Regularization Methods for Multi-frame Super-resolution

Motivation

Applicable when optics outperforms image sensor

Reconstruct super-resolution (SR) images using
low resolution, aliased frames

blur & shift down sample noise

Reconstruction

Related Work

Total variation (TV) reqularized optimization using
steepest descent algorithm [1]

Spatially weighted TV approach using majorization-
minimization algorithm [2]

Generalized non-local means (NLM) for image fusion
followed by TV deblurring [3]
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New Technique

* |terative solution using ADMM with TV/NLM prior |
 Hyperparameter tuning using grid search with a
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p 0.0005 | 0.001 | 0.002

0.05 | 39.81 | 40.7 | 40.83

0.1 | 4042 [[41.07' 40.97 T

02 | 406 | 41.01 | 4091 | Left: NLM hyperparameter tuning. T _

05 4027 | 40.65 | 40.69 for (a)_blcublc (b) aniso-TV (c) |§o- V(d)NLM. Right:
changing frame number and noise level (iso-TV).




