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A gk A o] 9]l A8-% T Network RTK (real time kinematics) 7] % ©]53 34| 2] g0l 1-8-35}7] 9laiA = AR
oF FA AHEAL] A 5E ET 5= U= A 17T A Al g = o] oF gt o] & 9]8}e] 1 =1l 4= 195 (ionospheric index 95) / G95

=

(geodetic index 95), SBI (semivariance based index), RIU (residual interpolation uncertainty) 5-&] | ¥ =& ¢8| &FS A5l o] &
T EA A B L] 7)o YA dloE 9} VRS (virtual reference station) AF&2}ol] H-8-Lo 24 A dhH A5 X H 22| &8 7}
5735 ERIBHSITE 24413 vlo|H & A 2] 3 A3 B A W 0] v 33 S vERE 4 Q1= RIU #|3£9F Network RTK AH8-212] 9]
2] A obe] dEd o] 0.52 2 EF A 3| HIBl B =2 A SR el o m 2 &% o] 5 A9 I AT A B2 AMEo] 7Fs
ZOoZ o)

[Abstraci]

In order to apply the Network RTK (real time kinematics) technology, which has been used for positioning of stationary points,
to the navigation of vehicles, its infrastructure should provide correction data with a quality indicator that can show the expected
accuracy in real time. In this paper, we analyzed various indicator generation algorithms such as 195 (ionospheric index 95) / G95
(geodetic index 95), SBI (semivariance based index) and RIU (residual interpolation uncertainty). We also applied them to the raw
observables from the reference stations of National Geographic Information Institute and VRS (virtual reference station) users, and
then examined its feasibility to be used as a real-time performance index of the Network RTK rover. 24 hour data analysis shows
that the RIU index, which can represent the non-linearty of the correction, has the strongest correlation with the Network RTK
rover accuracy. Therefore, RIU index is expected to be used as a real-time performance index of the Network RTK rover.

Key word : Network RTK, Position accuracy, Quality indicator, Spatial decorrelation, Residual analysis.

https://doi.org/10.12673/jant.2018.22.5.375 Received 23 August 2018; Revised 1 October 2018

® @ This is an Open Access article distributed under Accepted (Publication) 29 October 2018 (30 October 2018)
@ the terms of the Creative Commons Attribution

e Non-CommercialLicense(http://creativecommons
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial i
use, distribution, and reproduction in any medium, provided the Tel: +82-2-3408-4385
original work is properly cited. E-mail: byungwoon@sejong.ac.kr

*Corresponding Author ; Byung-woon Park

Copyright (©) 2018 The Korea Navigation Institute 375 www.koni.or.kr pISSN: 1226-9026  elSSN: 2288-842X



J. Adv. Navig. Technol. 22(5): 375-383, Oct. 2018

.M 2

Network RTK (real time kinematics)™= TF=2] 7| &= U E
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Fig. 12. Time history of 3D rover position error(upper) and
visible satellite number difference between
infrastructure and the rover(bottom).

Network RTK

381

=2

02
I

g g @ B
& 8 b &
# % 8

30 Postion e

1400

00

i

Taa0n

08 A0 BOOG BT Rl 12000
et N
B —
gz . ———
L~ =
s —_—
B |
o 2000 00 w00 ] = s o0
o5 .
aBa i
a0 il ] o
= " ! . i
L P e : :
o AT T \ t
ab . L L L L L -
a faed 40003 8500 BIGG 100003 12063 14063
wpoen

T8 13. 3% 21X 2%t PPM, SBI, RIU AlZE
Fig. 13. Time history of 3D rover position error, PPM, SBI,
RIU.

' Al THE <t AREAFe] 1] ol] A1313}A] PPM, SBL RIU #]
¥E A=, o Ae #1339 2ok SBIE =9 2
oFo] FFEIgh A HdS 3HS o §l o4 PPM A RIUS] 74 -9- 53]
2,000~10,000 epocholl Al <] Azjele] Aol Hzk=] ST
7} A g o] FAAGTE A Avbis 1 2 312 Ay
oM Felek = gl5o] SBIE ¢ Autele] AaAs7) 2
T2 AHAS 2] o] H a1, PPMI}F RIUE 0.25, 027 502
SBIOl| H]3le] =& o] Ql5-S FAIHO® 1% < 9l
=2

719 1394] St & SRRIE = A e Al niste] il
o] 2] b o] AL kS 2= o7t 591 A<} index 2]
random noise A2 G AT o322, 300 epoche]
B3} 3148 59] A3} indexol] 28810 FAAFE AAL
=319t} 329] Anfe} o] SBIE= 9] Aol F-walgl oL,
PPMZ} RIUE 0.5 502 1 A o] ssobdA] 59 A B2
o] &8 7ol FR1H I 53] RIUS] 49 71 dare] 5ol
Network RTK HAZH.o] ®Elg] 1xp7t Z9jo) 71X 43
S UER 2R 5] 149} 2ol 59] Aol E A5 A o= uj A
) b indexe] A Lue]Ee] SHoAE Network
RTK®] 445 QA= e83h= Zo] f-83 Al o= heherh

A

www.koni.or.kr



J. Adv. Navig. Technol. 22(5): 375-383, Oct. 2018

E 1. 45 XEE Selznjele] dn A4
Table 1. Correlation coefficient with position accuracy for
each performance index.

Performance PPM SBI RIU
index
Correlation 0.25 025 0.27
coefficient

E 2. 300 epoch HeElE Ms XEE Zednietel A A
Table 2. Correlation coefficient with position accuracy for
each performance index after 300 epoch

smoothing.
Performance PPM SBI RIU
index
Correla‘tlon 0.47 -0.35 0.53
coefficient
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