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Model in Ground-Based Astronomy
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[C. & Jin, Iterative Toeplitz Solvers, SIAM 2007]
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Unknown Point Spread Functions
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[C., Nagy, & Plemmons, SINUM 93]
National 
Geography (1995)

[T. Chan & Wong IEEE TIP 98]
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Point-spread Function Reconstruction

[Goodman 96, Bardsley SIMAX, 08] 
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The Problem
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Frozen Flow Hypothesis
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[Jefferies & Hart, 10]
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A 352-by-288 video 
from a video recorder

Video Enhancement

20 to 30  frames/second



7

13

Reference frame

t

displacement

Improving 
resolution 

of  LR 
reference 

frame

Video Enhancement

Bilinear interpolation 
from 1 frame

Tight-frame method 
using 21 frames

141414

A 352-by-288 video 
from a video recorder

Video Enhancement

[C., Shen, & Xia, ACHA 08] 
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Relation between HR and LR Gradients
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Tikhonov l2-l2 Model
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l1-l2 Model
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Combined Model for the Phase

[C., Yuan, & Zhang, Science China, 13] 
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Multi-layered Atmosphere
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Multi-layered Phase
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Multi-layered Astronomical Imaging System
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Model for Multi-layered System
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Experiment  Setup
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Reconstructing the PSF
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Relative Error in Point Spread Function
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How good is the Deblurring?
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PSNR Results for 1-Layer Case
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PSNR Results for 3-Layer Case
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Moving Phase: 3-Layer Case
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Moving Phase: 3-Layer Case
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Atmospheric Tomography
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Concluding Remarks and Future Work
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