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Robust Image Processing for Quantitative Ophthalmology

Abstract. We propose practical solutions to longstanding problems in acquiring and
analyzing ophthalmic images in a clinical setting. These include introduction of a sparse
representation based technique to significantly enhance the image quality and acquisition
speed of ophthalmic imaging systems, while compressing the size of captured data. On
another front, we introduce graph-theory and deep-learning based image analysis tools to
quantitatively measure novel biomarkers of the onset and progression of ophthalmic and
neurological diseases such as age-related macular degeneration, diabetic retinopathy,
retinopathy of prematurity, ALS, and Alzheimer’s Disease.
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