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Telepresence—Enabled Ocean Research and Exploration:

» Background -

Ships/ROVs - NOAA Ship Okeanos Explorer and E/V Nautilus
Deep Discoverer and Hercules

Shore Facilities - Inner Space Center and ECCs

Education and Outreach - Exploration Now, Unknown Ocean

> Pilot Project —ROV Jason (NDSF) and R/V Atlantis

» Future Plans for Telepresence with UNOLS Facilities
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Ship-to-Shore Telepresence
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NOAA Ship Okeanos Explorer Dashboard: EX1302 40 35 413" N

QUA [wha bw P01 ) 0 00

W bo-Stvorn Deta Trameter Femdt

EX1300 Dwte Uplont
Dt Upiomd Upaiote - Weed, 08 Jun 2013 143000 OMT

TOG Dte b 35130608

1308
EX1300 Dwite Lot Upciate - Weel, 08 2o 30113 1323000 QMY

EX Is 1250,

hydrothermal
waters within the Cayman Islands Exclusive Ec

heading Is 035 degrees, and the location Is 18
operations will continue throughout the day.
PH = what ar the white boulders -zoom ?

bie: ahhhhh ?
[imestone?

Mount Dent”, Operations are being conducted in
onomic Zone. The ship s current
22.62 N, 81 47.88 W. ROV

(5:50:32 PM) )ames-:-n':lark-:-.
sIkecheadle: talc?

W10

Jun-25 00:3254 Z




L
S MO A e, e
L )

L .

US West |, Okeanos

US East | uTC



| | - - | | See more Fwesome

: - Le
‘ " e o ‘ - e - clips ¥ our video
“ ! L. Y gallories!
- - ) | oo
| ‘ e\ | : .y A
e w AOVT About P 150 Doep Soa Lost City 2003 NOAR Mic-Cayman  Nawtius NAO1T
Cammunitine Hiee Hgriighta Highlights

The Inner Space Center, located at
the University of Rhode Island's
Graduate School of Oceanography,
utitizes telepresence technologles
to bring oceanographic exploration
to the world in real time. Please
browse our live video feeds and
video gallery to learn more about
the projects we support.
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Exploratorium, San Francisco



THE UNKNOWN OCEAN

LIVE INTERACTIVE EDUCATIONAL PROGRAMMING UTILIZING
SHIP-TO-SHORE TELEPRESENCE TECHNOLOGY
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Mystic Aquarium
Unknown Ocean Kiosk



MYSTIC AQUARIUM — NAUTILUS LIVE THEATER

Exploration Command Station




The Unknown Ocean
Mapping the Seafloor
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The Unknown Ocean: Exploring Inner Space 9888

Live Feeds from the E/V Nautilus

center

15:29:52 EDT




» 582812 58:28:12 “h

'
E/V NAUTILUS R/V ATLANTIS
muso“ Mymuf & part of our 2013 season! Follow us on facebook und
ter for updates on 2013 resulls and plans for 2014, which will take us
beck to the Gulf of Mexico & Caribbean.
CARIBBEAN SEA month 4 weeks 8go
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2013 Rovmmﬁm Tras
inthe U S Northeast Canyons Follow along
a3 the Okoanos Expiorer team “shakes down”
& new remotely operated vetucie (ROV)
Capabie of diving 10 depths of 6.000 rmeters




Houston
Museum




- — -

" IE WA eE  Live
m N e
-

The Okwanos Explorer s the At vessel i the et of the
Nations! Oceanic and Atmospherc Adminivtration (NDAA) 1o be
dedicated solely to exploration and discovery missions, Ity
equipped with a remotely aperated vehicle (ROV),
sophisticated multibeam sonar technology for mapping the
sen Moor as deep as 6000 meters (nearty 20,000 feet), and 24
howr satedlice telecommunications equipment to beam images
in real time from the ship and ROV to destinations on shove
The Okeancs Explocer is primed for making new alscoveries
with svery mission it undertakes. Yenture into the vast and
Largely unkrsown ocean and foltow alang with the Okeancs
Explorer scinntists and crew on Thelt discovery voyages




Telepresence — Pilot Project for UNOLS:

» Project conceived after last UNOLS Council Meeting — sponsored by
ONR and NSF

» Targeted funded NSF projects that planned to use the ROV Jason
» Focus was on education and outreach, not remote science

» Found willing PI's with existing outreach programs to use Jason on
the R/V Atlantis — July 2013

Doug Toomey, Anne Trehu, Dean Livelybrooks
Cascadia Initiative — Ocean Bottom Seismometers

Andrew Fisher, Eastern Flank of Juan de Fuca Ridge -
Hydrogeology, Geochemistry, Microbiology at CORK sites

» Conducted science communication training for the educational
teams onboard to support live ship-to-shore interactions and video
broadcasts about the research
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Mobile Telepresence Unit (MTU)
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{EXPLORATION NOW

WATCH LIVE THE MISSION THE HIGHLIGHTS THE TECH THE TEAM THE LATEST

THE HIGHLIGHTS
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Jason Dive Highlight - Octopus's Garden

Itis not uncommon for an octopus to take up rasidence in or around a CORK. This footage taken
by 8 Jason camera at the bottom of the ocean shows the resident octopus at CORK 13628
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Oceanography EXPANDING THE TELEPRESENCE PARADIGM

VOL.27, NO.1, SUPPLEMENT | MARCH 2014 Live Interactive Programming from R/V Atlantis and ROV Jason

By Dwight £. Colerman, Dean Livelybrooks, Sharen Katz Cooper,
Gregory Muider, Andvew T, Fishet. Amne M. Tréw, and Douglen R. Toomey

Since 1981, Robert Ballard has eovisioned a concept of
ocean exph with multiple ships collecting video and
dmﬁu-tbtdmhdlhwﬂdm-qu
discoveries in real time through ship-to-shore satellite tech-
nology. In 1989, the telep vision was realized when
the frst Jason Project broadcasts employed ROV technol-
ogy developed by the Deep Submengence Labarstory ot
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pate i the expk e was B
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for Exploration developed a new suite of ROV and - - ; =
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was instaled on ships of opportunity. In 2007, Pt o o Beavwe e e (Vasmagrigte SiTer
expeditions began to feature live brosdcasts 24 hours &
| day to sudiences on the Internet and at venues such s

o Mystic Aquariam, all made powible throogh a peototype  explovation that have dedicated ROV and telepeesence sy
vorsion of the Inser Space Center (15C) ot URI GSO, tema installed on boand and that conduct field work up to
. ® Since 2009, the telepresence paradigm has grown substan- six months each year.
New In tially with the development of E/V Nautdus, introducts Beginsiag in 2013, the tebep bled expl
of the NOAA Ship Okesvor Explorer, and i Sgm expand ‘wwhhﬁvmﬁ;w

of the permanent ISC, Live broadcasting can now orig: qum%m.wmum

Ocean Exploration | e Rl e i

WHOI opecated R/V Athantis (the Latter two shigs are part
of the University- National O s e y
System [UNOLS]). Mmhh&mﬂwh

The E/V Nautilus 2013 Gulf of Mexico
and Caribbean Field Season

during the sunmmver of 2013 on board R/'V Aslantis that
wied the Jusen ROV system (Figure 1), This project

& mil I the develop and use
dwm«hgfmwouph
leading to even greater expansion of the elepresence
viston for the academic research fieet, with several mew
ahips slated o come on line in the near fusure.

GUEST EDITORS | KATHERINE L.C. BELL,
MICHAEL L. BRENNAN, AND NICOLE A. RAINEAULT




Challenges

» Need for more technical support - satellite operations, network
engineering, telepresence systems, production logistics, shore

» Funding — can’t rely on supplemental funding - need to plan for
and budget for telepresence activities through the proposal process

Successes

» Outreach - lots of interest in the scientific activities, conducted
more than 100 live interactions with various audiences

» Data transfers to shore for remote science collaboration

» Bonus - supported Chris Reddy’s shore-based participation during
Dave Valentine’s cruise in October

» Leading to more telepresence-enabled cruise opportunities
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Tim Shank’s project:

HADES

V HADal Ecosystem Studies

Kermadec Trench, April 10 to May 20, 2014




NAUTILUS EXPL@RATION PROGRAM

Contract
@ Exploration
® Possible cruise
& Port
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TREET: Transforming Remotely-conducted Research through
Ethnography, Education, & Rapidly-evolving Technologies

~ Zara .Mirmalek
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I REET Participants:

Interdisciplinary Principal Investigators: Masako Tominaga, Michigan State University

Chris German,WHOI + students

Katy Croff Bell, OET Eric Mittelstaedt, University of Idaho+
students

Zara Mirmalek, Harvard University

) Pete Girguis, Harvard University + students
Amy Pallant, Concord Consortium 8 4

Kanna Rajan, MBARI

Early Career Scientists & Undergraduates
Anna Michel, WHOI

Scott Wankel, WHOI

Chris Roman, University of Rhode Island

Expert Mentors

Steve Carey, University of Rhode Island
Cindy Van Dover, Duke University
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TREET Co-Pls, Early Career Scientists, Expert Mentors, + 8
Undergraduates (not pictured, pending permission to use their images)
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TREET Focus & Goals

* To understand and capture the ways in which telepresence-
enabled cruises

- further ocean science and exploration
- can be advanced with new technologies and social practices
- allow more access to research environments

* To develop education tools for undergraduate training

* To produce an ethnographically informed study to feed
forward in developing new technologies and social process for
telepresence communities



Craig Moyer and Bill Chadwick’s project,

Nov-Dec, 2014:
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NOAA
Science-on-a-Sphere

Education Center

Silver Spring



R/V Sikuliag Future RCRV(s)
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R/V Neil Armstrong and R/V Sally Ride
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