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Fig. 1. Seam carving.

As portable devices spread, electronic visual displays with various display aspect ratios (DARs) are available. When
an image is delivered to such a device whose DAR does not fit the original image, the adjustment of the image is needed.
In a typical case, scaling with additional black-colored backgrounds is often used in delivering movies to TVs. Although
this simple resizing does not distort original images, for portable devices with small displays there are shortcomings that
the images become so small.

Seam carving is one of content-aware image resizing algorithms. This algorithm can weed out the pixels of
backgrounds from original images without making alteration to objects in the images as shown in Fig. 1, and it can be
used as a general operator for various applications. An above mentioned example, display fitting, is one of such an
application. However, the computational complexity becomes the bottleneck of the implementation of the algorithm. For
example, even when shortening the width of an image by a hundred columns, the real-time processing on a CPU is
infeasible.

To overcome the above difficulty, we present a hardware-oriented seam carving algorithm. This algorithm gives a
dedicated processor for each pixel in a row/column of an image, and the parallel computation for the pixels can be done.
The performance of the algorithm is evaluated on an FPGA board, and it turns out that the algorithm can achieve two
thousands of performance as much as that for the original one.
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