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Abstract Lunar exploration, which was led by the United States and the former Soviet Union, ceased in the 1970s.
On the other hand, since massive lunar ice deposits and rare resources were found in 1990s, European Union, China,
Japan, and India began to participate in lunar exploration to secure future lunar resource as well as to construct a
lunar base. In the near future, it is expected that national space agencies and private industries will participate in the
lunar exploration together. Their missions will include the exploration and sample return of lunar resources. Lunar
resources have a close relationship with the lunar in-situ resource utilization (ISRU). To construct a lunar base, it
is inevitable to bring huge amounts of resources from Earth. Water and oxygen, however, will need to be produced
from local lunar resources and lunar terrain feature will need to be used to construct the lunar base. Therefore, in
this paper, the global trends on lunar exploration and lunar construction technology are investigated and compared
along with the ISRU technology to support human exploration and construct a lunar base on the Moon's surface
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Table 1. KPLO (Korea Pathfinder Lunar Orbiter) Payload

Payload

Mission

Lunar Terrain Imager (LUTI)

takes lunar surface image with a high space resolution (<5m)

Wide-Angle Polarimetric Camera (PolCam)

takes lunar Polarimetric image with a midium space resolution (except for polar region)
and investigates lunar regolith characteristics

KPLO Magnetometer (KMAG)

measures lunar magnetic strength of the lunar environments

KPLO Gamma Ray Spectrometer (KGRS)

investigates lunar recourses including rare elements and minerals

Disruption Tolerant Network experiment payload
(DTNPL)

conducts space communication based on disruption tolerant network technology

NASA's ShadowCam

takes images of permanent shadowed regions with 800 times more sensitive than LRO’s
narrow angled camera.

Fig. 2. DTVC (Dirty Thermal Vacuum Chamber) in KICT
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Fig. 4. Chang’E-3 Rover [19]
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Fig. 6. Iron Distribution Map of Moon [28]
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Table 3. Lunar Construction Technology Under Development

Lunar Construction Technology Nation Description

¢ Lunar simulant based upon lunar regolith samples from
Apollo Missions

¢ Lunar simulant (JSC-1), which was made in Johnson
Space Center in NASA, is known as the most similar to

USA, EU, Japan,

imulant
Lunar Simulan China, Canada, Korea

lunar regolith

¢ Dirty Thermal Vacuum Chamber(DTVC) under
development

Korea * Size: 4.7m(W)m4. 7m(H)T 4.65m(L), 50m’

e Vacuum: 10%~10* Torr (with Soil)

e Temp: - 190~150T

Lunar Surface
Environment Realization

Korea ¢ Lunar polymer concrete

¢ Direct sintering of lunar regolith with microwave
irradiation or laser beam

A . . .
. . Us ¢ Thermite Reaction between metals and metal oxides

Lunar Construction Material e Contour crafting of lunar sulphur concrete
¢ Liquid binding material for lunar regolith

EU ¢ Direct sintering of lunar regolith with concentrated solar

energy
¢ Prototype of unmanned construction robots for
Lunar Construction Robot USA excavation, load-haul-dump, transfer, and building a lunar

base
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