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Abstract: Imaging is a critical component in the detection, characterization and 
treatment of cancer. The rich information content of advanced imaging methods, 
combined with the growing capacity to collect multiple types of images from various 
sources and time points during therapy creates an exciting opportunity for image-
based guidance and assessment of interventions for radiation oncology, surgery, and 
interventional radiology. However, several obstacles prevent the full exploitation of this 
paradigm including understanding and validating the imaging signals to enable high 
precision treatment intents tailored for a patient’s tumor and normal tissue profiles, 
resolving the natural deformations in anatomy between imaging events or between 
imaging and intervention events, and engaging these advanced imaging techniques to 
assess the patient’s response to treatment. Recent advances in artificial intelligence, 
specifically in deep learning, has accelerated methods to address these challenges. 
This presentation will illustrate recent advances in image guided cancer therapy that 
leverage deep learning for segmentation, registration, and outcomes prediction.
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