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A User Localization System
Using Invisible Markers and Infrared Camera

for Wearable Augmented Reality®

Yusuke Nakazato

Abstract

A wearable augmented reality (AR) system has received a great deal of atten-
tion as a new method for displaying location-based information in the real world.
In wearable AR, it is required to measure position and orientation of a user pre-
cisely for merging the real and virtual worlds. This dissertation proposes a user
localization system for wearable AR in indoor environments.

To realize a localization system in a real scene, it is necessary to easily construct
an environment for localization without producing undesirable visual effects. In
the proposed system, wallpapers containing printed invisible markers which con-
sist of translucent retro-reflectors are pasted on ceilings or walls. To construct the
environment for localization, this system contains a tool which calibrates align-
ment of the markers from captured images of markers with a high-resolution still
camera. A lot of markers are set up closely by the proposed system; therefore, the
user’s position and orientation are estimated exactly by recognizing the markers
using an infrared camera with infrared LEDs.

In this dissertation, Chapter 1 gives a perspective of the study on localization
methods for wearable augmented reality. Chapter 2 describes a process of con-

structing an environment for localization using invisible markers. In Chapter 3, a

*Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0561024, March 24, 2008.
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method to estimate user’s position and orientation is described. Finally, Chapter

4 summarizes the present study.

Keywords:

invisible marker, infrared camera, localization, augmented reality, wearable com-

puter
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Marker Wallpaper CGalibration Tool — Load marker—wallpaper definition files.
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