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User Localization
Using Wearable Electromagnetic Tracker

and Orientation Sensor*

Akihiro Hamaguchi

Abstract

Many localization methods have been investigated to realize location-based services
in wide indoor environments. The localization methods usually employ a hybrid ap-
proach in which user’s position is estimated by using infrastructures and a pedometer.
However, the installation cost of infrastructures increases when the area expands, and
the error of the pedometer is frequently caused by failure in walking locomotion detec-
tion and the dierence between ideal and estimated step lengths. If the step length is
estimated accurately, the density and installation cost of infrastructures can be reduced.

This paper proposes a new localization method that improves the estimation accu-
racy of step length. The proposed method measures user’s orientation and geometrical
relationship between user’s heel and waist with an orientation sensor and an electro-
magnetic tracker that are attached to user’s body. When both feet come into contact
with the ground, user’s position is updated by adding the estimated step length which
means the relationship between user’s each heel and the position estimated in the pre-
vious step. The proposed localization method has been experimented using a prototype
system to evaluate the accuracy of the proposed localization method.

Keywords:

Localization, Electromagnetic tracker, Orientation sensor, Wearable computer

*Master's Thesis, Department of Information Systems, Graduate School of Information Science,
Nara Institute of Science and Technology, NAIST-IS-MT0451094, March 10, 2006.
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Mobile AssistantV

(a) Mobile Assistant V (Xybernaut Corp.) [10] (b) THERMITE (Quantum3D, Inc.) [11]
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Linux-based PDA
« Intel StrongArm 1110

*320x240 TFT-LCD
«16MB RAM
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(a) S625X(Polar Electro Inc.) [29] (b) Triax Elite HRM/SDM(Nike Inc.) [30]
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