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. Contextualization

Single-image vs. Multi-image SR
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1. Contextualization
What is Super-Resolution (SR)?
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2. Non-additive imprecise SR method

Choice of the Impulse Response and imprecision
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2. Non-additive imprecise SR method

Convex set of « acceptable » reconstructed images

New NHW
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2. Non-additive imprecise SR method

Illustration

ith the

~interval-based
algorithm of
' Graba et al.
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3. Regularized selection (RS)
Why?
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3. Regularized selection

How to regularize such an algorithm?
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3. Regularized selection

Our proposition

he Chambolle and
(2010) algorithm.
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3. Regularized selection

An iterative process - illustration
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3. Regularized selection

Quantitative results on simulated data
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data-content » independent method
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3. Regularized selection




3. Regularized selection

A « data-content » independent method
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tion smoothing uniform regions
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3. Regularized selection

A « data-content » independent method

ent : - smooth uniform regions
- preserve edges and details
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3. Regularized selection

A « data-content » independent method
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4. Conclusion
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ABSTRACT

In this paper, we present a new regularization paradigm for
inverse based regularized image reconstruction techniques.
These methods usually attempt to minimize a cost function
expressed as the sum of a data-fitting term and a regulariza-
tion term. The trade-off between both terms is determined
by a weighting parameter that has to be set by the user since
this trade-off is data dependent. In the approach we present
here, we first concentrate on finding a set of eligible candi-
dates for the data fitting term minimization and then select
the most appropriate candidate according to the regularization
criterion. The main advantage of this method is that it does
not require any weighting parameter, and guarantees that no
over-regularization can occur. We illustrate this method with
a super-resolution reconstruction technique to show its effi-
ciency compared to other competitive methods. Comparisons
are carried out with simulated and real data.

Index Terms— Regularization, inverse problems, interval
based methods, imprecise modeling, super-resolution.

1. INTRODUCTION
In the traditional approach, inverse based re

struction techniques consist in minimizing a
form:

Those two terms have to b
used to control the regu
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a post-regularization (i.e. a smoothing of the ol
rather than minimizing a regularized criterio:
ods have in common that setting their regu
(B or iteration number) is difficult
dent. 7

In this paper, we propose an
problem of balancing data-
we call “regularized selectif
convex set of images that
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1. Contextualization

3 main operations
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1. Contextualization

Optimization approach
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3. Regularized selection

A new paradigm for inverse based regularized techniques
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