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How does It ©

=\Where are we at now?
zHow has it changed life at sea?

S| Jér/ Wiy was It
0 what It does?

zWhat problems have we learned from?
=Where to from here?
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HiISeasNet?

255_9 cant banawiadthn to/from OJEI"E'fJ"’ -
sea for real-time data transfer home

296 kbps ship-to-shore, 32kbps"_hore-to -ship
(shared)

zsPossible services: Email, Web access, real-time
data sent home, videoconferencing, VolP, shore
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command of instruments, collaboration, etc.

& Always-on connection, flat monthly cost

N0 per-bit or per-minute charges like Iridium,
Inmarsat, F77 MPDS, etc.)

ez Pacific and Atlantic ocean coverage for large
vessels



Needs determineraesign...

= Goa ~-Banad antenna:
,gs2.4m dISh is smallest size, SeaTel make S best
marine stabilized antenna around

z'Small bandwidth on Intelsat POR and AOR
satellites

& Smaller ships need smaller antennas, must go
Ku-Band

#1.2m and now 1m SeaTel antennas

&Ku-Band satellite coverage for Gulf of Mexico and
coastal regions

&< Networking layer is all IP, Cisco based on
ships and shore




teleprt .
=< Added two ships and our own n earth station
= Added more C-Band ships

z Added Ku-Band coastal and Gulf of Mexico
coverage

2 Now at 10 ships and 1 fixed station, 3
antennas at earth station (7m POR C-Band,
/m AOR C-Band, and 3.8m N. Amer Ku-Band)

#RF gear I1s Codan, networking is Cisco,
antennas are SeaTel, Prodelin, and Vertex







U fo
SWJJOHHH fer'JfJ
ite banc J\j\/ dth

& Ship-to-shore: 96kbps (C-Band), 64kbps (Ku)
& Shore-to-ship: 180kbps for 3 slots on AOR €-Band, 160kbps
for 5 slots on POR C-Band, 192kbps for 3 slots on Ku-Band

& Per ship slice of shore carrier: ~32/64 (C/Ku) kbps

#< Hub station connection to Internet
&< Direct routing through to home institution
& Voice over IP through to home institution
& Emaill
& \Web browsing
s Video teleconferencing




= C-Band (2.4m dishj,
Global covet
& RIV Atlantis
& R/V Kilo Moana

2 R/V Knorr

& R/V Melville

& R/V Revelle

= R/V Seward Johnson
& R/V Thompson

& |IDA HOPE Station (BAS
Antarctica)

& R/V Langseth (future)

coastal coverage)
&R/V Endeavor

2 R/V New Horizon

&R/V Pelican (1m
dish)
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Ku-Band

1m dish

_ 250 Ibs
1.2m dish Rx gain: 40.1 dB
800 Ibs

2.4m dish Rx gain: 41.65dB




nﬁw___

-+ d
/ﬂdE- :

—+2dB

o~ +3dB







Ku-band

Coverage







HoW e IS aliiierent

= Real-time emallfexchnant
=VoIP and instant messaging

= Photo/video exchanges in real time

= Remote control of equipment from other
ships

zsSclentists collaborating with shore
2 Ship operations benefits

s Dally life (online banking, entertainment,
photos home, etc.)

2sAsk the ship operators and scientists!
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HiSeasNet
General Diagram
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SHIP EQUIPMENT

UWSDh Campus
Haiwrart,

= ttution



Z-rﬁakes or
days on long transits

2No IOR coverage...cannot see It from San
Diego

& Some ships are not large enough for C-Band
antennas, but don’t operate in Ku-Band areas

2 Somewhat frequent equipment problems on
small ship platforms




FallUfESTaNENSEIES

= Most proniemsrare tsEIreirshipNElatea
=z Power outage; antennerepoil S, gyro raiure,
unfamiliarity’ Withrgear; netter a“ INg, etc.
= Solution: Learn gear and ship quirks via training
program under development
= Antenna pointing failures occur, but usually
are not catastrophic

&sSolution: Upgrading older ship installations during
maintenance to newer SeaTel antenna logic

2When equipment dies, it is usually RF gear,

despite it being the “most reliable in the
business”

&sSolution: Spare LNAs on board, encourage all
ships to have on-board RF spares, depot converter
and power amp spares in SD
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EQUIPmMENNPDOVWRLINE
Date Location Problem Dow nti me
2/2002 Revell e Bad rotary joint on install 0 shipdays
3/2002 Revell e Rou ter fail ure ~0 ship days
4/2002 Revell e Antenna PCU failure (had spare) 0 shipdays
11/11/2003 Méville Bad PCU atinstall 0 shipdays
4/2712004 Revell e Failed LNA 20 shipdays
12/1/2004 Revell e Conv erter failurein port 0 shipdays
2/2/2005 Earth Station Circuit bresk er tripped 1 ship day
3/17/2005 Earth Station Conv erter problem? 1 ship day
4/1/2005 Atlantis Broken antenna sprocket 1 shipday
4/11/2005 Méeville Fail ed po wer amp ~30 ship days
5/20/2005 Eath Station Blown fuse
7/10/2005 Kno rr Broken antenna drive belt 2 ship days?
712412005 Earth station Fail ed po wer amp 12.5 ship day s
7/31/2005 Earth station Fail ed po wer amp 3.5shipdays
8/11/2005 Earth station Noisy link to the internet 15 ship days
9/12/2005 Earth station Ku -band conver ter inter mitt ent 0 ship days
9/5/05 Thomp son Ku -bandpo wer amp fail ure 1 shipday
Video gear
10/1/05 Earth Station Blown fuse 1 ship day?
11/8/05 Thomp son Pede stal structure fail ure 10 ship days
11/12/05 Earth Station Blown fuse 1 ship day
3/22/06 Seward Johnson | Bad power amp at install 0 ship days
3/23/06 Seward Johnson | Bad spare PQU at install 0 shipdays
5/11/06 Earth station CampusACT router failure 3.5shipdays
712006 Kno rr Bad level cage and PCU 1 ship day?
8/14/06 Peli can Failed BUC dho rtly after install 2 shipdays
8/15/06 New Horizon Failing A mp(?) Cassing 1 shipday
shou I ders affecting Endeavo r
signal?
9/29/06 Earth Station Ku -band tripped GF CI while 45 shipday s

Geo ff and Steve unavail able
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= \Work Ji tiraining ougmrr
ngu Lrl/) e Juor rJ rJaa;r 0om training for
E ., i |

2 Wil mvolved theory, troubl ooting, procedures,
operations, monitoring, etc.

zHave a rough outline now, will be soliciting
feedback soon

zHope to generate better permanent written
materials for HiSeasNet operations

#<Bring Langseth online

zsContinue routine operations and
maintenance/upgrades of all equipment
(tracked In a trouble ticket database)
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