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SR geodesicaidie Groups in Image Analysis

Crossing structures are Restoration of corrupted contours
disentangled based on model of human vision

Applications in medical
Image analysis




Analysiof Imagesof the Retina

Diabetic retinopathy--- one of the main causes of blindness.
Epidemic forms: 10% people in China suffer from DR.
Patients are found earkh> treatment is well possible.
Early warning--- leakage and malformation of blood vessels.
The retina--- excellent view on the microvasculature of the brain.
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Qb-Riemannian problenon SE(2)
with given externatost

(with E.J Bekkers, RDuits and GSanguinet)



Datadriven SubRiemannian Geodesics in SE(
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PDEbased Approach

1. HJBequation forwavefrontpropagation
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Forn=1,2,..., and r € [ne, (n+ 1)¢] :

Weisr (g,1) = 1= CHg) /(€2 (0.1 + AW (0. 1)P2),

< Wy 1(g,ne) = W) (g,ne), for g # e,
Wy 1(e,ne) =0,
Initialization (n = 0): WE(g,0) = 6M(g)

2. Distance map d(e, g) = lim lim W<, (g, (n+ 1)e)
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3. Minimizers by backward integration tife Hamiltoniansystem




Numerical Verification for C=1

Converging tdexactGeodesic
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Qib-Riemanniarproblemon SO(3) witlcuspless
spherical projectiortonstraint

(with R. Duits, Y.ISachkov antl Beschastnyi



Sub-Riemannian Geodesics on SO(3)

Aim: datadriven SR geodesics
on SO(3¥or detection and
analysis of vessel tree In
spherical images of retina, to
reduce distortion.
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Spherical extension of
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retinal sphere



