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High-Resolution Image Reconstruction
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Multi-frame Super-Resolution Reconstruction 
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Source: https://users.soe.ucsc.edu/~milanfar/software/sr-datasets.html
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Video Enhancement
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Observed Image from United 
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Astronomical Infrared Imaging
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Ground-based Astronomy
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The moon as seen by human
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pixels

What is (gray-scale) image?

8-bit/pixel
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The Moon as Seen by the Computer
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Image Model
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What is an image?
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Restoration = Minimization of a cost functional F

Variational Method for Denoising
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Variational Method for Denoising

24

Wavelet Denoising
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Wavelet Denoising
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Wavelet Denoising
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Thresholding
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Wavelet Denoising

noise are thresholded and jumps are kept
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Motion blur

Blurring
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Blurring Process
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Blurring Process
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Point-spread 
function for 
motion blur

Point-spread Function
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Out-of-focus blur

Gaussian blur
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Blur Model
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Variational Method for Deblurring

Restoration = Minimization of a cost functional F
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Variational Method for Deblurring
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Variational 
Approach

Tight-Frame 
Approach

Variational vs Tight-frame
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Blurs are Low-pass Filters
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Boundary Conditions

44

Gonzalez and Woods, 93

Periodic Boundary Conditions



23

45

Boo and Bose, IJIST 97

Dirichlet (Zero) Boundary Conditions

46

Ng, C. & Tang, SISC (2000)

Neumann Boundary Conditions
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Serra, SISC (2003)
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Anti-reflexive Boundary Conditions
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Effect of Boundary Conditions


