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Acronyms

LBS : Location Based Service

GPS : Global Positioning System
UWB : Ultra Wide Band

WLAN : Wireless Local Area Network
PDR : pedestrian dead—-reckoning
IMU : Inertial measurement unit
TOA : Time of Arrival

LOS : Line of sight

ZARU : Zero angular rate update
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ABSTRACT

Implementation of pedestrian dead-reckoning system using

Inertial Measurement Unit

Jeong—Hoon Lee
Advisor : Prof. Jae—Young Pyun, Ph.D.
Department of Information and Communication Engineering

Graduate School of Chosun University

Nowadays, there are a variety of studies for providing indoor positioning service
to pedestrian. global positioning system (GPS) is the best positioning system, but
it is not good in indoor environment because attenuation of the GPS signal is
severely occurred in indoor environment. For indoor positioning system, many
researchers are studying a position estimation methods such as UWB (Ultra Wide
Band), WLAN (Wireless Local Area Network), and etc.

The pedestrian dead-reckoning (PDR) system using inertial measurement unit
(IMU) does not require additional external devices. The position of pedestrian is
estimated by analyzing the signal pattern by itself. In general, PDR system shows
different performances according to the position of sensors attached to the body.
In this paper, PDR system using the 2 synchronized IMUs (waist-mounted IMU and
foot-mounted IMU) is proposed. Both step detection and step length estimation is
performed by using gyroscope sensor in foot—-mounted IMU. On the other hand,
heading estimation is operated in the waist-mounted IMU. Also, to reduce drift
error from integration of gyroscope, static state detection process is implemented.
In this paper, the performances of the waist-mounted POR and foot-mounted PDR

systems are compared and evaluated with positioning accuracy of the pedestrian.

_Vi_
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