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Image Enhanement Using librated Lens Simuléions
Yichang Shinht

t We compute PSFs using the len®AD model called lens pEsciption,
by geometnc-wave hybrid ray tracing

t We can pedict PSFstaany positions and écal distan@es

t We take the spec and meased PSFstaa single distane as input
calibrate the acurate lens pesciption for image enhanement

t We can pedict PSFstaany positions and écal distan@es

t The lens pesciption includes
- Number of glasses-

- Dispersion funton

- Radius, Xyz positions of each glass

t

@librate the lens pesciption using damped gadient desaent
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A lenses hae optical aberations [Seidel, 1856]

larBéGuerter?
iIcibsoft Researh?

JoSpherical aberration

Neel Joshi?

%Ehromatic aberration

/

R—

P3

The restoration requires lens poimn spread fundions (PSFs)

The simulation is different from the measurement

Measued PSFs

Simulated PSFsusing lers prescrption from the spec

« The lens manufacturing tolerance can cause the
actual lens prescription different from the spec

PSFsaspdially-vanant, and changnhg with focal distane.
Measuing all PSFs isxpensive
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ftIng using measuement at 279 mm,
and syrthesiz PSFsta368 mm
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%oPSIs measuement
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Pinhole arrays (light sources)
20x20holes

Oricinal taken at 279mm  Fitted at 279mm Fitted at 368mm
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Original taken at 863mim Fltted at 863mm itted at 1282mm
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Origmal taken at 572mm Fltted at 84 2mm Fltted at 711mm
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