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Geometric Registration Based on Feature Landmark Database

Constructed by Omnidirectional Range Sensor for AR Sightseeing
Takafumi TAKETOMI', Tomokazu SATOT, and Naokazu YOKOYAT

1 Graduate School of Information Science, Nara Institute of Science and Technology
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Abstract In the field of augmented reality, extrinsic camera parameter estimation is required to achieve geometric
registration between real and virtual worlds. To estimate extrinsic camera parameters, many kinds of pre-knowledge
of the target environments have been used. A feature landmark-based camera parameter estimation method is one
of effective methods in outdoor augmented reality. In this method, a feature landmark database was constructed
automatically using a structure-from-motion technique in a target environment. However, the accuracy of estimated
camera parameter is not sufficient for some applications which need overlay CG objects at the position close to the
user’s viewpoint. This is due to the difficulty in compensation of visual pattern change of landmarks only from
the sparse 3-D information obtained by structure-from-motion. In this report, visual patterns of landmarks are
compensated for by using dense omnidirectional range data to find corresponding landmarks existing close to the
user. By using these landmarks, more accurate geometric registration is achieved.

Key words augmented reality, feature landmark database, extrinsic camera parameter estimation, omnidirec-

tional laser range sensor
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