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Abstract This study is to analyze the accuracy of position determination in cadastral surveying using VRS
GNSS(GPS/GLONASS), and is to suggest a possibility to improvement of accuracy in decision making of
cadastral surveying result based on this result. As a result of this study, the position accurate of this study,
which decides position combining with GPS/GLONASS satellite data is about 3cm more accurate than using
only GPS satellite data. Therefore, if GNSS integrated receiving method is to be applied on cadastration, it can
be expected to improve to estimate the position accuracy.
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[Fig. 1] Principle of VRS[6,7]
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[Fig. 2] Orbits of GPS(left) and GLONASS(right)

[Table 1] Comparison of the GPS with the GLONASS[2]

GNSS GPS GLONASS
Nominal n}mber of 2 2
satellites
Orbit planes 6 3
Inclination of orbit 550 64.8°
planes
Orbital radius 20,180km 19,130km
Revolution period 11h 58m 00s 11h 15m 40s
Reference system WGS-84 PZ-90
Time reference UTC(NO) UTC(Russia)
Orbit length 120bits 152bits
period 2m 30s 12m 30s
Signal se.paratlon CDMA FDMA
technique
Carrier L1 1575.42MHz | 1602.0-1614.94MHz
L1/L2 L2 66/77 L1 7/9 L1
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[Fig. 4] GPS receiver and specifications[12]
[Table 2] Localization coordinate
Point BESSEL(Local coord.) ‘WGS-84(Global coord.)
X (m) Y (m) North East horizontal error
BO 2 350,223.78 230,258.74 36° 39 09 78948 127° 20 ' 21 " .1394 0.009
BO 7 348,514.90 227,679.76 36° 38 " 14 77396 127° 18 37 7 .0860 0.014
BO 51 346,775.14 229,171.21 36° 37 18 7 .1421 127° 19 " 36 ” .8855 0.012
DO 2935 347,305.27 228,901.41 36° 37 35" .3689 127° 19 " 26 7 .0985 0.001
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[Table 3] Coordinate difference of TS and GPS (unit : m)

. T/S VRS(GPS) Comparison Connecting

Point

X Y X Y AX AY error
2957 346998.02 229023.36 346998.0585 229023.3938 -0.0385 -0.0340 +0.051
2958 347046.38 229066.21 347046.3638 229066.2393 0.0162 -0.0290 +0.033
3010 347008.97 229128.82 347008.9597 229128.7994 0.0103 0.0206 +0.023
3012 346981.71 229161.45 346981.6938 229161.4195 0.0162 0.0305 +0.035
3014 346923.13 22921791 346923.1516 229217.9471 -0.0216 -0.0370 +0.043
3015 346893.78 229240.58 346893.7960 229240.6146 -0.0160 -0.0350 +0.038
3017 346817.80 229267.70 346817.7730 229267.6862 0.0270 0.0138 +0.030
3018 346775.14 229171.21 346775.1328 229171.2432 0.0072 -0.0330 +0.034
3020 346849.49 229175.92 346849.5150 229175.9429 -0.0250 -0.0230 +0.034
3021 346891.94 229186.19 346891.9247 229186.2145 0.0153 -0.0240 +0.029
3022 346941.58 229132.31 346941.5505 229132.3279 0.0295 -0.0180 +0.035
3023 346921.13 229105.68 346921.1519 229105.6717 -0.0219 0.0083 +0.023
RMSE +0.023 +0.028 +0.036
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[Fig. 6] Coordinate difference graph of TS and GPS
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[Table 4] Coordinate difference of TS and GPS/GLONASS (unit : m)

Point T/S VRS(GPS/GLONASS) Comparison Connecting
X Y X Y AX AY error
2957 346998.02 229023.36 346998.028 229023.354 -0.008 0.006 +0.010
2958 347046.38 229066.21 347046.378 229066.208 0.002 0.002 +0.003
3010 347008.97 229128.82 347008.973 229128.824 -0.003 -0.004 +0.005
3012 346981.71 229161.45 346981.709 229161.449 0.001 0.001 +0.001
3014 346923.13 229217.91 346923.133 229217.923 -0.003 -0.013 +0.013
3015 346893.78 229240.58 346893.795 229240.595 -0.015 -0.015 +0.021
3017 346817.80 229267.70 346817.807 229267.709 -0.007 -0.009 +0.011
3018 346775.14 229171.21 346775.142 229171.210 -0.002 0 +0.002
3020 346849.49 229175.92 346849.477 229175.920 0.014 0 +0.014
3021 346891.94 229186.19 346891.950 229186.199 -0.010 -0.009 +0.013
3022 346941.58 229132.31 346941.562 229132.314 0.018 -0.004 +0.018
3023 346921.13 229105.68 346921.127 229105.668 0.003 0.012 +0.012
RMSE +0.01 +0.012 +0.012
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