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Introduction ƒ Classical approach to disease diagnosis ƒ Invasive Eg: Blood sampling sampling. ƒ Non-Invasive Eg: Ultra-Sound, Laser. ƒ Ophthalmology ƒ Diseases that can be diagnosed using Retina ƒ Diabetes Mellitus ƒ Hypertension ƒ Cataract ƒ Certain types of Cancers ƒ Symptoms ƒ Automation
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Motivation ƒ Unsatisfactory Medical Attention ƒ Geographical Barriers ƒ Economic Barriers ƒ Biological Barriers ƒ Unavailability of Experts
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A Look at Human Eye Typical Eye
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A Look at Human Eye A Typical Retinal Image
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A Look at Human Eye The Abnormal Eye
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Our Approach Patie nt Came ra Image Processing Subsystem
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Our Approach ƒ



Image Processing Subsystem ƒ Conversion C i off Image I Format F ƒ Extraction of Cotton Wool Spots ƒ Extraction i off Hemorrhages h ƒ Extraction of Veins ƒ Bottom Hat Transform ƒ Eroding



ƒ Extraction of Cholesterol Deposits ƒ Cataract Detection
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Extraction of Cotton Wool Spots and Hemorrha ges ƒ CWS occur as a dull white patch in the retina ƒ Hemorrhages occur as a red patch in the retina due to the leakage of blood in the retina ƒ CWS indicate the possibility of serious organ failure from diabetes. ƒ Hemorrhages indicate the hypertension and stress levels ƒ Color Slicing Technique



11



Extraction of Cotton Wool Spots and Hemorrha ges R



B



G



12



Extraction of Cotton Wool Spots and Hemorrha ges ⎧ 0 if ⎪ Si = ⎨ ⎪ ri ⎩



[



r j - a j > W / 2 ]⎫ ⎪ j = 1, 2 ,3 ⎬ ⎪ otherwise ⎭ i = 1, 2 ,3



⎧ ⎪0 if Si = ⎨ ⎪⎩ ri



⎡ 3 ( rj - aj ) ^2 > R o ^2 ⎤ ⎫ ⎢⎣ ∑ ⎥⎦ ⎪⎬ j =1 ⎪⎭ otherwise i = 1, 2,3 13



Vein Extraction ƒ Focal Arteriolar Narrowing, Arterio-Venious, Nicking, Micro aneurysms are few of the early pathological changes in a patient of Diabetes Mellitus. ƒ Bottom Hat Transform. ƒ Gradient operation does not yield good results. ƒ All other features including macula and iris are highlighted



ƒ Eroding. ƒ The boundary β (A) an image A can also be determined by first eroding A by a structuring element B and then performing the set difference between A and its erosion.



β (Α) = A − (AΘB)
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Overview of Mathematical Morphology 1/3 ƒ Dilation ƒ With A and B as sets in Z2 , then Dilation of A by B



) A⊕B = {z | [(B) z I A ≠ φ ] )



ƒ Where (B) is the reflection of B about its origin shifted by z ƒ On other words, dilation of A by B is, the set of all displacements, z, s ) uch that (B) and A overlap by at least one element. ƒ Or



) A ⊕ B = {z | [( B ) z I A] ⊆ A
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Overview of Mathematical Morphology 2/3 ƒ



Erosion ƒ With A and B as sets in Z2 , then Dilation of A by yB



) A - B = {z | [(B) z ⊆ A]



)



Where (B) is the reflection of B about its origin shifted by z ƒ On other words, erosion of A by B is, the set of all points, z, such tha t B, translated by z is contained in A. ƒ Dilation in effect, expands an image where as erosion shrinks it. ƒ Though they are complementary to each other, the effect of one can not be restored by the other operation
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Overview of Mathematical Morphology 3/3 ƒ



Morphological Opening and Closing of an Image



A o B = ( A − B) ⊕ B A • B = ( A ⊕ B) − B ƒ



Morphological Gradient



g = ( A ⊕ B) − ( A − B)
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Results
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Results
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Results
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Conclusion ƒ Today’s fast changing world demands for automated and fairly accurate diagnosis processes. ƒ Systematic Image Processing techniques can aid early identification of diseases.
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Future Work ƒ Detect cardiac diseases and cataracts at an early stage. ƒ Stratify risks in given patient or appropriate population through analysis of its database. ƒ Aid the medical experts in targeting the problem zones to provide appropriate treatment treatment. ƒ E.g.: Narrowed retinal arteries are associated with long term risks of hypertension.



ƒ Provide multi-database networking and telemedicine provision.
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