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Image Processing Technologies for Diagnosing Diseases by Analyzing Eyes
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Abstract This paper tries to analyze human visual organs which are originally assisting targets of the enti-
tled image processing technologies. At first, as a diagnostic approach similized as “diagnosing trees by
seeing forests”, we describe an image processing technologies used in diagnosis of high myopia diseases
using a head-MRI scan. As a macro analysis of stretching or deforming of eyeballs is important for diag-
nosing high myopia, MRI imaging is appropriate. Next, as a diagnostic approach similized as “diagnosing
trees by seeing trees”, we describe an image processing technologies used in diagnosis of ophthalmology
diseases using a retinal fundus camera. A micro analysis of areas around landmarks such as an optic disc
or a macular in a fundus image is important for diagnosis of glaucoma or age-related macular degeneration
diseases. Finally, as a diagnostic approach similized as “diagnosing forests by seeing trees”, we describe
image processing technologies used in diagnosis of lifestyle diseases using an ophthalmology imaging
device. By word of mouth as, “an eye is a mirror reflecting whole body”, we can apply analysis of arteries
and veins in a fundus image to diagnose circulation diseases such as hypertension or arteriosclerosis. In
oversea, smartphone-based fundus cameras are available as formally approved medical devices. If we
implement the described analysis algorithms as smartphone application software improved with deep
learning technologies, a smartphone is expected as a novel telemedicine device, disembargoed this year in

Japan.
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