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An Outdoor Wearable Augmented Reality
System Using a Hand-held GPS*

Taro Odashima

Abstract

This paper discribes an outdoor wearable augmented reality system. Aug-
mented reality is a technology which enhances a real environment with virtual
objects such as computer graphics. Using a wearable computer, outdoor aug-
mented reality can be realized. Therefore, in the sight spot, the system can be
used as a sightseeing guidance system that superimposes annotations on a real
object such as a building. In augmented reality, the registration between the real
and virtual environments is one of the most important problems. This requires the
measurement of user’s position and orientation in the real world. Usually, a global
positioning system(GPS) and a gyro sensor are used to measure the position and
orientation in outdoor environments. Since most of outdoor augmented reality
systems use differencial GPS or real-time kinematic GPS to measure user’s posi-
tion accurately, hardware configurations of such systems are complex and become
heavy. This paper proposes an outdoor wearable augmented reality system using
a hand-held GPS. The proposed system measures user’s position and orientation
using the hand-held GPS and inertial sensor. The system overlays annotation
information to real objects when a user is moving, and can superimpose virtual
objects that requires the high accuracy of registration when a user is resting.

The system corrects the error of a gyro sensor using an image-based technique.

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0151028, February 7, 2002.
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The system also resolves the occlusion problem between real and virtual objects
using a 3-D map of environment. The feasibility of the proposed system has been

successfully demonstrated with experiments.

Keywords:

wearable computer, augmented reality, hand-held GPS, inertial sensor
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