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Introduction
How to display a large picture in a very small screen?

There currently exist two approaches tackling this problem. The first one consists in manually
reframing the picture. Although this approach is error free, it is unconceivable in most cases. The
second approach dramatically shrinks the picture by down sampling it. This approach is simple but
often yields unworkable pictures (objects of the scene could be unrecognizable).
In this contribution, we propose a new algorithm based on a visual attention model. A subset of the
picture is selected and cropped based on a derived attention map.

I. Global scheme of the model
The proposed attention-based cropping algorithm mainly consists of:
Coverage computation: is there a region that pops out ?
When the coverage is important, it is reasonably to think that there is not any
specific areas attracting the gaze. On the other hand, there is likely a visually
important area (peak of salience).
Saliency-based cropping: what are the visually important areas [1]?
Winner-Take-All algorithm selecting of the first K most salient locations.
The selection stops when the saliency sum reaches 60% of the global amount
of salience. A bounding box is then determined.
Anisotropic extension: how to stretch the bounding box to give a specific
aspect ratio?
To reach the given aspect ratio, the bounding box is modified depending on
the saliency distribution. For example, the saliency is mainly located on the
left of the bounding box, the position of the left side of the box is modified.

II. Results
Qualitative assessment

Quantitative assessment
16 observers were asked to give their preferences (if it exists) between two methods (25 pictures have been used):
-Conventional approach: it consists in the down sampling of the original picture;
-Proposed approach, detailed above.
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Proposed approach versus conventional approach. (*) indicates
that the proposed approach is significantly better than the
conventional (p<0.05, paired t-test).

- Whatever the screen’s size, the proposed
approach outperforms the conventional one;
- As expected, the screen’s size plays an
important role. The best results are
obtained for the smallest sizes.

III.Conclusion and references
“Small Screen, Big Business” [2]
In this study, we propose a new attention-based cropping algorithm. Compared to the traditional approach, the results
stemming from the proposed model are quite good. In order to improve these results, there are several tracks of
improvement. The most important one is to integrate higher-level information in the modeling of visual attention.
Beside, the extension to the temporal dimension is scheduled. We are currently designing a preliminary version which
deals with video clips. Initial results are promising.
[1] O. Le Meur, P. Le Callet, D. Barba, D. Thoreau, “A coherent computational approach to model bottom-up visual attention”, IEEE PAMI,
Vol. 28, NO. 5, May 2006.
[2] DVB-Scene, “Small screen, Big business”, Edition n°19, September 2006.
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