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Abstract:

Recent addition of spectral domain optical coherence tomography (OCT) to the

routinely available options of ophthalmologic retinal imaging has facilitated truly

three-dimensional analysis of retinal properties. Consequently, several

manufacturers now offer devices that scan the retina in 1-2 seconds and provide

exquisite detail of retinal morphology. Typically, 3-D retinal OCT image

(200x200x1000 voxels) covers area of about 6x6mm at in-plane resolution of 3um M O n d ay
and vertical resolution of 2um and is usually focused on the macula or the optic 2
nerve head.

We have developed a suite of OCT analysis methods for multi-layer retinal

segmentation of macula and optic nerve head, optic nerve head cup and rim .

detection, vessel segmentation in OCT-projection and 3-D OCT images, and for Ap”l 13, 2009
mutual OCT-OCT and OCT-fundus photography image registration. This set of

methods is built around our method for multi-surface multi-object graph based

image segmentation that guarantees solution optimality and is directly applicable to

n-D problems. The functionality and performance of the methods will be

demonstrated on OCT images from patients suffering from frequent retinal diseases

like diabetic retinopathy and glaucoma. We will show that our quantitative results 5275 MSC
from disease subjects — when compared to the normal subjects and visual field

testing — show that different diseases affect specific retinal layers rather than the

total retinal thickness and suggest a relationship between retinal layer morphology

visual function.
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