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Figure 11: Comparison of our result with seam carving methods (denoted by SC) using our significance map and the forward energy. SC with
forward energy does a better job of preserving the structures of the castle and bridge than SC using our map. In contrast, our warp-based
method has no discontinuity problems, and preserves the aspect ratios of the castle and bridge better than SC with forward energy.

5 Future work

In addition to the arbitrarily resizing of images, our method has
potential use in video resizing. It would be necessary to consider
continuity between adjacent frames, especially when there are sub-
stantial differences in their contents. Since our system preserves
prominent objects according to their significance and that of the
surrounding components, the aspect ratio and size of a deformed
object may vary from one frame to another due to the changes of the
homogeneous regions. Preservation of the aspect ratios and sizes of
prominent objects requires devising a temporally-coherent signifi-
cance map that considers the entire image sequence.
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Appendix

To completely eliminate the mesh self-intersection problem, we
can solve for the deformed mesh while checking the inequality
constraints eiTjegj > 0, where {i,j} € E, e;; = v; — vj
and similarly for ej;. We modify the objective function to be
L=D+3,;Nijllei, 1>, where )\;; is a weighting factor deter-
mined according to the inspection of the mesh after each iteration.
Initially we set A;; = O since all the inequality constraints are satis-
fied. During the search for the optimal solution, we detect conflicts
with the inequality constraints after each iteration. If this happens,
we increase the corresponding factor A;; to a large number (we
used 10000) to enforce the flipping edge to have zero length. This
changes the objective functional L, so we recompute the system
matrix 9L/OV' and its factorization.
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Figure 12: Comparison of our results with those of improved seam carving [Rubinstein et al. 2008] and the warping method of [Wolf et al.
2007]. The results of [Wolf et al. 2007] and our method tend to be smoother than those of seam carving. Notice the discontinuities in the
corals, people, San Francisco Heart and the house roof, which are due to the pixels being directly removed. Compared with [Wolf et al.
2007], our method can preserve the aspect ratios of prominent features better.
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