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Abstract

Network RTK positioning, one of GNSS positioning systems, is currently very popular due to its easy operation and
low cost. However, the network RTK positioning unquestioningly accepts observation result acquired with an
ambiguity fixed-solution regardless of different field conditions and situations, and then it is applied to the practice.
This paper, therefore, has investigated the effects of field conditions obtained network RTK survey data for the area
with obstacles on the variation of positioning accuracy. Being explained in detail, after conducting survey by
GPS-only positioning and combined GPS/GLONASS observations giving changes to the distance from obstacles and
elevation angles, and then accuracy results of each positioning method were compared each other. As a result, while
GPS-only point positioning method showed more stable results than combined GPS/GLONASS method in the areas
with no obstacles, combined method gave better result than GPS-only for the areas with presence of obstacles.
Based on the results of this experiment, when the further study is conducted with a variety of different field
conditions affecting the survey accuracy, it can be expected that the accuracy of network RTK survey method would
become to more popular.
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Figure 2. Network-RTK Survey

Table 1. GNSS Specification used for experiment

GRX1
Channel 72
GPS L1/L2
Received | 1 oNAss L1/L2
signal
SBAS WAAS,EGNOS, MSAS
o Kinematic H: 10mm+1ppm
PAO?SL‘Eg;g RTK H: 10mm-+1ppm
DGPS <0.5m
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Figure 3. Overview of research area
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Figure 4, Check points position and surveying courses
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Figure 5, Check points on the cross section

Table 2. Distances from obstacles and elevation angles

CP frozlsct)?)rzzcle Elevation angles
A 58m 38°
B 28m 58°
C 16m 70°
D 14m 78°
E 7.5m 80°
F 3m 87°
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Figure 6. Comparison of positioning accuracy in surveying course no.l

(unit : cm)
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Figure 7. Comparison of positioning accuracy in surveying course no.2
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Table 3. Positioning accuracy with GPS-only in course no.l

Averaged Residuals (TS-GPS) (m) (TS_(I?}\)/ISS)E (m) PDOP No. of satellites
N(X) E(Y) N(X) E(Y) GPS GPS
A -0.02 0.023 0.002 0.002 1.7 7
B 0.018 0.002 0.019 0.006 2.1 6
C 0.044 0.066 0.045 0.067 2.0 6
D -0.027 -0.144 0.043 0.146 2.8 5
E -0.88 4.766 1.348 6.467 3.6 5
F -2.494 7.369 2.496 7.378 3.7 4
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Table 4. Positioning accuracy with GPS/GLONASS in course no.l

Average Residual RMSE .
(TS<( (g}+ Gy (m) (TS-(G+G)) () PDOP No. of satellites
N(X) E(Y) N(X) E(Y) G+G G+G
A -0.016 0.026 0.016 0.008 1.8 11
B 0.036 0.023 0.037 0.024 2.0 10
C 0.022 0.023 0.022 0.027 22 10
D 0.054 0.023 0.056 0.027 1.9 9
E 0.073 -0.004 0.075 0.031 2.8 8
F 0.061 0.002 0.061 0.013 2.7 8
Table 5. Positioning accuracy with GPS-only in course no.2
Averaged Residual (TS-GPS) (m) (TS-EII\’/ISS)E (m) PDOP No. of satellites
N(X) E(Y) N(X) E(Y) GPS GPS
2-A -0.015 -0.023 0.001 0.002 1.9 7
2-B 0.010 0.009 0.009 0.011 2.0 6
2-C 0.023 0.056 0.024 0.057 2.3 6
2-D 0.035 -0.211 0.040 0.221 2.7 5
2-E 0.780 6.536 1.569 6.635 3.5 5
2-F 5.164 -8.364 6.104 8.401 3.8 4
Table 6. Positioning accuracy with GPS/GLONASS in course no.2
Averaged Residual RMSE .
(TS- (gG+ G) (m) (TS{G+G)) (m) PDOP No. of satellites
N(X) E(Y) N(X) E(Y) G+G G+G
2-A 0.011 0.020 0.010 0.007 2.0 11
2-B 0.022 0.030 0.023 0.030 2.1 10
2-C 0.016 0.023 0.018 0.024 2.3 9
2-D -0.045 0.030 0.046 0.035 2.0 9
2-E 0.066 0.007 0.069 0.009 2.6 8
2-F 0.077 0.010 0.080 0.011 2.9 7
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Figure 8. GPS vs. GPS/GLONASS positioning

errors(residuals) in course no.2 (unit: m)
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Figure 10. GPS vs. GPS/GLONASS positioning errors
(RMSE) in course no.l (unit: m)
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