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Robust Estimation of Position and Posture
of Camera with High-speed Rotation
Using Feature Landmark Database

and Inertial Sensor®

Kodai Matsuda

Abstract

This paper describes a novel camera position and posture estimation method
using an inertial sensor and feature landmark database constructed of three-
dimensional positions of natural feature points (landmarks) and their image tem-
plates. This method is widely applicable to a number of fields such as augmented
reality and robot navigation. In such fields, it is frequently required to estimate
absolute position and posture of cameras without using any physical infrastruc-
tures such as artificial markers. A conventional method using feature landmark
database has already been satisfying these requirements. In this method, camera
position and posture are estimated by finding correspondences between feature
points in the current input image and landmarks in the database by template
matching. However, the estimation error increases if incorrect correspondences
occur due to high-speed rotation of camera. To solve this problem, in the pro-
posed method, the landmarks are first selected from the database by using angular
velocity acquired with an inertial sensor. The motion blur is then reproduced on

image templates of landmarks, and blurred templates are used for matching with

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0551113, March 9, 2007.
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those in the input images. In experiments, camera position and posture have

been successfully estimated in real environments.

Keywords:

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

inertial sensor, augmented reality
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