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3-D Modeling of an Outdoor Scene

from Monocular Image Sequences by Multi-baseline Stereo
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Abstract — Three-dimensional (3-D) models of outdoor scenes are widely used for ob-
ject recognition, navigation, mixed reality, and so on. Because such models are often
made manually with high costs, automatic 3-D reconstruction has been investigated. In
related work, a dense 3-D model is generated by using a stereo method. However, such
approaches cannot use several hundreds images together for dense depth estimation be-
cause it is difficult to accurately calibrate a large number of cameras. In this paper, we
propose a dense 3-D reconstruction method that first estimates extrinsic camera parame-
ters of a hand-held video camera, and then reconstructs a dense 3-D model of a scene. In
the first process, extrinsic camera parameters are estimated by tracking a small number
of predefined markers of known 3-D positions and natural features automatically. Then,
several hundreds dense depth maps obtained by multi-baseline stereo are combined to-
gether in a voxel space in order to construct a 3-D model with textures. Experiments
have shown that we can acquire a dense 3-D model of the outdoor scene accurately by
using several hundreds input images captured by a hand-held video camera.
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