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R

esearch on automatic resizing of media is becoming ever more important with the

proliferation of display units, such as television, notebooks, PDAs and cell phones, which
all come in different aspect ratios and resolutions. In this paper, we introduce a content
aware technique (see figure 1) which considers the interior contents while resizing the
videos. Specifically, we represent an image/frame with a grid mesh and then warp the mesh
based on the saliency measure. Unlike the previous methods [1, 2, 3], which strove to
preserve the prominent objects untouched, our method [3][4] allows them to be scaled uniformly, enabling the
distortion propagation in multiple directions. In addition to the resizing of static images, we extend our resizing
technique to videos [4]. The most important issue on this extension is the temporal coherence since the interior
contents keep changing when the video is played. Due to the camera and object motions, simply preserving
consistent resizing of temporally adjacent pixels cannot achieve temporal coherence and thus, resulting in
flickering or waving artifacts. To solve this problem, we detect the camera motion based on the SIFT features and
then decompose the scene into foreground and background regions. Obviously, the background motions depend on
the camera while the foreground motions are arbitrary. We introduce different constraints to preserve their
temporal coherences due to their different natures. All the criteria are formulated into energy terms and we solve
for the resized videos by minimizing the objective function. Experimental results show our method outperforms
previous methods for a variety of images (see figure 2). More results and our paper can be found in http://graphics.
csie.ncku.edu.tw/VideoResizing/

Figure 1: Overview of our automatic content-aware video resizing framework. We align the original frames of a
video clip to a common coordinate system by estimating interframe camera motion, so that corresponding
components have roughly the same spatial coordinates. We achieve spatially and temporally coherent resizing of
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the aligned frames by preserving the relative positions of corresponding components within a grid-based
optimization framework. The final resized video is reconstructed by transforming every video frame back to the
original coordinate system.

Figure 2: From left to right columns: the original frame images, resizing results with homogeneous resizing, [1], [2],
the na¨ıve extension of [3], and our method. Clearly, only our method can well preserve the visually prominent
features while successfully retaining temporal coherence. Due to the motion-oblivious temporal coherence
constraints, the previous content-aware resizing methods often cause inconsistent alteration of corresponding
features across frames, e.g., the white bunny in the first example, the arch in the second example and the woman’s
body in the third example.
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