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GPU based high-speed and high-precision visual tracking
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This paper presents a method of implementing the ESM visual tracker pro-
posed by Malis et al. to realize fast and accurate visual tracking. The ESM
tracker is effective especially for the images in which feature points are difficult
to obtain, since it uses entire image pixels of the target image region. It is
originally designed so as to enable fast tracking, and our GPU implementation
enables yet faster tracking; we focus on the parts of the algorithm that can
be processed in a parallel fashion, and implement it by appropriately using
the memory system of a GPU based on its properties and performing parallel
computation. We also show comparison between the GPU and a CPU imple-
mentations of the ESM algorithm in terms of computation time and tracking
performance.
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Fig.1 Projection model between two images of a plane.
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Fig.3 Image division considering arbitrary
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Fig.2 Tracking image of a plane
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Table 1 Comparison of calculation time.
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Fig.4 Tracking images that were prepared
beforehand.
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Fig.5 Results of real-time tracking when used Fig.6 Image tracking considering arbitrary
with a high-speed camera. illumination changes.
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