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Avaliable analysis of precise positioning using the

LX-PPS GNSS permanent stations
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Ha, Jihyun - Park, Kwan-Dong - Kim, Hye-In

Abstract

In this paper, we analyzed the possibility of utilizing LX-PPS GNSS permanent stations whose
antennas are installed on the building rooftop for the purpose of high-precision GNSS positioning
services. We picked 15 pairs of adjacent GNSS permanent stations operated by LX-PPS and NGlI,
and then produced 3-year-long time series using the high-precision data processing software
called GIPSY. Patterns and trends of position estimates were compared and analyzed. Horizontal
and vertical deviations including the linear velocities coincide with the well-known crustal defor-
mation rates of the Korean peninsula. We also observed almost the same annual or seasonal
patterns from those nearby sites. After detrending the linear velocity, the amplitude and phase of
annual signals almost perfectly match each other within the baseline length of 2 km. By
subtracting seasonal signals, the RMS and standard deviations in LX-PPS PPGR with respect to
NGII KANR are about 1, 2, and 5 mm in the north-south, east-west, and vertical directions, respectively.
From this analysis it can be concluded that the rooftop-installed LX-PPS sites show similar level of
stability and positioning performance comparable to those ground-mounted NGII stations.
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Figure 1. LX-PPS GNSS permanent stations in South Korea
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Figure 3. The front view of the Yongsan GNSS
station in Seoul
Source: Seoul network RTK system(2020)
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Figure 5. Flow diagram of GNSS dat

a analysis in this study
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Table 1. List of LX-PPS and NGII GNSS stations adjacent to each other

LX-PPS NGl
7| MAHE
No oA o No o e [AH2((km)
1 PPCH =M 16 DOND S5H 12.346
2 PPGH 23t 17 GANH PAge]! 9.211
3 PPGJ A 18 GOJE A 18.326
4 PPGR ZE 19 KANR 48 1.747
5 PPGS kS| 20 INJE QIA| 42.949
6 PPGW | 21 KUNW | 0.718
7 PPHC kA 22 HCHN fel¥ | 22.116
8 PPHP oA 23 GOCH 7%& 23.259
9 PPHS sh 24 SUWN =8 21.629
10 PPIS A 25 JUNG B2 28.877
11 PPNJ Lt 26 KWNJ 3= 24.869
12 PPW)J 27 27 WULJ 27 0.763
13 PPWS 24 28 WOLS 24 12.501
14 PPYC RSy 29 HONC =X 41.652
15 PPY) o 30 WNJU = 27614
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Table 2. Coordinates of LX-PPS and NGII GNSS stations at the epoch of July 3, 2018

ITRF GRS80
No FH
X(m) Y(m) Z(m) FI=() B=() | EFENDm)
1 PPCH -3047202.102 4014485.357 3895961.568 37.8907 127.2004 134.182
2 PPGH -3003051.470 4059906.046 3883100.116 37.7446 126.4898 47.871
3 PPGJ -3269219.013 4092247.181 3627455.663 34.8851 128.6207 59.839
4 PPGR -3167502.554 3929325.866 3886751.058 37.7862 128.8729 53.932
5 PPGS -3113998.664 3920042.832 3938650.193 38.3803 1284629 47.508
6 PPGW -3211078.624 4027093.548 3749530.909 36.2372 128.5678 126.007
7 PPHC -3073506.490 3975452.231 3915164.470 38.1102 127.7084 144.862
8 PPHP -3209842.187 4083729.691 3689161.342 35.5659 128.1676 73.513
9 PPHS -3049045.771 4071455.760 3835250.888 37.2012 126.8289 84.73
10 PPIS -3145124.761 4129651.351 3694078.267 35.6192 127.2927 264.764
11 PPNJ -3126008.046 4191756.363 3639986.473 35.0229 126.7138 71463
12 PPWIJ -3237760.659 3941082.275 3816786.861 36.9928 129.4045 49.64
13 PPWS -3290252.498 4018635.974 3690049.386 35.5748 129.3089 219.059
14 PPYC -3152145.590 3978049.973 3850200.772 37.3688 128.3928 330.746
15 PPYJ -3102738.994 4023043.490 3843228.753 37.2914 127.6409 93.09
16 DOND -3036947.148 4021287.518 3896957.405 37.9021 127.0607 140.502
17 GANH -2997010.617 4066495.519 3880879.256 37.7194 126.3902 43.51
18 GOJE -3273541.273 4102034.130 3612576.430 347218 128.5909 61.749
19 KANR -3167834.161 3930396.906 3885411.793 37.7709 128.8682 57.047
20 INJE -3107270.067 3952779.471 3911675.508 38.0695 128.1708 257.495
21 KUNW -3211712.533 4026954.079 3749223.216 36.2335 128.5742 174.969
22 HCHN -3063401.078 3966503.010 3932683.372 38.3081 127.6795 561.505
23 GOCH -3189851.942 4091157.679 3698444.665 35.6679 127.9433 217.216
24 SUWN -3062023.984 4055448.843 3841819.096 37.2755 127.0542 83.829
25 JUNG -3121904.820 4146816.451 3694330.834 35.6228 126.9740 141.438
26 KWNJ -3134404.943 4173081.634 3654100.855 351784 126.9102 71.646
27 WULJ -3238396.595 3940665.172 3816730.466 36.9920 129.4130 80.765
28 WOLS -3300601.419 4015928.078 3683580.051 35.5039 129.4160 95.929
29 HONC -3124136.231 3970877.536 3880183.137 37.7092 128.1943 372.189
30 WNJU -3122341.597 4004030.446 3847323.636 37.3372 127.9471 180.218
3. 24 Zut g S5 2 GAIESAE SE8 AESIICE 2
AIAY AEATE Figure 601 GIAIGIAOH, A1
SEAAY U & 41 S5 ARE AR Table 33} Figure 70/ LIEH
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F4:0t QS R|o]] QIS FEAIZIEEA AA] =go] } PG FEATHEANGI) AZK GOCH)
540 FERRE AEIlon, 0|2 018610 SARISAO0IH, T2 AZHEA0t 23km B
5, B4, 7 greko] ZIBAIAIG S At 5 A1 7l LX-PPSQ| PPHP(EIE) MAIHSAEM, He &
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Figure 6. Coordinate time-series and absolute velocities of the north-south(top), east-west(middle),
and vertical(bottom) directions at NGII GOCH and LX-PPS PPHP stations
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Table 3. Absolute velocities of LX-PPS and NGII GNSS stations

No %) Velocity (cm/yr) STD (cm/yr)
N E % N E v
1 PPCH -1.1 30 -0.1 03 03 06
2 PPGH 1.1 29 -03 0.3 03 06
3 PPGJ -09 2.9 0.0 04 04 09
4 PPGR -1.1 3.1 -0.1 0.3 04 08
5 PPGS -1.1 3.0 -0.2 0.3 04 08
6 PPGW -0.9 2.9 -0.1 03 04 0.7
7 PPHC 1.1 29 -0.1 0.3 04 0.7
8 PPHP -1.0 30 0.0 0.3 04 08
9 PPHS -1.2 3.1 -0.2 04 03 07
10 PPIS -13 3.1 -02 0.3 04 08
1 PPNJ -1.1 30 0.1 04 0.5 09
12 PPWJ -0.7 37 -0.8 0.3 05 08
13 PPWS -1.0 3.0 0.1 0.3 05 08
14 PPYC -1.0 30 -0.2 03 04 07
15 PPYJ 1.1 30 -0.1 0.3 04 06
16 DOND -1.0 2.8 -0.1 0.3 04 08
17 GANH -1.1 29 -0.1 03 04 07
18 GOJE -1.0 29 -03 0.3 04 08
19 KANR -1.1 30 -0.1 03 04 08
20 INJE -1.0 29 -0.1 03 04 09
21 KUNW -0.9 2.8 0.2 0.3 0.5 1.0
22 HCHN -1.1 3.0 -0.1 03 03 07
23 GOCH -09 29 -0.1 03 05 1.0
24 SUWN -0.8 3.0 -09 03 04 08
25 JUNG -1.2 29 1.0 0.3 06 16
26 KWNJ 1.1 32 07 0.3 05 12
27 WULJ -1.0 3.0 0.2 03 04 07
28 WOLS -0.7 35 -1.0 0.3 04 12
29 HONC -1.2 3.0 -0.1 03 03 08
30 WNJU -1.2 3.0 -0.2 03 04 06
B -1.0 3.0 -0.1 03 04 0.8
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