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Abstract 
Optical coherence tomography (OCT) has transformed the assessment of retinal and choroidal disease, yet 

important challenges remain in capturing peripheral ocular anatomy, measuring retinal function, and modeling 

disease progression. This talk presents our recent advances in posterior eye imaging across three complementary 

areas. First, ultrawide-field, ultrafast OCT enables characterization of posterior ocular morphology and vision-

threatening structural changes in highly myopic eyes. Second, prolonged, multilayer optoretinography extends 

functional assessment by resolving stimulus-evoked responses across outer retinal layers and tracking their 

temporal dynamics. Third, physiology-informed generative models produce synthetic OCT and OCT angiography 

images, providing a framework for investigating relationships between tissue structure, vascular organization, 

and disease-associated changes. Together, these approaches expand OCT from structural imaging toward 

integrated anatomical and functional assessment, while establishing tools to investigate imaging biomarkers for 

disease detection and progression monitoring. 
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