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Abstract The scientific, economical and industrial values of the Moon have been increased, as massive
ice-water and rare resource were founded from the lunar exploration missions. Korea and other major
space agencies in the world are competitively developing the ISRU (In Situ Resource Utilization)
technology to secure future lunar resource as well as to construct the lunar base. To prepare for the
lunar construction, it is essential to develop the rover based construction spatial information technology
to provide a decision-making aided information during the lunar construction process. Thus, this
research presented the construction spatial information technology based upon rover's camera system.
Specifically, the conceptual design of rover based camera system was designed for acquisition of a
rover’'s navigation image, and lunar terrain and construction images around the rover. The reference
architecture of the rover operation system was designed for computation of the lunar construction
spatial information. Also, rover’s localization and terrain reconstruction methods were introduced
considering the characteristics of lunar surface environments. It is necessary to test and validate the
conceptual design of the construction spatial information technology. Thus, in the future study, the
developed rover and rover operation system will be applied to the lunar terrestrial analogue site for
further improvements.

Keywords : Lunar Construction, In Situ Resource Utilization, Construction Spatial Information, Rover,
Optical Camera System
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2.3 Spiritd} Opportunity
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Fig. 2. Spirit [11]
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Table 1. Development Requirements of Rover based Construction-Spatial Information Technology

Description

Functional Requirement

Spatial
Information

describes and characterize lunar topography
such as terrain feature’s name and location,
terrain roughness, slope, and elevation.

provides color terrain images even under low
illumination conditions
constructs a high resolution 3D terrain model

Construction

. and
Information

of a lunar Dbase

construction

describes construction activities in the series
infrastructure

provides lunar ISRU construction images
computes soil volume during a construction

observes a near distance obstacle and measures

Navigation ¢ helps a rover to safely reach a destination, obstacle’s size around a rover
and avoiding hazardous obstacles such as a rock | * plans paths between construction sites
Localization and a crater ¢ computes relative distance and orientation from a
landmark
webd @ BRI 7SS 29 Be T @4 FU§ /I B2 A28 PG A L 39 7
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Fig. 4. Conceptual Design of a Camera System based
on Rover
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Table 2. Rover-based Camera System for Construction
Spatial Technology

Functions Description
¢ Starlight tele-scope camera on a
pan-tilt unit on a rover mast
Mapping ¢ Stereo color images for 3D mapping

and soil volume estimation
e Terrain and construction images

¢ Two cameras for rover’s font and rear
sides, and one fish-eye camera for
rover's right and left sides

*  Mainly for navigation, but
supplementary for mapping

Localization

¢ One camera on the front lower part of
a rover

¢ Close range image for rover’s navigation
and hazardous obstacle avoidance

Navigation

3.4 2 2H 2F AAHS| FX Of7[EX

=21 294 AAHY Fx opF[HA = Setoly o]
of, Z23F gojo], &EF doJo], AREA} Qe Ho]A
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FAEE 3L APRE 15, EFE AL o5 F=E A
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AFFHAIAH] (Geographic Information System)<
7Igko 2 Fddct. ARER} QIE|Ho| A EHOA M
Sk F4E 29 93] E ol AR AYZ E AP 2
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Fig. 5. Reference Architecture of a Rover Operation System
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Fig. 6. Example of Rover’s Planned Route and
Current Position shown from GIS-based
Rover Control System
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Fig. 7. Rover’s Localization Method. (a) Chang’e 3
and Yutu-1 [14], (b) Yutu-1 on LRO’s NAC
Image [15]
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