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A Study on Polar Environmental Data Analysis and
Functions for Implementation of Polar Unmmanned Robot
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SUMMARY

[. Title

A study on polar environmental data analysis and functions for implementation

of polar unmanned robot
II. Object and necessity

The objective of this study is to be necessary to analyze the environmental data
for the analysis of the polar environment and the design of the unmanned
underwater robot, and to analyze the required functions for the development
and use of the polar unmanned underwater robot. Acquisition and analysis of
environmental data for the area where the polar unmanned robot will be used
is reflected in the design of the unmanned underwater robot for polar
exploration. Research on essential functions is necessary for the design of

unmanned robot development to acquire ICT source technology.

. Contents and Extents

O Environmental Data Survey Analysis by regions of Polar Interest.
O Derivation of functional and wuser requirements for polar exploration

equipment in under ice.

IV. Result

O Environmental analysis of unmanned robot application area
O Derivation of requirements for designing and developing polar unmanned

robot ICT technology.
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Subglacial lakes in Antarctica Km

After: Siegert et al. 2005, Wright and Siegert 2012 0 250460 / 1000 1500 2000
Ice velocity from Rignot et al. 2011
www.AntarcticGlaciers.org
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(http://www.antarcticglaciers.org/glacier—processes/glacial —lakes/subglacial —lakes/)

Name Depth(m)
Lake Vostok 1067
Concordia Lake 126
South Pole Lake 32
Subglacial Lake 156
Whillans3(Lake Whillans) 6
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pump and heat high pressure sheave
exchanger pumps wheels
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\—/ - hose UV lamps
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—_ water level
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13 2 CHWD(Clean Hot Water Drill) water circulation system -3
(https://royalsocietypublishing.org/doi/10.1098/rsta.2014.0304)
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Name SENTRY | Puma&]Jaguar REMUS | SeaBED |
Image
. . 2.2(W)*2.9(D)*1.8(H .
Dimension (m) ) 2(L)=1.5(H) 0.7(Dia)*3.84(L) 2(L)#1.5(H)
Weight (kg) 1,250 250 862 250
Depth range
6,000 6,000 6,000 5,000
(m)
Maximum speed 1.0 m/s - 2.6 m/s 0.6 m/s
P ©S
CTD, Multibeam, Hma on.ar, Dual frequency Side .
. CTD, Chemical Multibeam, CTD,
SBP, Side scan Scan Sonar,
Sensors Sensor ) Magnetometer,
sonar, Jaguar : Sonar Multibeam, SBP, EH chemical
Magnetometer g ' ’ CTD, ADCP chermcat sensor
Camera
USBL Nav with Puma @ water Emergenq./ . lowfspeeq
. . . cloumn survey transponder, mission photographic,
Function real-time Acoustic ) i ) )
L. Jaguar : sea floor abort, ascent weight | acoustic bathymetric
Communication . .
survey drop, Iridium mapping
Experience - Arctic, Antarctic Antarctic Arctic
thet T AUVE Efdtal o™ Puma&laguarts W53 5= R
ARPe 2E BTk o]F REMUSE =2do]l i sjuAgn
Kongsberg Maritimedl] 7]&oldS& ¢ RdR A|ABRJIANNE w2 AT

Agate weol,

O AUV(Glider)

Name

Slocum Glider

Spray Glider

Image

Dimension (m) 0.22(Dia)*1.5(L) 0.2(Dia)*2(L)
Weight (kg) 70 60
Depth range (m) 1000 1,500
Maximum speed 1 m/s 0.25 m/s
Selective Option CTD. ADCP
ADCP, CTD, Fl :E E t‘ |
uorometer, Exte
Sensors Echosunder, PAR, meter, ma
K bladders,
Oxygen, Acoustic Altimet
Modern imeter
Long-range and
Function duration capabilities GPS, Iridium
unctio Vertical profile and Communication
horizontal moving
Experience Antarctic -

_12_



=Zdtolt = AA R QWA AL Thesdte] SA AL Ho| &85
= FRAREF shyolt. o]F Slocum =Etelt e A# Aty olgt2e s &83519
FEAel AR walolt,

O HROV (Hybrid Remotely Operated Vehicle)
Name NUI(Nereid Under Ice) Mesobot
Image
Dimension (m) 3(L)*1(W)*1.8(H) -
Weight (kg) 2,000 -
Depth range (m) 2,000 1,000
Maximum speed 1.3 m/s -
CTD, Fluorometer,
Sensors Multibeam, imaging N
sonar
pumped—filter sampler,
7-function manipulator, enabling to capture
Function support for 10 auxiliary | geochemical samples,
Sensors plankton, microbe or
seawater
Experience Arctic -
sto]HE] =3 ROVI/NIAMEE BAIGOo™ o]l f=EFsf AT st
NULE @A gatel #85 stolue=g ROV dEFAe & 4 9tk 7]
=o] MdE 71 5742 umbilical cableo] old <= FAlo]ES FAlA O ER
Hggomn 20km7d ROVEER $8o] 7bsste] WRSHF AL §88
mitelth, g Quel ROV £887] AE BAFHR Yo-Yod ©AE
vkt gALE 75

1}, MBARI(Monterey Bay Aquarium Research Institute)

MBARI= #Hdold A= hEAQ fFAT4AZ ROV AUVES AHA 71
83t AT o]F Mini ROVe A717F 2P o|WAE thgst 7|5
A AEHer Fst AES 7HA L Qo] SHEEET 5 o=

83} tether”}t E_u.oi AUV (autonomous underwater vehicles)

o
o < JWEste] Aatel AREstal sl

e o

,13,



O ROV

Name

Image

Doc Ricketts

Mini ROV

Dimension (m) 3(L)*1.7(W)*2.2(H) 1.8(W)*3.65(L)*2.1(H) | 1.2(L)*0.88(W)*0.6(H)
Weight (kg) 3,380 4762 362
Depth range (m) 4,000 4,000 1,500

Maximum speed

fluorometer, acoustic

CTD, transmissometer,

CTDO, 1.2MHz DVL,

CTD, transmissometer, 3-axis Digital
Sensors . .
flow meter, spatial oxygen sensor compass, Scanning
laser sonar
i f ion ECA
USBL, HD camera, Swing arm, Sfample 5 unction EC
. L. drawer, 7 Video manipulator arm, Auto
Function Gigabit ethernet port, )
Fiber Optic G Channel, Ethernet Depth, Heading,
iber ic Gyro
P v port(10/100b, Gigabit) Observation mode
Experience Arctic, Antarctic Arctic Arctic
F3%9 ROVE BAstn glov] RERWGe] FARIAYL Bista ot
ojF A FAFoR FAe] 7h= BAL Mini ROVO|th. A7 A2
1,500mel A5t 239 Z7o) st HAE Zbsahe] 2FATHNME F25
Fgol Jbsetm ofn] HFold Be PALAL wisha g mdlelrt
O AUV
. Seafloor Upper Water
Ime AUV Tethys(LRAUV
Name magme Mapping AUV Column AUV ethys( )
Image

§ PR

0:54(Dia)*3‘66(L)

Dimension (m) 0.53(Dia)*5.30(L) 0.53(Dia)*5.30(L) 0.31(Dia)*2.3(L)

Weight (kg) 680 680 476 110

Depth range (m) 6,000 6,000 6,000

Maximum speed 154 m/s 1.54 m/s 1.54 m/s 0.5 m/s
Camera : 1.8s/fire CTD, Oxygen

Automated Visual

Multibeam, SBP,

sensor, Ultraviolet

Sensors . Sidescan sonar, Spectrophotometer, -
Event Detection .
CTD, FS-AU Sonar Laser Optical
System
Plankton Counter
Email position vie research more the
Using VARS(Video . 4a1 P .n 4 . o
. . Iridium satellite net gulper samplers : 1,000km
Function Annotation and } o o
Homerpro acuostic 1.8L water samples monitoring biological
Reference System)
beacon process
Experience - Arctic Arctic Antarctic
T4 AUVS Tethysve= GAZRAME 98] /e 2= 1,000kmeold ©
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1ot

2

ot A= =9 s 4 (National Oceanography Centre)
NOCE 9% gy Ag2BE AAF G79 i HFATEE B 5
FRRAY 2 $4S 9 A7 95 ok
O ROV
Name Hybis
Image
Dimension (m) L5(W)#2.7(L)*2(H) -
Weight (kg) 3,400 -
Depth range (m) 6,500 6,000
Maximum speed 1 m/s -
S Avoidance Sonar ~
Cnsors Multibeam Echsounder
Auto Depth, Altitude, Mounting different
F . Heading modules for sampling
unctig 2 Manipulator Controlled by the fibre
6 push Core Box optical cable
Experience Antarctic -
2% 2 ROVE 8540l 6,000mel =& A8 Fe2 o2 o5 [SISTE P=8A)
A9% A et
O AUV
A
Name Autosub3 Autosub6000 utosub
Long Range
Image

Dimension (m) 0.9(Dia)*7(L) 09(D1a)*55(L) 0.64(Dia)*3.6(L)
Weight (kg) 2,400 2,000 660
Depth range (m) 1,600 6,000 6,000
Maximum speed 1.0 m/s 0.4 m/s

Echo Sounder,

MRUS6, CTD, ADCP,

Scanning sonar,
collision avoidance

ADCP, CTD, Communication

Sensors . . . e

transmissometer, sonar, Multibeam, antenna(Iridium, Wifi, GPS)

oxygen sensor ADCP
. . Deeper than Autosub3 Maximum survey range : 6,000km
. mapping out both ice . . .

Function Possible to survey ice 2-buoyancy wings

above and sea bed . .

area Little energy consumption

Experience Arctic, Antarctic Arctic, Antarctic Arctic, Antarctic
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nUl Sea-lce Concept of Operations

+—— Acoustics package
Depressor (~50 kg)
Umbsilical (5 m) Light Fiber-Optic Tether (20 km)
Tow-body (=35 kg)
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