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Abstract

This paper presents an online partial 3D modeling methodology that uses a mobile augmented reality system and aerial
photographs, and a tracking methodology that compares the 3D model with a video image. Instead of relying on models
which are created in advance, the system generates a 3D model for a real building on the fly by combining frontal and
aerial views. A user's initial pose is estimated using an aerial photograph, which is retrieved from a database according to
the user’s GPS coordinates, and an inertial sensor which measures pitch. We detect edges of the rooftop based on Graph
cut, and find edges and a comner of the bottom by minimizing the proposed cost function. To track the user's position
and orientation in real-time, feature-based tracking is carried out based on salient points on the edges and the sides of a
building the user is keeping in view. We implemented camera pose estimators using both a least squares estimator and an
unscented Kalman filter (UKF). We evaluated the speed and accuracy of both approaches, and we demonstrated the
usefulness of our computations as important building blocks for an Anywhere Augmentation scenario.
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