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Abstract:

A new method for 3D modeling is proposed, which generates a content-based 3D
mosaic (CB3M) representation for long video sequences of 3D, dynamic urban scenes
captured by a camera on a mobile platform. In the first phase, a set of parallel-
perspective (pushbroom) mosaics with varying viewing directions is generated to
capture both the 3D and dynamic aspects of the scene under the camera coverage. In
the second phase, a unified patch-based stereo matching algorithm is applied to extract
parametric representations of the color, structure and motion of the dynamic and/or 3D
objects in urban scenes, where a lot of planar surfaces exist. Multiple pairs of stereo
mosaics are used for facilitating reliable stereo matching, occlusion handling, accurate
3D reconstruction and robust moving target detection. The outcome of this phase is a
CB3M representation, which is a highly compressed visual representation for a dynamic
3D scene, and has object contents of both 3D and motion information. In the third
phase, a multi-layer based scene understanding algorithm is proposed, resulting in a
planar surface model for higher-level object representations. Experimental results are
given for both simulated and several different real video sequences of large-scale 3D
scenes to show the accuracy and effectiveness of the representation. We also show the
patch-based stereo matching algorithm and the CB3M representation can be
generalized to 3D modeling with perspective views using either a single camera or a
stereovision head on a ground mobile platform or a pedestrian. Applications of the
proposed method include airborne or ground video surveillance, 3D urban scene
modeling, traffic survey, transportation planning and the visual aid of navigation and
perceptual of blind people.
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