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SUMMARY

[. Title
o A planning research for development of wide-range cryosphere exploration system

using unmanned automation technology for advancement of inland in Antarctica.

II. Purpose and Necessity of R&D
o Purpose of R&D
- Development of Bedmap and expansion of east Antarctic research base by

exploration of the Antarctic ice sheet using the unmanned survey system.

o Necessity

- Antarctica is covered by an average of more than 2,000 m of ice, and the lower
glacial terrain has a very complicated structure. In particular, 44.7% of the
Antarctic area is located below the mean sea level, so the actual thickness of
glaciers is higher than seen above sea level.

- The continental glacier bedmap consists of airborne ice radar survey and is an
indispensable study for the Antarctic inland studies. It is necessary to develop a
research project to create an environment for inland exploration such as
subglacial lakes study and deep ice glacier drilling, which are the final goals of

K-Route project.

llI. Domestic and overseas trends and its environmental analysis
o Policy trends of domestic and overseas
- UAV technologies

- Ministry of Land, Infrastructure and Transport and Ministry of Science and ICT
: Basic plan for Dron industrial development(’ 17~21)

- Minstry of Science and ICT : Announcement of Unmanned mobile technology
development and industrial growth strategy.

- Ministry of Trade, Industry and Energy : Announcement of plans for the field
of unmanned industry ecosystem.

- Survey and sensing technology of polar area

- vii -



- The 3rd Antarctic Research Activity Promotion Basic Plan (17 ~ '2D):
Commercialization, commercialization and fusion research
- Basic plan of marine fisheries development( ‘11~’ 20) : Development of marine
science technology to create new growth engine.
o Research trends
- Long range unmanned operation technology
- Expansion of market size of unmanned robots and its industrial field (Expected
to be USD12.47bn and USD8.8bn in 2023)
- The domestic market is expected to grow from KRW 100 billion in 2014 to
KRW 1.6 trillion(cumulative basis) in 2018
- Subglacial exploration technology
- Among the 14 countries that have participated in the BedmapZ consortium,
Denmark is the only country that has no base in Antarctica, and the four
countries that operate bases in Antarctica, but do not participate in the
consortium are South Africa, Argentina, India and South Korea. South Africa
and India are preparing for third consortium joining.
- CReSIS is led remote sensing of cryosphere using unmanned aerial vehicles with
NASA in US.

- viii -



o Analysis of technology demand by research field

Researc
. Research contents Required technolo
h Field 1 8y
The geologic controls on ice-sheet Exploration technology of the
dynamics subglacial structure
The geodynamics of rifting in an Geophysical exploration technolgy of
ice-covered environment cryosphere
The feedbacks between mountain uplift and | Antarctic old terrain exploration
Geology the development and evolution of the technology
Antarctic ice sheet and global climate Thermal flux exploration technology
and L . : .
G h The distribution, nature, and origin of Subglacial lake and sediment
e(?p ys sub-glacial lakes and what is their relation | distribution measurement technology
LB to crustal structure and heat flux Technology of reconstruction for
The role of East Antarctica play in subglacial rocks
Precambrian continental growth processes
The timing and magnitude of Mesozoic to Exploration technology of subglacial
Cenozoic extension in Antarctica, and how | lakes
did it affect the global plate-motion circuit
[ce  sheet volume measurement
technology
. . . Ice sheet balance measurement
The relationship between climate change
. technology
and the ice sheets? - Ty
. . . Glacier drilling technology
. The controls and interactions governing ;
Glaciolo . . Sub-Ice Exploration Technology
ice-sheet dynamics?
8y The distribution, nature, and Ice sheet geodesy technology
. y B A . Ice sheet modeling technology
interconnection of sub-glacial lakes? -
» Glacier subsurface survey
The current dynamics of coastal areas?
technology
Exploration technology for glacier
hydrological system
Sonic detection  technology in
marine environment
Climate diversity exploration and
. . . information network technolo
Antarctic atmospheric processes linked to 1Sour1 dinl (‘ge h Sui}/’e ing)
. the rest of the global atmosphere technolog P ying
Interacti The role of the Antarctic atmospheric heat &Y .
. . . Ocean circulation system exploration
on sink play in global climate technolo
among The role of mountainous topography of gy. - -
. .. . Cloud micro-physics exploration
Marine- Antarctica impact the global atmospheric technolo
Glacier- circulation - gy - - ; ;
.. . Glacier micro-terrain information
Atmosp The role of the Antarctic ice sheets play in exploration (understanding
lobal -level iabilit .
here global sea-level variability atmospheric flow)

The nature of air-sea interactions over the
Southern Ocean

Atmospheric water circulation
measurement technology in polar
water, coastal cliffs, and glacier

Heat and flux measurement

technology in Polynya
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IV. R&D Strategy

Visi Antarctic subglacial topography (Bedmap) survey using unmanned
ision
exploration system

Missi Establishment of polar exploration system and expansion of research
ission
area through development of fusion technology

R&D - Introduction of unmanned system for cryosphere exploration

Goal - Development of ice sheet and subglacial 3D topography
oa

- Participated in the Bedmap3 consortium

- Introduction of unmanned automated exploration platform

- Guarantee of technology for multi-frequency ice radar and its
operation

- Integration of platforms and exploration sensors and guarantee of
operational technology

Strategy - Acquisition of 3D ice sheet and subglacial topography and
development of spatial big data-based data management processing
technology

- 3-D imaging and characterization of ice sheet and subglacial
topography

- Leading the continent-wide international co-campaign and leaping

into a key country in Bedmap3

V. Organization of main project
o Purpose : Development of Bedmap and expansion of east Antarctic research base
by exploration of the Antarctic ice sheet using the unmanned survey
system.
o Designing project
- Introduction of unmanned system for cryosphere exploration
Introduction of unmanned automated exploration platform
Guarantee of technology for multi-frequency ice radar and its operation
Integration of platforms and exploration sensors and guarantee of operational

technology

- Development of ice sheet and subglacial 3D topography

- Acquisition of 3D ice sheet and subglacial topography



- Development of spatial big data-based data management processing technology
- 3-D imaging and characterization of ice sheet and subglacial topography

- Participated in the Bedmap3 consortium
- Leading the continent-wide international co-campaign

Leaping into a key country in Bedmap3

o Research promotion system

Managing ministry: MOMAF
1
[ Managing institution : KOPRI

|
[ ﬂ ‘ i

" Innoducionof UAVysemfrayophac escach— Dievelopmentofice sheetandsubglacial 3Dwpo | Participatedin the Bedimap3 consortium
= Introduction of UAV platform * Acquisition of 3D ice sheetand subglacial * Leading the continent-wide intemational
* Guarantee of technology formulti- topography co-campaign
frequency ice radar and its operation * Developmentofspatial big data-based data * Leaping into a key country n Bedmap3
* Integration of platforms and sensors and management processing technology
guaranteeof operational technology * 3-D imaging and characterization of ice sheet and
subglacial topography
Z :
g « Univ.of Alabama : Multi-frequency ice radar - Univ.of Alabarma: Data acquisition » Bedmap3 consortiumgroup
S5 - Univof Faibanks: LIDAR technology + Univ.of Texas :jointsurvey

+ Uconsystme: Remodeling UAV
g * Rumex: Vehicle—mounted communication echnology

+ KAIST: GPS technology
+ Univ.ofhansoeo: Operationof UAV

é’ + KARI: UAV technology
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