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Experimental Implementation of Continuous GPS Data Processing
Procedure on Near Real-Time Mode for High-Precision of
Medium-Range Kinematic Positioning Applications
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Abstract This paper deals with the high precision of GPS measurement reduction and its implementation on near
real-time and kinematic mode for those applications requiring centimeter-level precision of the estimated coordinates,
even if target stations are a few hundred kilometers away from their references. We designed the system architecture,
data streaming and processing scheme. Intensive investigation was performed to determine the characteristics of the
GPS medium-range functional model, IGS infrastructure and some exemplary systems. The designed system consisted
of streaming and processing units; the former automatically collects GPS data through Ntrip and IGS ultra-rapid
products by FTP connection, whereas the latter handles the reduction of GPS observables on static and kinematic
mode to a time series of the target stations' 3D coordinates. The data streaming unit was realized by a DOS batch
file, perl script and BKG's BNC program, whereas the processing unit was implemented by definition of a process
control file of BPE. To assess the functionality and precision of the positional solutions, an experiment was carried
out against a network comprising seven GPS stations with baselines ranging from a few hundred up to a thousand
kilometers. The results confirmed that the function of the whole system properly operated as designed, with a
precision better than + lcm in each of the positional component with 95% confidence level.
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Table 1. Overseas examples of GPS continuously processing systems.

Country System Objective Engine Main Features
Short, medium, GIPSY « Integration of two independent solutions
PBO long-term crustal * Rapid in 24 hrs., Final in two weeks
. GAMIT . . .
USA deformation * Supplemental (integrated solutions in 12~24 weeks)
RT crustal deformation * 1 Hz RT solution for detection of P seismic wave
CRTN GAMIT * Integrated solution with accelerometers by Kalman filter for
& earthquake . . .
high sampling rate solutions (e.g., 100Hz)
Short, medium, * Regular solution w.r.t. ITRF2005 (Quick - every 3 hrs using 6
Japan GEONET long-term crustal BERNESE hrs., Rapid & Final - daily using 24 hrs.)
deformation * Emergency: every 1 hr. or RT processing
. * Daily: 1, 3, 30, 90 days latency
N Short dium- . .
v GeoNET ort, medium ,e m BERNESE * Removing offsets caused by abrupt crustal deformation and
Zealand crustal deformation . .
antenna change and filtering for de-nosing
Geodesy/Surveying, * Daily based automatic processing
Swiss AGNES crustal deformation, BERNESE * Daily & weekly solution, velocity vectors
meteorology * Estimation and release of ZPD for meteorological applications
. . * Baseline lengths are limited to few tens of kilometers
lialy AMAMIR Slop. monitoring GAMIT * RT & final solution with 2 weeks latency
. * Final integrated solution with 2 weeks latency
. Medium & long-term GAMIT . . : .
Taiwan CWB crustal deformation BERNESE Emergency (eanhguake). NRT solution on kinematic mode at 1
or 30 sec. sampling rate
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Table 2. Overseas examples of data processing strategy for the GPS

continuously processing systems.

Systems PBO-CWU PBO-NMT GeoNET CWB
Observable UD L3(Iono-free) DD L3(iono-free) DD L3(iono-free) DD L3(iono-free)
CA-P1 bias Applied Applied Applied Applied
? Phase center igs08 www.atx 1GS08 PAHAS COD.108 PAHAS COD.108
g Troposphere Hor. gradients zh pi?ﬁzg:}i fincar Saas;z:;)iene -
§ Tonosphere Ist order only Tono-free comb. CODE Tono-free
=]
& Solid/Pole tide IERS2000 K1 IERS2000 IERS2000
Ocean tide FES2004 FES2004 TPXO.7.1. FES2004
EOP Model TERS2000 IERS Bulletin TERS2000 TERS2000
Adjustment KF/smood Wighted LS/KF LS LS
SV clock Not estimated Estimated Estimated Estimated
? Receiver clock Est. per 5 min. Est. from PR Est. from PR Est. from PR
% Troposphere Random walk Random work 2 hours Est. per 2h -
Tonosphere Tono-free obs. Tono-free obs. Tono-free Tono-free
Ambiguity weekly only Melbourne-Webena QIF QIF
o5 22 GNSS #Etole] A2 zol= 8% AT IGS BEAEHE Aol AR B art slrh
of 543t 7144S widst Aow dddn o AgelM= %*E‘/\PJ Ael& aeste] Table3?t 2
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AIEJ(AC: Analysis Centers)9} H|o]EJAIE|(DC: Data Type Accuracy | Latency | Release S;rgi,l;g
Centers) ©|Th. ACE #HStolE 9] 714 4SSl orbit | ~5em
D22 AUAE 747 0 ALY L AALA, A Ubmennid |
(predicted IReal time|
g, did R AeF Z3se 2Yas, e it |Clock| 'S XU 05,
= ok 500 o7 z&%ﬁi T4 1GS YEAD A5 o 09, 15, |15 mines
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sl (ol;ls;rf;/ed Clock ~150ps RMS | hours
A@3)el A Agar ups} go] GPS AT H 282 0 She
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Fig. 8. Implemented continuous GPS processing system.
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