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Abstract. Intensity modulated radiation therapy is one of the widely used methods for 
cancer treatment worldwide. The beam angle selection, fluence map optimization, and 
leaf sequencing are the three decision-making problems in IMRT. In this work, we 
investigate the direct angle and aperture optimization, which addresses the mentioned 
problems in an integrated framework. According to the conflict in the acceptable level for 
dose receiving between the tumor and the healthy organs, this problem is inherently 
multiobjective. We use a multiobjective mixed-integer nonlinear programming model for 
the problem where the penalty of under and over dose from the prescribed dose for each 
patient organ is considered as an objective function. Due to the number of objectives and 
dimensions of the problem, first, we develop three classic many-objective metaheuristic 
algorithms, NSGA-III, MaOPSO, and NSDE-R, as the solution approaches. To find more 
acceptable solutions, we develop a new version of many-objective metaheuristic 
algorithms, which adjust the reference points based on the decision-maker's preferences 
and the obtained results during the procedure, so-called variable reference point many-
objective metaheuristic algorithms. The new approach is implemented for the IMRT 
treatment problem by integrating a set of non-linear clinical criteria, called dose-volume 
criteria, as the decision-maker preferences to find more acceptable clinical solutions. We 
evaluate the performance of the many-objective algorithms using 10 liver cases from the 
TROTS data set. The results are compared using several computational and clinical 
criteria. Based on the results, the improved algorithms can successfully consider the 
preferences without imposing a high computational cost. 
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