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Assessing the Real-time Positioning Accuracy of Low-cost GPS
Receiver using NTRIP-based Augmentation Service
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Abstract

This paper presents the static and kinematic positioning accuracy by the real-time GPS positioning modes of the
low-cost GPS receivers using NTRIP-based augmentation service. For this, acquires both the raw measurements data
of the field tests by LEA 6T GPS module of u-blox AG, and correction communication via NTRIP caster with
RTKLIB as an open source program for GNSS solution. With computing the positions of the check points and road
tracks by six kinds of GPS positioning modes which are Single, SBAS, DGPS, PPP, RTK, and TCP/IP_RTK,
compared these results to the reference position of the check points. The position error average and rmse of the
static test by GPS L1 RTK surveying showed N=0.002m#0.001m, E=0.004m#0.001m in horizontal plane, and
h=-0.116m+0.003m in vertical, these results are very closed to the coordinates with the geodetic receiver.
Especially, in case of the kinematic test with obstacles located on both sides of road, the computed track with
ambiguity fixing showed very similar trajectory considerably from VRS network RTK mode. And also, evaluate
and verify the performance of the TCP/IP_RTK mode developed based on TCP/IP protocol.
Keywords : L1 GPS Receiver, GNSS, NTRIP, TCP/IP_RTK
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Figure 2. EVK LEA 6T receiver and antenna

Table 1. Communication protocols, client options(caster, mount point, and RTCM versions) of streams link via

ports in surveying modes

. Client options
Surveying
Protocol Mount RTCM
modes Caster host . . Port
point ID version
Single :
SBAS DGPS SBAS MSAS(129, 137) MTSAT
GBAS DGPS NTRIP client NTRIP.ndgps.go.kr CCHN 2.3 2101
RTK NTRIP client vrs3.ngii.go.kr SB_auto 3.0 2101
selection
PPP NTRIP client products.igs-ip.net CLK16 3.1 2101
TCP/IP RTK TCP/IP client 117.16.231.122 INU : 2101
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Figure 3. LEA 6T patch antennas setup on the pole mountable ground plane for static surveying on

(b)

the building roof 3(a), a R8 GNSS receiver and a u-blox patch antenna setup on the car

roof for kinematic surveying 3(b)
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Table 2. The Coordinates of check points(CP.1, CP.2) computed by CORS relative surveying and VRS Network

RTK surveying

Elements o' e h(m) N(m) E(m)
St. 1 37-22-21.9028 126-37-59.4193 39.492 530444.396 167508.050
St. 2 37-22-22.1116 126-37-59.6186 39.495 530450.816 167512.980

Table 3. Statical analysis of real time point positioning at check points by six kinds of real time surveying modes,

(‘COEA’ = 20°)
Elememz/[eth"ds Single SBAS DGPS PPP RTK T‘fgg -
R R
PDOP 2.4 35 2.1 2.0 2.7 32
N+0oN(m) 0.831+0.961 1.001+1.467 0.188+0.704 2.080+0.134 -0.022+0.294 | -0.545+0.388
E+oE(m) 1.117+0.779 0.075+0.929 0.121+£0.576 1.748+0.304 0.100+0.268 -0.292+0.311
h+ch(m) 1.074+1.722 -2.999+4.466 | -0.144+2.247 3.423+0.390 0.031£1.042 1.201+0.838
The position error average and rmse(+0) after ambiguity fixing NN 0.002:0.001 | -0.332+0.003
solution (m) E+oE 0.004+0.001 | -0.122+0.007
h+ch -0.116+0.003 0.729+0.005
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Figure 7. Horizontal and vertical position distributions of the track on the roof by three kinds of RTK

modes and VRS mode with changing of satellite signal cut off elevation angle(COEA)
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Figure 8. Road track surveyed by LEA 6T RTK kinematic surveying mode and obstacles presentation of both sides
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