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Retinal Image Analysis System
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The human eye is a sensory organ for vision. It is well de-
signed to collect the significant information about the environ-
ment around. The retina is the light sensitive tissue that lies in
the posterior segment of the eye. It collects light focused from the
lens, converts light signal into neural signal and then sends these
signals to optic nerve. The optic nerve carries the signal to the
brain; it helps to process the image. The color fundus retinal pho-
tography records interior surface of the eye that includes retina,
retinal vasculature, Optic Disc (OD), macula and posterior pole. It
helps to interpret retinal landmarks and is used for the screening
of patients suffering from sight-threatening retinal diseases. The
fact from World Health Organization (WHO) divulges that almost
285million people are estimated to be visually impaired, among
them 39 million people are blind and 246 million people have low
vision. Approximately, 12.3%, 8.7% and 4.8% of visual impairment
are caused by eye diseases like Glaucoma, Age-Related Macular
Degeneration (ARMD) and Diabetic Retinopathy (DR). Glaucoma
is a degenerative eye disease, in which the optic nerve is gradually
damaged due to Intra-Ocular Pressure (IOP) and causes changes
in retinal landmarks like OD and Optic Cup (OC), leading to vision
loss and eventually blindness. ARMD is an acquired degeneration
of retina, in which the non-neovascular (drusen and retinal pig-
ment epithelium) and neovascular abnormalities may be present

that lead to impairment of central vision.

Diabetes or Diabetes mellitus is a disease which occurs when
the pancreas does not secrete enough insulin or the body is un-
able to utilize it properly. The disease slowly affects the circulatory

system of the human body and retina. As diabetes intensifies, the

vision of a patient may start to deteriorate and lead to DR. DR is
an adverse change in retinal Blood Vessels (BVs) leading to vision
loss without any symptoms. Diabetic Macula Edema (DME) is the
advanced symptom of DR, and leads to irreversible vision loss. The
swelling happens in the macula region due to leakage of fluid from
BVs within the macula that appears as the presence of Exudates
(EXs) in macula region. Early diagnosis and treatment of retinal
diseases are essential to prevent vision loss, and it would signifi-

cantly reduce the workload for the ophthalmologist.
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