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Accuracy Improvement of Camera Tracking
for AR by Pattern Matching of 2D Fiducial Marker

Yuko UEMATSU' and Hideo SAITO!

1 Graduate School of Science and Technology, Keio University
E-mail: {{yu-ko,saito}@ozawa.ics keio.ac.jp

Abstract This paper presents a method for improving accuracy of marker-based tracking using a 2D
marker for Augmented Reality. We focus on that camera tracking becomes unstable when the image
plane of the camera is almost parallel to a marker plane. Especially, tracking of Z axis which is per-
pendicular to the marker plane (X-Y) becomes unstable. For improving tracking accuracy in this case,
we search rotation parameters that are the fittest to projected pattern based on the particle filter. Our
method introduces a grayscale pattern instead of a binary pattern of ARToolkit and uses the marker’s
edge and pattern matching of the inside pattern. Feature points are detected from the model pattern and
are projected onto the input image. By matching the regions around the projected points and detected
feature points, our method reduces computation cost. This method can reduce jitters between frames,
which is a big problem in AR. In the experiment, we demonstrate that our method can improve the
tracking accuracy of the 3D coordinate system compared with just using ARToolkit.

Key words Augmented Reality, camera tracking, 2D rect markers, particle filter
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