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Introduction

A Project: holographic imaging of the retina in real-time
A Problem: aberrations created by corneadisturb holographic imaging

A Fastestimation and correction of aberrations arenecessary
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|. Digital holographicimaging
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HolographyDoppler imagesakenand processedby Léo Puydrom Institut Langevin




Impact of aberrationsfrom cornea
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Goal: aberration correction in reaime
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II. Aberration estimation



A M Astigmatism estimation by image-basedoptimization
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HolographyDoppler imagesakenand processedby Léo Puyo



I »  Aberration measurementwith digital wavefront sensor
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Principleof ShackHartmannwavefrontsensor .

A Eachaberration corresponds to ongegreeof Zernike
polynomial (one mode).

A M referencematrix of SIZ&NgypaperturesX Nmodes

A Y = MAwhereYis observationvector (Ng,paperturest I
andAisamplitudevector (N,,gesX 1)

A ThenM isreversedto find A.

Simulations

Tests on real data iprogresX



A ®  Aberration compensation with deep neural network
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N Hologram rendering with a UNet
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Results good correction
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Wy Hologram rendering with a UNet
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Timesequence)f Aberration compensation Groundtruth
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aberratlonsta[(enfrom g throughdeeplearning
real eyeswith 30
different types of Training oneaverageaberration
aberrations Reconstructionvariety of aberrationsclose to theavg

Results U-Net notsuitableasisto learnadiversityof aberrators
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