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Goal Statement

“The goal of the ship/shore communications
subcommittee is to help the federal funding
agencies develop a viable plan for the US
Academic fleet’s ship/shore communications that
will help the ships meet the growing demands of
internet connectivity for general communications
and telepresence.”

= Define/quantify day to day bandwidth needs

» Give guidance on infrastructure and models
for telepresence

» Create ideas/plans on how to meet the above
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Ship/Shore Communications
Subcommittee

®12> members

® 2 Meetings:

® RVTEC —College Station, TX—-21Novi13
® NSF —16Jani4

® Report of findings and
recommendations




Report

1. Current Systems/Background

2. Future Day to Day Requirements
3. Telepresence

4. Bandwidth Management

5. Upcoming Technology

6. Recommendations
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el Current Systems/Backgro

il

"HiSeasNet (HSN)/C & Ku-Band

¢ |[n place since 2002
e “Use it or Lose it”

Pros

Global Coverage Antennas are large
(C- band) and complicated

Room for Expansion |Not enough bandwidth
Cost/MB Infrastructure is older

Ships go out of HSN footprint

~4TB sent through HSN in 2013




Current Systems/Backgrou
Fleet BroadBand (FBB)/L-band

¢ |[n place since 2009
e Pay per MB sent

Pros Cons

Global Coverage Limited bandwidth
Smaller, more Cost
robust antenna

~1.2TB sent through FBB in 2013
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® |nternet at sea

Science Operational
Support

Ship Operational Support
Data to ship
Data from ship
Ship email
Access to shore/web email
Morale
Non-cruise related science
business

¢ Telemedicine

e Voice

Day to Day Requirements

e Science Operational
e Ship Operational

e Safety

® Morale

Video -streaming
Video-conferencing

Desktop-sharing (eg
Webex, Go To
meeting)

e Telepresence
e VPN
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‘Day to Day Requirements (cont.

e Separate systems e Flexibility

e Auditing o
capabilities Scalability

e Security e Reliability

Shore to Ship |Ship to Shore

C-Band 512 Kbps
Ku- 256 Kbps
Band

4X the current
bandwidth!
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=== | Telepresence

® Requests are on the rise
Bandwidth | Example

Public Viewing .5- Streaming standard definition video
to the internet.

Remote .5- Streaming standard definition video

Learning/ Media to the internet with direct

Events/ interaction (2-way audio/video)

Outreach with a school, other venue or media
via two-way audio.

Telepresence- Streaming at least one channel of

Enabled Science high definition video to shore with
bi-lateral audio support to shore
based scientists working daily with
ship-based scientists on a cruise.
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Bandwidth NEREEE N

e Concern that “bigger pipe” will
simply become clogged again.

e Various “systems” within the fleet

e Difficult to create a one-size fits
all policy

e Will collect user-level data for 1year

e Draft a plan at the next
RVTEC meeting




Upcoming Technology
e C & Ku-Band

® More efficient, less expensive modems
e Dual band antennas

e Ka-Band & INMARSAT Global Express (GX)

e Ka-Band is large spectrum with
incredible capability

¢ Global spot-beam coverage

e GX combines L-Band with Ka-band

® Pros & Cons

e GX to be fully operational by Q2 2015
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Recommendations
Three-Year Plan

Overall:
Keep current system of HSN as primary & FBB back-up
Increase HSN bandwidth by 4x & improve infrastructure
Thoroughly test GX as it starts coming online
Monitor bandwidth and create a Management Plan

Move ships toward Level 3 telepresence capability as
need and budget allow

Meet annually at RVTEC
Review after 3 years




Ship-to-Shore Telepresence




>

\Y
Yo nps®

r%f

132°W

Elevation (km-msl)










«EXPLORATION NOW

WATOH LIVE THE MISSION THE HIGHLICHTS THE TECH THE TEAM THE LATEST

THE HIGHLIGHTS

QA
- ’ Octopus's Garden in a CORK Meet the Team
b :

O

Chelsea Catara

i 3 m.

T T

Jason Dive Highlight - Octopus's Garden

It is not uncommon for an oticpus 10 e up residence in or around a CORK. This footage taken
by a Jason camera at the botiom of the ocean shows the resident octiopus at CORK 13628
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New Frontiersin

Ocean Exploration

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

CUEST EDITORS | KATHERINE L.C. MLL,
MACHARL L. BRENNAN. AND NICOLE AL RANEAULY

EXPANDING THE TELEPRESENCE PARADIGM
Live Interactive Programming from R/V Atlantis and ROV jason

By Dwight £ Colennan, Do Livelybesoks, Shavan Kotz Cooper.
Cregovy Mulider Andrew T. Fsher Anne M. Trih ond Douglas R. Toorney

Since 1951, Robert Balland has esvisioned a concapt of
ocesn exph with multiple ships collecting video and
data froes the deptha of the world ocesn sad beosdcasting
discoveries in seal tirne through ship-to-shone satellite toch-
sology. In 1989, the ey vison was seakoed whes
e fiest Juson Pregext bevud asts employed ROV iechaed
ogy deveboped by the Dvep Subesergeone Labumationy o
Woods Male Ocmnographic Instiution (WHOL). Those
carly telep bled broad delrvered Lve ode-

| prog: % to vast sndiences who could partics
pete b the expl ot was happening

The vishon expanded ba 2003 when the kastinte

for Explecumun developed 2 sew st of ROV and
ebepreserae S hrmakoghes s pant of 3 poetable system
that was inatalied o thips of opp - In 2007, those
expoditions began %o featare bue broadcasts 24 houn a
day to sadeace on the Internet and ot vezoes wach ©
Mystic Aquarters, oll made pousble through o prototype
version of the lnser Space Conter (ISC) m URI GSO.
Srmie 2009, the elepresence paradagr has grows ssdsan
tally with the Sevelopment of 1/V Nawoia, Jouts

s | L) ROV joven purt of B UNOLS Nastond Danp S
g4 g e b by s Mt T g ate
B R

apd hat have dedscated ROV aend sebep "
Serns natalied on bowsd and that conduct field wodk op o
o oo h yeur.

of the NOAA Ship Olnanes Laplorer, 3nd construction
ofdhep I5C. Live boosdcasting can now orlg:

Deghnaing tn 200, the telep bled exph
peradigre expanded yet agaia to levolve mose dhipe, inciad-
ing the Schasidt Ocean bnsttute's K/V Aallior, the University
ol Wisiogton epersted R/V Thowas G. Thowpuon, nd the
WHO opermed RV Addawts (the lamer bwo ships are part
of the University Natwooal Okemmagrapdec Laberstory
Syvtemn [UNOLS] ). Many more bue fonds coubd now be
seceived and Sutributed theough the 15C and wsed for
Love vidkeo prods 4 with the Prpl
Now program (see page 22). W sepoet hese on two
speakc ey ed pooy docted
during Ove surmener of 2013 o0 bound R/V Atlants that
wsed the Jaom ROV system (Figare 1) This poogect
P amdh I the dewslop od o
of telepovsence techaology for UNOLS platforma,
leading to even grester expanuion of the telepossence
viskon for the academic reseanch floct, with scversl new
shups shated %0 covne 00 e i The sear future.




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




Tim Shank’s project:

HADES

HADal Ecosystem Studies

Kermadec Trench, April 10 to May 20, 2014
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NSF INSPIRE OCE1344250

TREET: Transforming Remotely-conducted Research through
Ethnography, Education, & Rapidly-evolving Technologies
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Craig Moyer and Bill Chadwick’s project, Nov-Dec, 2014:

Champagne
Vent Field




R/V Sikuliag Future RCRV(s)
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