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Camera Position and Posture Estimation
for a Still Image Based on a Voting Approach

Using a Feature Landmark Database*

Tomoka Nakagawa

Abstract

Recently, a human navigation service for cellular phones has been started by
several cellular phone providers. In this service, the position of a user is mea-
sured by GPS, and the user’s position and guiding information are shown on a
2-D map displayed in the cellular phone. However, it is not easy for every user
to match a 2-D map with a real complicated environment. To realize intuitive
guiding, a novel technique called Augmented Reality (AR) has been proposed and
investigated. In video see-through AR, guiding information for the user is drawn
as virtual objects on an image which captures a real environment. To overlay
virtual objects at geometrically correct positions on real images, absolute posi-
tion and posture information of the camera are required. However, it is difficult
to determine absolute positions and postures accurately on commercial mobile
devices, because existing complex sensors used in conventional research cannot
be employed as standard equipments due to weight, size and power consumption
problems. Additionally, video image processing is not available on cellular phones
due to their limited computational resources. In this research, I propose a novel
method for estimating camera position and posture from a still image which is

acquired by a camera embedded in a commercial mobile device based on a feature

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0451083, March 10, 2006.
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landmark database for a large environment. The proposed method is composed
of offline and online stages. In the offline stage, the feature landmark database
is constructed by omni-directional 3-D reconstruction of a target scene. In the
online stage, camera position and posture of a mobile device are estimated using
the feature landmark database. In this stage, first, candidates of corresponding
points of feature landmarks are searched in an input image. Second, camera po-
sitions from which the candidate points are visible are roughly computed by a
voting approach. Finally, camera position and posture are determined by using
pairs of landmarks and feature points voted for in roughly computed camera posi-
tions. The validity of the proposed method has been shown through experiments

in both outdoor and indoor environments.

Keywords:

camera position and posture estimation, still image, natural features, landmark

database, augmented reality
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