obtained from the hospital. In conclusion, the results of this work can be adapted for use at other treatment centers with equipment from different manufacturers. In the future, we aim to perform an evaluation study using methods and algorithms on equipment in order to compare the generated treatment plans to the methods used in the clinic.
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