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3-D Reconstruction
from a Monocular Image Sequence

by Tracking Markers and Natural Features*

Tomokazu Sato

Abstract

Three-dimensional (3-D) reconstruction from an image sequence has been widely
used for object recognition, robot navigation, mixed reality, and so on. However,
there are some problems concerning calculation cost and the precision in the 3-D
reconstruction from a long sequence of images that may contain features come
in and out. In this paper, we propose a new 3-D reconstruction method from
a monocular image sequence, which uses a number of markers whose positions
in real world, color and shape are known, as well as natural features. In this
method, the camera parameters and 3-D positions of natural features are esti-
mated efficiently in every frame by tracking these markers and natural features
automatically. Furthermore, we employ a robust estimation approach for tracking
natural features to prevent mistracking. Finally, the accumulation of estimation
errors is minimized by optimization over the whole input. To show the feasibility
of the proposed method, we demonstrate experimental results of 3-D reconstruc-

tion from real image sequences of both indoor and outdoor scenes.

Keywords:

3-D reconstruction, monocular image sequence, perspective camera model, marker

tracking, natural feature tracking
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