Journal of Institute of Control, Robotics and Systems (2010) 16(12):1176-1181
DOI:10.5302/J.1ICR0S.2010.16.12.1176  ISSN:1976-5622
= (== oF 2| =x EHH o =
=4 &332 e /X 4% 7|He MsH|w

A Performance Comparison of Positioning Methods Considering
Measurement Noise

=13
=

b Al*
— -1, B9

ol

A&

(Chansik Park' and Jaegeol Yim?)
'Chungbuk National University
“Dongguk University

Abstract: This paper proposes three positioning algorithms using TOA measurements: 1) The well-known linearization method
using Taylor series, 2) a modified Savarese method considering measurement noise, which does not need linearization, and 3) a
modified Bancroft method where TOA measurements instead of pseudorange measurements are considered. Furthermore, through an
error analysis, for Savarese method, divergence of altitude is anticipated if the transmitters are located at the same height. To prevent
height divergence, the Savarese method is modified again for receivers which assumed moving on the even plane. Error analysis also
shows the relationship between Bancroft and Savarese method. From the analysis it is expected that the performance of Savarese
method is worse than Bancroft method because of error amplification during difference operation. Experiments using real TOA
measurement from the time difference of ultra sound and RF validate the proposed methods and show that analysis is correct.
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