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Camera Position and Posture Estimation Using

Feature Landmark Database*

Motoko Oe

Abstract

Camera position and posture estimation from image sequences can be applied
in the fields of augmented reality and robot navigation. In these fields, to ob-
tain absolute position and posture of the camera, sensor-based and vision-based
methods have been investigated. Sensor-based methods generally use GPS and
gyroscope, and they have two problems. First, it is difficult to synchronize the
camera and sensors. Second, environments where the system can be used are
limited according to selection of sensors. On the other hand, vision-based meth-
ods using input images from the camera can be classified into two approaches:
One is based on using markers and natural features and the other is based on
using 3-D model of the target object in the image. The former methods have to
allocate many artificial markers otherwise the estimation error will accumulate.
The latter methods require a 3-D model of the target object that is modeled
in advance. Therefore, it is difficult to use these methods in large and natural
environments. In this research, we propose a new camera position and posture
estimation method which does not require sensors and artificial markers by de-
tecting natural feature points from image sequences taken beforehand and using
them as landmarks. In this method, first, we semi-automatically reconstruct a
partial 3-D model of natural feature points detected from omnidirectional im-

age sequences, and use each feature point template and its 3-D position as a

*Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0351023, March 10, 2005.
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landmark to create a landmark database. Secondly, camera position and posture
are estimated in a sequential process by searching these landmarks from input
images. In experiments, landmark databases have been created from omnidi-
rectional image sequences captured by an omnidirectional multi-camera system,
and camera position and posture have been successfully estimated in indoor and

outdoor environments.

Keywords:

camera position and posture estimation, natural features, landmark database,

augmented reality
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