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SUMMARY

l. Development of the Antarctic Astronomical Observation Research Module
This study aims to develop a mobile, modular research plaform capable of long-term unmanned
operation for astronomical and space environment observations in the Antarctic inland plateau, and
to verify its technical feasibility and operational reliability through on-site deployment in Antarctica.

Il. Purpose and Necessity of R&D

1. Objectives

The objective is to characterize the astronomical seeing and unique space environment of the
Antarctic inland plateau, and to develop an energy self-sufficient unmannded astronomical
observation research module capable of continuous monitoring.

2. Necessity

The Antarctic inland provides optimal conditions for astronomical and space environment research
due to low atmospheric turbulence and active ionospheric and auroral phenomena. However,
continuous human presence is severely limited by extreme cold and polar night conditions.
Therefore, unmanned and autonomously operated observation infrastructure is essential, and in situ
data are required to evaluate GNSS performance and support future Antarctic inland research hubs.

lll. Contents and Extent of R&D

1. Final Objects

O Development of a mobile unmanned astronomical and space environment observations research
module operable in the Antarctic inland plateau environment

O Acquisition of in observational data on astronomical seeing and solar observations

2. Detailed Objectives

O Design, fabrication, and field testing of an module based on soalr and wind power systems
O Deployment of astronomical seeing observation instruments and seeing estimation algorithms
(O Acquisition of solar spectroscopic data and establishment of GNSS data processing strategies

IV. R&D Results

A 10-ft container mobile unmanned astronomical observation module was fabricated and successfully
tested in the Antarctifc environment. The first daytime seeing data in Antarctica were obtained in
Korea, confirming seeing conditions of ~0.5” at the Antarctic inland basecamp(alt=1,000 km). In
addition, solar imaging spectroscopic observations were conducted in Antarctica for the first time,
demonstrating higher-quality spectral data than those obtained at domestic observation sites.

V. Application Plans of R&D Results

The results can serve as core foundational data estblishing astronomical and space environment
research hubs in the Antarctic inland. Furthermore, they are expected to contribute to the
advancement of energy self-sufficient unmanned observation technologies for extreme environments
and to support international Antarctic collaboration research and space environement monitoring system.
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Component Model Specification

Solar Panel SCM 150W

Type: Crystalline silicon

e Power Output: 150 W per day

¢ Dimensions: 1,306 mm 660 mm 40 mm

*  Weight: 10.44 kg

¢ Installation: 6 panels (3 per side wall)

* Estimated Output: ~9.0 kWh/day (10 hr exposure)

Wind Turbine Lev 150 Extreme e Type: Vertical-axis wind turbine
* Dimensions: F270 mm 'H 918 mm
*  Weight: 13 kg
* Operating Wind Speed: 5-35 m/s
*  Output: ~240 Wh/day (at 8 m/s wind for 10 hr)

Battery Module PVX 1040T (AGM) e Type: Absorbent Glass Mat (AGM), deep cycle
* Configuration: 12 V, 104 Ah ’6 cells
¢ Capacity: ~7.2 kWh per module
e Total Modules: 2

200

175

150

125

100

75 A

Power Output {Watts)

30

25

0 T T T T T
0 3 10 15 20 25 30

wind Velocity (m/s)
[E50] ME 33 4N =8 E4]

5 S0 et S UxN £50| HMEAHEoZR Fotsle SM42 LIEMH HAo=Z2 £3HE 52| MAZ
H|2{5tod S7t5lCt. (Lev 150 Extreme O )
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