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SUMMARY

I. Title
A planning research for development of small ground robot for efficient Polar research

activities

IT. Purpose and Necessity of R&D
O Purpose of R&D
— Proposal of small ground robot concept and operation scenario for polar research

- Sample production and test to verify the proposed concept and scenario

O Necessities of R&D

- The global warming is melting polar ice and rising sea levels, and the polar
ecological environment is rapidly changing. There is growing global interest in the
issue of global warming, and research on the polar is growing in importance as
Nature points to the study of the collapse of the Antarctic’'s Thwaites Glacier as
the top 10 scientific interests in 2019.

- Research activities in extreme environments always carry risks and require the
development of equipment for unmanned and automated research.

- According to Korea Polar Research Institute’s plan to secure access rout to Inland

Antarctica, it 1s expected to expand the research area of Antarctica.

Ill. Contents and Extent of R&D
O Proposal of small land robot concept and operation scenario for polar research
- Research on technology demand for polar research activities, interview with
researchers, overseas case study
- Develop concepts and scenarios that can be implemented through technology review
and expected effect analysis
O Sample production and testing to verify the proposed concept and scenario
- Designation of mechanism and concept design for verification of robot concept and
operation scenario

- Sample making and testing for verification



IV. R&D Results

O

@)

Conduct joint research workshops and interviews with polar researchers on the subject
of research on polar research methods using robot technology.

Various ideas about land robots that can be used for polar research are classified
according to size, and the main specifications required for each -classification are
established.

The land robots, which are expected to be necessary according to the Polar Institute’s
major projects, are drawn up according to the above classification and draw up a
roadmap for each period.

Based on the derived ideas and road maps, create specific usage scenarios and define
the necessary technologies and specifications for implementing the robots to implement
the scenarios.

Implement technology verification by producing samples for items that need verification
from the detailed technology derived

Towing device to connect robot platform and GPR (Ground Penetrating Radar) to test,
using existing land robot

Produced a small robot platform that was modified from a rough terrain RC car
platform and added functions such as near field video transmission device, FPV video
transmission device, and snow maneuvering track.

Drawing on the idea of a drive module that can overcome various snow and Snow
topologies, and verifying its function by making a drive module sample that can take

advantage of wheels and tracks

V. Application Plans of R&D Results

O

O

©)

Improved convenience by applying FPV image transmission device and operation
convenience specification to existing medium sized mobile robot

Develop a small mobile robot platform based on proven technologies and use it in polar
research

Development of new Antarctic research platform by combining with various equipment

_Vi_
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_\7‘_14@

o

# 10 27 oetolg

Parameter value unit

Weight 700 N

Track width 0.05 m

Track length 0.3 m

Wheel diameter 0.33 m
Wheel width 0.11 m

Ground clearance 0.18 m
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H 12 Herelink Controller AFQF
Herelink Controller
Appearance & Interface
Dimensions 217x106.5%31 mm (not included antennas and analog sticks)
Material Plastic
Video 546 inches, 1080P, 16 million colors, LCD touchscreen
Audio bulll:f_-ln-f}DEékEl*l
build-in micx2
Remote Control Rockerx2/wheelx1/bottom keyx6/with back light top keyx1 (right)
Madem BT/ WiFi / GPS 2.4G transmission ground system
Indicate Light Top tri-color light=2 (left, right)
Interface MicrolUSB=1 TFlashx1 (Supports maximum expansion capability up to 64GB)
Directional antenna (4.5dBi)x1 / sectional omni Antenna (2dBij=1
Antenna sectional built-in WiFi antenna/built-in GPS antenna
External GPS antenna interface
Battery Built-in 4950 mAh lipo battery
Charger Support Micro USB 24 charge
Features
SoC - pinecone 51 AP
4 x big cores, Cortex A53(@2.2GHz
Processor 4 x small cores. Cortex ASI@1 AGH?
GPLU: 4 cores, Mali-T260
SDR: A7 + DSP
LPDDR3: 2GB
Storage
eMMC: 4GB
Transmission Range FCC 20km CE / SRRC 12km
Latency Minimum 110ms (from input source to ground control screen display)
Video Resolution 720p@30fps
1080pi@30/60fps
Operating Frequency 2.4GHz ISM
Receiver Sensitivity -99dBm&20MHz BW
Interference Recovery <1s
Power Consumption Aver?ge h-elm_'.l 4w .
*Onlv wh tem working. medium brichtn
> [e) 5 =)
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