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Abstract: 
Radiation therapy relies on precise CT-guided delivery to maximize tumor dose while sparing 
healthy tissue. Accurate segmentation and localization of organs at risk (OARs) are essential 
but challenged by anatomical variability. This thesis advances deep learning for OAR analysis 
via: a unified 3D localization–segmentation framework; shape-aware complementary-task 
learning for anatomically plausible multi-organ segmentation; deep reinforcement learning for 
localization; and self-supervised pretext tasks to boost robustness and generalizability. 
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