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ABSTRACT

An algorithm is developed to generate measurement data of deep space network for
Korea Pathfinder Lunar Orbiter (KPLO) mission. The algorithm can provide corrected
measurement data for the Orbit Determination (OD) module in deep space. This study
describes how to generate the computed data such as range, Doppler, azimuth angle and
elevation angle. The geometric data were obtained by General Mission Analysis Tool
(GMAT) simulation and the corrected data were calculated with measurement models.
Therefore, the result of total delay includes effects of tropospheric delay, ionospheric delay,
charged particle delay, antenna offset delay, and tropospheric refraction delay. The
computed measurement data were validated by comparison with the results from Orbit
Determination ToolBoX (ODTBX).
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Table 2. DSN Antenna Information
(ODTK, 2016)

Identifier Axis—Offset b (m)
26-H-D 6.706
34-H-D 0.9144
26-A-E 6.706
26—-X-Y 2.438
34-HSB 1.8288
34-HEF 0
34-BWG 0
64-A-E 0
70-A-E 0
11VLBI 0
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Table 3. Configuration of Simulation

Scenario
Index Values
Simulation start 2020/07/21/
time 11:29:10.811
Simulation end 2020/08/27/
time 18:31:01.520

GoldStone DSS 27

S band (2.09 GHz)

Runge-Kutta 8-9
600 sec

Ground station
Signal frequency
Propagator
Time step

Table 4. Initial Orbital Elements of
Simulated Spacecraft

Orbital Elements Values
Semi major axis 8637.29234 km
Eccentricity 0.99672
Inclination 12.4606 °
Right ascension of .
) 112.8362
ascending node
Argument of .
. 126.2633
perigee
True anomaly 180.0004 °
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Table 5. Delay Effects of Simulation
Calculated with Measurement

Model
Index Min Max
A Plighttime | —342X107% m | 3.42x107% m
APproy 2.48 m 23.01 m
Apion 0.72 m 25.07 m
AP, 348x10°" m | 1.66 <10 % m
A Pant —1.82 m —0.79 m
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Fig. 15. Calculated Two-Way Doppler
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