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Accurate and Robust 2D Visual Tracking
based on a Model of Image Sampling Process

EISUKE ITO, TAKAYUKI OKATANI
and KorcHiro DecucHi'!

It is one of the central issues in computer vision to track a planar object mov-
ing in space relatively to the camera in an accurate and stable fashion. Many
studies have been conducted that point out several factors deteriorating track-
ing accuracy and stability and propose solutions to them. In this paper, we first
point out that various forms of degradation in nominal image resolution, which
typically occur in a situation where the planar object has a significantly oblique
pose with respect to the viewing direction or in a situation where it moves to
a distant location from the camera, can impair tracking performance. We then
propose to model such degradation in image resolution by a convolution of the
template with an anisotropic Gaussian function whose shape is determined by
the current pose of the target plane. Incorporating this imaging model to ESM
developed by Malis et al., we demonstrate through several experiments that
it can perform more accurate and robust tracking of a planar object than the
conventional method.
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