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The GNSS Accuracy Analysis according to Data Processing S/W
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Dept. of Civil & Environmental Engineering, Induk University
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Abstract The accuracy of GNSS depends on several factors from the equipment used in data processing because
GNSS positioning can be used differently depending on the accuracy required. In the case of the control point
surveying requiring high accuracy, GNSS surveying is performed using the relative positioning method, and the
observation time and data processing s/w are used differently depending on the class of the control points. On the
other hand, the accuracy of academic software depends on the skill of the user, so it may be better to use commercial
software in the case of a short baseline. In this study, the results of GNSS survey data were compared using scientific
software and commercial software. The results showed that the horizontal position showed a difference of less than
2 cm and the height showed a difference of less than 5 cm. These differences were found to be in the error ranges
specified in the unified control point survey regulations. Based on the above results, the commercial s/w can be used

for GNSS data processing at the midterm baseline rather than the long baseline.
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Table 1. GNSS Observation (2016.4.18)

Station Ob? ervation Data format Method
time(hr)
BKR1 8 rinex Static
DIR2 8 rinex Static
HDR4 8 rinex Static
HWI16 8 rinex Static
SBR1 8 rinex Static
SMH4 8 rinex Static
SMH6 8 rinex Static
SMR1 8 rinex Static
SPBM 8 rinex Static
SPH1 8 rinex Static
WDM1 8 rinex Static
WPRI1 8 rinex Static
WSY2 8 rinex Static
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Fig. 1. Observation stations (2016.4.18)



el et

B =iA Al9d A6Z, 2018

Table 2. GNSS Observation (2016.4.19)

Fig. 2. Observation stations (2016.4.19)

Table 3. GNSS Observation (2016.4.20)

Station Ohsewatlon Data format Method
time(hr)
ARJ8 8 rinex Static
ARRI 8 rinex Static
CRR1 8 rinex Static
DRDI1 8 rinex Static
GSR4 8 rinex Static
HDR4 8 rinex Static
HHP2 8 rinex Static
JCR1 8 rinex Static
NDR6 8 rinex Static
NSRI 8 rinex Static
SHP1 8 rinex Static
SHR2 8 rinex Static
SPBM 8 rinex Static
WDH9 8 rinex Static
WPR1 8 rinex Static
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Fig. 3. Observation stations (2016.4.19)
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i Bernese data processing results(4.18
Station Ob‘servatlon Data format Method Table 4. P g ( )
time(hr) St N Ellipsoid
ADR4 8 rinex Static tation East(m) North(m) Height(m)
BJP2 8 rinex Static BKRI 144557.4335 215725.4043 31.5057
CRRI 8 rinex Static DIR2 136270.0535 | 218442.8894 29.5759
DAR4 8 rinex Static
- . HDR4 139615.8445 202943.9803 27.4918
DRO04 8 rinex Static
MR < - Sttic HWI16 139854.7617 216170.4223 27.1916
HIEL P rinex Static SBRI 118939.7084 206354.7694 26.5183
HIR3 3 inex Static SMH4 126394.1707 212714.9887 26.5575
MDSD 3 rinex Static SMH6 120338.5034 197231.741 28.9022
MHS| 3 rinex Static SMRI1 129110.8909 197546.9019 27.0189
MRH3 8 rinex Static SPBM 136372.8408 198263.5913 29.5056
NDR6 8 rinex Static SPHI 116732.7806 | 203043.647 26.1487
SHPI 8 rinex Static WDMI | 1355524205 | 219949.6329 25.8184
TDO04 8 rinex Static
WPRI 143494.194 209689.1993 27.9974
. WSY2 136723.5272 221633.2005 26.11
HZel QoA IAHHLE FEAHAHEDNA +F5)
i Qv R 482 FURE TA #HE5E T
skt
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Table 5. LGO data processing results(4.18)

Table 7. Bernese data processing results(4.19)

Station East(m) North(m) I-];:::g)hst(();s) Station East(m) North(m) I-];:::g)hst(();:)
BKR1 144557.4335 215725.4043 31.5057 ARJ8 151813.1574 194919.8988 28.3228
DIJR2 136270.0535 218442.8894 29.5759 ARRI1 151441.655 198970.9173 27.3296
HDR4 139615.8445 202943.9803 27.4918 CRRI1 179464.8314 203088.1661 27.8094
HWI16 139854.7617 216170.4223 27.1916 DRDI1 167146.8156 199837.7254 27.1681
SBR1 118939.7084 206354.7694 26.5183 GSR4 149885.7867 206219.6063 27.8432
SMH4 126394.1707 212714.9887 26.5575 HDR4 139615.8331 202943.9734 27.5153
SMH6 120338.5034 197231.741 28.9022 HHP2 170415.5107 190057.5335 28.3185
SMR1 129110.8909 197546.9019 27.0189 JCR1 176026.3573 194381.5835 27.8543
SPBM 136372.8408 198263.5913 29.5056 NDR6 177306.4587 208509.2009 28.7754
SPHI 116732.7806 203043.647 26.1487 NSR1 163447.6844 191546.3091 27.0915
WDM1 135552.4205 219949.6329 25.8184 SHP1 185036.1256 190827.0468 29.9362
WPR1 143494.194 209689.1993 27.9974 SHR2 156730.2405 189342.2770 26.446
WSY2 136723.5272 221633.2005 26.11 SPBM 136372.8400 198263.5887 29.5211
‘WDH9 177858.1172 191251.4638 27.9862
WPR1 143494.1947 209689.1927 28.0209
Table 6. Difference Bernese-LGO (4.18)
. Ellipsoid
Station East(m) North(m) Heig];t(m) Table 8. LGO data processing results(4.19)
BKR1 0.003 -0.003 -0.033 X Ellipsoid
DIR2 20005 20,008 0.013 Station East(m) North(m) Heig[;n(m)
HDR4 0.007 0.004 -0.012 ARJ8 151813.1638 194919.9102 28.3437
HW16 0.002 -0.005 0.021 ARRI 151441.6587 198970.9189 27.3419
SBR1 -0.005 0.008 -0.026 CRR1 179464.8348 203088.1785 27.7659
SMH4 -0.002 -0.004 -0.009 DRDI1 167146.8174 199837.7312 27.1844
SMH6 -0.006 0.010 -0.042 GSR4 149885.7918 206219.6122 27.8394
SMR1 -0.003 0.005 -0.047 HDR4 139615.8372 202943.9764 27.5035
SPBM -0.001 0.004 -0.053 HHP2 170415.5168 190057.5407 28.3029
SPH1 0.003 0.008 -0.040 JCR1 176026.3616 194381.5929 27.8307
WDMI1 0.000 -0.009 0.017 NDR6 177306.4724 208509.2149 28.7325
WPR1 0.001 0.003 -0.035 NSR1 163447.6792 191546.3121 27.1242
WSY2 0.007 -0.008 -0.021 SHP1 185036.1326 190827.0590 29.9431
SHR2 156730.2393 189342.2798 26.4866
SPBM 136372.8422 198263.5876 29.5591
0030 - ‘WDH9 177858.1208 191251.4678 27.9890
0020 4 WPR1 143494.1933 209689.1965 28.0327
0010
0.000 T T 1 )
0010 4TS Q?glb&g P “\,gﬁ\‘i ; 3 ol Z“;h Table 9. Difference Bernese-LGO (4.19) _
000 —(————F——1—F—F———* Height Station East(m) North(m) l-l;:elighst(()ﬁ)
000 ARJ8 -0.006 0,011 -0.021
0040 1 ARRI -0.004 -0.002 -0.012
0050 7 CRR1 -0.003 -0.012 0.044
-0.060 DRDI -0.002 -0.006 -0.016
. . GSR4 -0.005 -0.006 0.004
Fig. 4. N, E, H Difference (Bernese-LGO (4.18)) HDRa 0,008 0,003 0.0
HHP2 -0.006 -0.007 0.016
Table 6.7} Fig. 6& U2 oJgt zaxje] Aule} JCRI -0.004 -0.009 0.024
NDR6 -0.014 -0.014 0.043
LGOOﬂ ’IOH Z]—E‘ZJE]% ﬂ}’] ‘]—o]% L}-E}]‘/—}‘ Zﬂ\_Q_ NSR1 0.005 -0.003 -0.033
E A& glojA BE 2AE0] |¢m n]yo g oF SHP1 -0.007 -0.012 -0.007
if& AoE AQAT, ol Aol YOINE demE E —gpi oo oo oo
sl= =H-o] 44 BAEAL} Table 77 82 4.19¢ WDH9 -0.004 -0.004 -0.003
f":x—]E] 75#}-% L]—E]—LHI’_ 9;)\‘:}' WPR1 0.001 -0.004 -0.012
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0.050 Table 12. Difference Bernese-LGO (4.20)
0.040 5 H
0030 Station East(m) North(m) Ii}g)hst(():r(li)
o020 ADR4 -0.002 -0.005 0.054
o010 BEEE East BJP2 0.004 -0.001 0.007
el FEREELEY L T CRRI 0.003 0.003 0031
allh BALLERIRLE LE K EX DAR4 -0.002 -0.001 0.037
oom DRO4 0.001 -0.005 0.037
ooms GMR2 0.000 0.001 0.053
o050 HIHI -0.002 0.003 0.033
HIR3 0.010 -0.002 -0.008
Fig. 5. N, E, H Difference (Bernese-LGO (4.19)) MDSD 0.005 -0.002 0.001
MHS1 0.010 -0.003 -0.007
. - ) MRH3 -0.003 -0.004 0.035
Table. 99} Fig. 59 4% 4.19¢ that vy~ NDR6 0,000 0000 0032
LGO9 A3} zpo]E vl AO R N, E Aol glo]A SHP1 0.027 -0.026 -0.026
©mE 24604 lem D]uke] 2po]Z ¥ ol 1 o] Au} TDO04 0.006 0.001 0.004
o QolME demE ZehE ZHo] 270] hehgr}
0.060
0050 41—
Table 10. Bernese data processing results(4.20) 0040
1 1 0.0530
Station East(m) North(im) e ol I N N N N | .
ADR4 194771.4793 201106.5295 27.9102 o010 Nort
BIP2 190318.6027 194355.5355 28.6488 0000 gt At g g g M Height
S o O S g A o o
CRR1 179464.8378 203088.1816 27.7973 0010 8 3 & & & 3
DAR4 190150.009 196142.7265 28.2164 0020
DRO04 197895.2954 208295.1961 29.5508 0030
GMR2 200421.3389 219333.6785 28.9199 ops0
HJH1 194742.3036 209700.0915 27.9761 Fig. 6. N, E, H Difference (Bemese-LGO (4.20))
HIR3 180583.9926 214496.6652 27.3077
MDSD 185823.3101 203660.6124 27.7223
MHSI 179179.4807 214776.4357 27.2846 Table 10.7} Table 11.2 420 =3k dloJg o] o
MRH3 183397.8277 205996.7278 28.1583 3 W29l LGOS o] 43t Ande] AW nelEu
NDR6 177306.4725 208509.2127 28.7645 }
SHP1 1850361595 190827.033 29.9176 AUTE N, E A& 29 & S48 A9 staes 94 5
TDO04 187677.4461 199669.9962 27.2803 g3t Aol H|Z=ahA s4g3 A8 zo|7}b lem
AL F33 A4S A& 5 AAATE o] A 9l
Table 11. LGO data processing results(4.20) o] A= 4emE 2= = o] 27o] WAE AL o
Sution | Eastm) Noru(m) | e = 9)AUh. Fig. 73 82 A4l Z4ol W N, E 43l
ADR4 194771.4811 201106.5348 27.8558 3t x}o]E el Aot}
BIP2 190318.5991 194355.5362 28.6419
CRRI 179464.8348 203088.1785 27.7659
DAR4 190150.0106 196142.7279 28.1796 East difference
DRO4 197895.2940 208295.2015 29.5138
GMR2 200421.3386 219333.6772 28.8670 -
HIHI 194742.3059 209700.0885 27.9428 -
HIR3 180583.9827 214496.6676 27.3162 o |
MDSD 185823.3052 203660.6145 27.7211 |
MHS1 179179.4704 214776.4382 27.2920
MRH3 183397.8304 205996.7322 28.1232 e
NDR6 177306.4724 208509.2149 28.7325 o s J_@*’ ¥ &‘s f r pe &ﬁ, e & qﬁs
SHP1 185036.1326 190827.0590 29.9431
TDO04 187677.4404 199669.9952 27.2760 a0
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