shatzakats)x) A 297 A 23, 2011 4 : pp.201~208

JH7IEH 7|8 IENSE 0|R% HY =9

VRS-based Precision Positioning
using Civilian GPS Code Measurements

HH R A4
Bae, Tae—~Suk

Abstract

With the increase in the number of smartphone users, precise 3D positional information is required by various appli-
cations. The positioning accuracy using civilian single-frequency pseudoranges is at the level of 10 m or so, but most
applications these days are asking for a sub-meter level. Therefore, instead of an absolute positioning technique, the
VRS-based differential approach is applied along with the correction of the double-differenced (DD) residual errors
using FKP (Flachen-Kormektur-Parameter). The VRS (Virtual Reference Station) is located close to the rover, and the
measurements are generated by correcting the geometrical distance to those of the master reference station. Since the
unmodeled errors are generally proportional to the length of the baselines, the correction parameters are estimated by
fitting a plane to the DD psendorange errors of the CORS network. The DD positioning accuracy using 24 hours of
C/A code measurements provides the RMS errors of 37 cm, 28 cm for latitudinal and longitudinal direction, respective-
ly, and 76 cm for height. The accuracy of the horizontal components is within +0.5 m for about 90% of total epochs,
and in particular the biases are significantly decreased to the level of 2-3 em due to the network-based error modeling.
Consequently, it is possible to consistently achieve a sub-meter level accuracy from the single-frequency pseudoranges
using the VRS and double-differenced error modeling.
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