JPNT 11(4), 327-332 (2022)
https://doi.org/10.11003/JPNT.2022.11.4.327

Journal of Positioning,
]I) N T Navigation, and Timing

Activities and Planning for KRS Coordinates Maintenance

Hee Won Kang'?', Sunglyong Cho?, Heesung Kim'3, Youngsun Yun'?, ByungSeok Lee?

'SBAS System Engineering & Integration Team, Korea Aerospace Research Institute, Daejeon 34133, Korea
KPS R&D Directorate, Korea Aerospace Research Institute, Daejeon 34133, Korea
3SBAS Program Office (SPO), Korea Aerospace Research Institute, Daejeon 34133, Korea

ABSTRACT

The Korea Augmentation Satellite System (KASS) is the Satellite-Based Augmentation System (SBAS) under development
in Korea. KASS navigation service support navigation Safety of Life (SoL) service. KASS signal provides corrections to Global
Positioning System (GPS) data received from KASS Reference Stations (KRS) and is broadcast form Geostationary Earth
Orbiting (GEO) satellites to KASS users and is used by GPS/SBAS user equipment to improve the accuracy, availability,
continuity and integrity of the navigation solution. Seven KRS’s collect the satellite data and send them to the KASS Processing
Stations (KPS) for the generation of the corrections and the monitoring the integrity. For performing its computation the KPS
needs to know accurate and reliable KRS antennas coordinates. These coordinates are provided as configuration parameters
to the KPS. This means that the reference frame in which the KPS work is the one represented by the set of coordinates

provided as input. Therefore, the activity to maintain the accuracy of the KRS antenna coordinates is necessary, knowing that

coordinates can evolve due to earth plates movements or earthquakes. In this paper, we analyzed the geodetic survey results
for KRS antenna coordinates from Site Acceptance Test (SAT) #1 in December 2020 to August 2022. In the future, it is expected
that these activities and planning for KRS coordinates maintenance will be produced and provided to KASS system operators
for KPS configuration updates during the KASS lifetime of 15 years. Through these maintenance activities, it is expected that
monitoring and analysis of unpredictable events such as earthquakes and seism will be possible in the future.
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Table 1. KRS geodetic survey sites.

No. Site Name Alias Location
111-1, Gamagol-ro 258beon-gil,
1 YangjuVOR/DME YJV Jangheung-myeon, Yangju-si, Gyeonggi-
do 11521, Rep. of Korea
28-17, Hakgyowolsan-gil, Hakgyo-myeon,
2 GwangjuLORAN-C GJL Hampyeong-gun, Jeollanam-do 57158,
Rep. of Korea
2, Gonghang-ro, Jeju-si, Jeju-do 63115,
Rep. of Korea
3118-38, Beonyeong-ro, Pyoseon-myeon,
Seogwipo-si, Jeju-do 63627, Rep. of Korea
54, Bonsan-ro, Yeongdo-gu, Busan 49124,
Rep. of Korea
291-71, Haengnam-gil, Ulleung-eup,
6 DodongLH DDL Ulleung-gun, Gyeongsangbuk-do 40221,
Rep. of Korea

3 JejuAP JJA

4 JejuTS JJT

5 Yeong-doNDGPS YDN

KRS|Raw Data Mouitoting & KRS|Raw Data
Congtrol
KPS-PS KCS KPS-CS

Fig. 1. KRS architecture.
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of Korea
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Converting RM to + Collecting KRS raw data for 7 sites
Step 1 2 - * Deccoding the KRS raw data by RM2RN tool
RINEX file « Generating RINEX file by RM2RN tool
i
Processing * Submitting the RINEX file to AUSPOS
Step 2 by AUSPOS . Procgs%mg the RINEX file by AUSPOS
* Receiving the report
]
Recording the KRS » Recording each coordinates estimate
Step 3 antenna coordinates ¢ Analyzing the accuracy of the estimation
Generating the « Generating the configuration file
Step 4 configuration file « Updating the KRS coordinates

Fig. 2. Procedure of maintenance for the KRS antenna coordinates.
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Table 2. Reference epoch of the collected KRS RM data.
DDL GJL JA T

S
Z

YIV YYA

1 P 1 P 1 P I P 1P 1P 1P
20210101 O (6} O O O

20210200 O O O O 0 00O0O0OO0O
20210301 [l o o 0 00O0OOGOGOO0O
20210401 O O O O 000 O0OO0O0OO0O0
20210501 0o 0 0O 0 0 0 O
20210601 0o 0 0 0 0 0 0O
20210701 0o o0 0 0 0 0 0 0 O
20220330 O O O O 0 0 0 o0
20220500 O O O 0 oo
20220601 O O O (6] O O
20220701 O O O (6] O O
2022000 O O 0O O O OO OO OO O 0O
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Fig. 3. KRS ch. antenna position difference between MGS and IGS (X axis). Fig. 4. KRSIch.antenna position difference between MGS and IGS (X axis).
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Table 3. KRS coordinate variation per one year.

DDL GJL JIA JT YDN YIV YYA
I-Ch(cm) 458 377 355 272 407 359 391
P-Ch(cm) 434 328 214 409 341 384 439

4. CONCLUSIONS
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