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Real-time camera tracking using co-planar feature points
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Abstract This paper proposes a method for the real-time camera tracking which detects and
employs feature points located on a planar object in 3D space. The proposed approach
operates in two stages. First, multiple feature points are detected in the 3D space, and then
only those that exist on the planar object are selected. The camera's extrinsic parameters are
then estimated using the projective geometry relationship between the feature points of the
plane and the camera's image plane. The experiments are conducted in a typical indoor
environment with regular lighting, without any special illumination setups. In contrast to
conventional approaches, the proposed method can detect new feature points on the planar
object in real-time and employ them for the camera tracking. This allows for continuous
tracking even when the reference features for the camera pose initialization are not available.
The experimental results show an average re-projection error of about 5 to 7 pixels, which is
relatively small given the image resolution, and demonstrating that camera tracking is possible
even in the absence of reference features within the image.
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Fig. 3. The camera tracking and new feature detection
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Table 1. Averages of the reprojection errors

feat.1 feat.2 | feat.3 | feat.4 | feat.5
1.534844 | 2.923790 | 3.864044 | 1.485394 | 1.912778
feat.6 | feat.7 | feat.8 | feat.9 | feat.10
7.335517 | 4.348311 | 4.121444 | 1.508944 | 1.683497
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Fig. 4. Reprojection errors of the feature points
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