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User Localization
Using Invisible Visual Markers

and an Infrared Camera®

Yusuke Nakazato

Abstract

This paper describes a new localization method in indoor environments. Since
computers have made remarkable progress in resent years, a wearable computer
can be realized. In applications of wearable computers like a wearable augmented
reality (AR) system, the exact position and orientation of a user are required for
location-based information presentation. One of the methods estimates the user’s
position and orientation by recognizing the visual markers which are pasted up on
the ceilings or walls. However, the method has problems concerning undesirable
visual effects. In order to avoid the problems, this paper proposes a new local-
ization method which is based on using an infrared camera and invisible visual
markers consisting of translucent retro-reflectors. In the proposed method, to
stably extract the regions of the markers from the captured images, the camera
captures the reflection of infrared LEDs that are flashed on and off continuously.
This paper describes the quantitative evaluation in computer simulation to decide
the alignment of markers in real environments. This study then carries out the
localization experiments using a prototype system in real environments in which
the markers are installed based on the marker alignment decided based on the

simulation.

*Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0351088, March 10, 2005.
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