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Localization of Walking or Running User

with Wearable 3D Position Sensor*

Kazuki Yamanaka

Abstract

This paper discribes a new method of measuring user’s position for location-
based services in wide indoor environments. Conventional localization methods
usually employ a hybrid approach in which user’s position is estimated by com-
bining positioning infrastructures and a pedometer. Since the installation cost
of infrastructures increases when the area expands, the measurement of user’s
relative position with high accuracy is required. Although a number of methods
using a pedmeter have been developed to improve the estimation accuracy, these
methods generally can handle only usual walking behavior of a user. This paper
proposes a new localization method for both walking and running users by using
a wearable electromagnetic tracker and an inertial sensor. The proposed local-
ization method estimates a moving distance in the priod when both legs do not
ground by estimating a velocity of waist when user’s leg grounds. Experiments
have been carried out using a prototype system to evaluate the accuracy of user

localization with the proposed method.

Keywords:

Localization, Wearable computer, Electromagnetic sensor, Inertial sensor

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0551129, March 9, 2007.
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