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Abstract:
Radiation treatment planning for cancer patients has emerged as a challenging application of mathematical
and computational optimization in recent years. The objective of radiation treatment planning is to design a
treatment plan that can kill cancerous cells while sparing healthy tissues. Intensity modulated proton therapy
(IMPT) is one of the most advanced radiation therapy techniques for cancer patients. However, mathematical
models and solution algorithms for optimizing various IMPT treatment variables have not been well
addressed. Unlike conventional photon based radiation therapy treatment modalities such as 3D conformal
radiation therapy (3DCRT) and intensity modulated radiation therapy (IMRT), IMPT is highly sensitive to
uncertainties and its optimization involves very large data sets. Therefore, uncertainty incorporated models
and efficient solution algorithms are two key issues in IMPT optimization. In this talk, optimization methods
for choosing IMPT treatment beam angles, selecting proton energy levels, and determining intensity profiles
will be discussed.
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