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Abstract

This study is for coordinates analysis(geocentric and rectangular coordinate) of Korean geodetic VLBI which
has been operated by NGII (National Geographic Information Institute) in Republic of Korea since 2014. The
purpose of this study is a fundamental research to determine the Korean geodetic datum. The VLBI data
recorded from September 29th 2014 to July 31th 2017, total approximately a hundred of VLBI databases, is used
to calculate daily positions and position rates. The VLBI coordinates are based on ITRF(2000,2005,2008,2014)
with epochs of the first Korean VLBI observation date(September 29th 2014) and Korean Geodetic
Datum(January Ist 2002). And as a results of VLBI observation, Korean VLBI coordinate movement velocity of
3.lem/yr in the direction of 112.4°.

Keywords : Very Long Baseline Interferometer, Korean Geodetic Datum, Space Geodesy, International
Terrestrial Reference Frame
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Fig. 1. Concept of geometric delay time (Sasao, 2007)
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where 7g: Group delay, §: Direction vector, ¢: Speed of
Light
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Table 1. Korean geodetic VLBI specification

Antenna 22M | Receiver | 2,8,22,43GHz
Diameter
Antenna 28M Pointing 8.0"
Height Accuracy (0.0022°%)
El 0°~90°
. Total
OI; ?11;1 agt;on number of 200
Az | +270° | Panels
. Main dish
Operation 5°sec  |mechanical Less than
speed accuracy 0.3mm
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Table 2. Korean geodetic VLBI observations (2012~2017)

Year o Test Obs. #of Obs.
2012 - 9 9
2013 - 16 16
2014 5 15 20
2015 49 7 56
2016 50 6 56
2017 53 10 63
Total 157 63 220

3. Ra|Lt2t VLBI ZIEEN

3.1 2= ooy M3

Felvels & oo w5 ZeaRE e T 24
RL, AIAIZAA A8 T2, ofXoke Ao ol 2|9 AOV,
obAJotesg e A2 E APSG)oll FFo3tal Qltt. Table 3 ©f
A7 B S5 Aokt ¥ a9 22O F HE
=7t 7P L, Aol of SRl wol AAE A
AR AT Al R kS A S e IVS-RIAT
oAkl B, 13705 2370 el Zoha dele A
8519} T2 771 20149 9 292 HE] 20174 94 30
7] 3 F 100017]9] 2 dlo[E 5 AHS-SHITE

Table 3. Korean geodetic VLBI annual observation

program

Obs. Correlation

Period Program| Obs. | Obs. SKED center

IVS-RI | 1/week | NASA(US) | BKG(DE)

IVS-T2 | 6/yr | NASA(US) | BKG(DE)

2014.9.29.

-~ SHAO(CH)

2017930 | A0V | 6iyr | -GSIQP) s{xgg((%)
-GA(AU)

APSG 2/yr | SHAO(CH) | SHAO(CH)
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where, Tobs: Observation equation, Tg: Group delay time,
c: Speed of light, P: Precision matrix, /V: Nutation matrix,

S: UTI matrix, W: Polar motion matrix, 1D: Baseline matrix
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Fig. 3. A diagram of VLBI data analysis using cale/
solve(NASA)
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Table 4. Korean VLBI coordinates based on different ITRF versions and Epochs

ITRF | Epoch X Y zZ v, v, v,
2014 | 14929 | -3110080.04250 | 4082066.63710 | 377507677060 | -0.0306 | -0.0062 | -0.0057
2008 | '14.9.29 | -3110080.04120 | 4082066.63950 | 377507677290 | -0.0306 | -0.0060 | -0.0056
2005 | "14.9.29 | -3110080.04170 | 4082066.64250 | 377507677180 | -0.0303 | -0.0060 | -0.0056
2000 | '14.9.29 | -3110080.04950 | 4082066.64960 | 377507674540 | -0.0308 | -0.0056 | -0.0071
2000 | 0211 | -3110079.65630 | 408206672160 | 3775076.83700 | -0.0308 | -0.0056 | -0.0071
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