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Outline
• Overview (what’s the problem)
• From bits to data
• An example shipboard data system (USCGC Healy)

– Acquisition - displays - archive

• What does yours look like?
• Intro to Show and Tell

– Steve Roberts: Real-time shipboard GIS
– Kevin Fall: Delay/disturbance tolerant networking
– Jules Hummon: ADCP xxxxx
– Ilya Nikanorov: QC System for Marine Technician Operations
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What problem(s) are we trying to 
solve?

• Satisfy the needs/desires of the current 
science party, so they can do good 
science (and get funded to come back 
again)

• Insure that the data can be used to do 
good science 10 or 20 or 50 years in the 
future.

• ?
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Some interesting issues to 
consider

• Longevity
• Maintainability
• Transparency
• Evolvability 
• Scalability

from Danny Hillis,The Clock of the Long Now
http://www.longnow.org/projects/clock/
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Bits to Data
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Top level “flow”
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Healy Science Data System
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Categories of 
data by “type”

Time of day
Navigation, Attitude, & Heading
Sonars (multibeam, sub-bottom, 
ADCP)
Physical properties (weather, TSG)
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Healy uses a GPS station clock to provide time of day 
synchronization across the science network.

All data is time stamped.
All time stamps are not created equal

the key that ties all
of the data sets together

Time of day
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Navigation 
Sources

Rockwell Collins P-Code
Trimble Centurion P-Code GPS
Ashtech ADU-5 GPS
Furuno WAAS GPS
Ashtech Glonass/GPS
Applanix POS/MV-320

Text
Text
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Attitude & Heading

Sperry MK-37 gyro compasses (2)
TSS-335 Marine Motion Sensor
Seatex MRU-6
Applanix POS/MV-320
Ashtech ADU5



November 10, 2005 Dale Chayes <dale@ldeo.columbia.edu> LDEO/Instrument Lab 12

150m - 10,000m water depth
12 kiloHertz (cw, short pulse)
115º full swath (on a good day)
seafloor bathymetry
image (sidescan-like)
amplitude

Multiple formed beam 
sonar: (multibeam) 

SeaBeam 2112  
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Multibeam data flow

Text

If you get all the inputs 
right all the time, you 
get good data out!
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Sub-bottom 
Profilers (2)

ODEC Bathy 2000 & Knudsen 
320

CW and FM modulated 
transmission
2.75 to 6.75 KHz subbottom  
12 KHz echo sounder
Only one set of transducer 
arrays for each frequency
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Acoustic Doppler 
Current Profilers 

(ADCP)
RDI ADCP-75 Ocean 
Surveyor (76.8 KHz)
RDI ACP-150 Broad 
Band (153.6 KHz)

Has an SVP-2000 
sound speed probe 
in the well with it.
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Thermosalinographs

Sea-Bird Electronics SBE-21
Forward (Biochem Lab)

Two remote temperature probes, one for 
each water intake (old and new)

Aft (Aft Hose Reel Room) 
no remote temperature probe

New on this winter in main deck 
passageway
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Calculating sound speed

Sea Water 
temperature

Conductivity
sensor

Cell temperature

Conductivity

Text

Sound 
Speed
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XBT, XCTD, XSV Probes

Expendable probes
XBT provided with 
multibeam for sound 
speed profile
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Gravity Meter 
(temporary*)

Bell BGM-3 on loan to 
Dr. Coakley (UAF) from 
the Navy (NAVIGATION AND 
GEODESY APPLICATIONS BRANCH of the 
NAVAL OCEANOGRAPHIC OFFICE)

* for two years now.....
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Weather+

R M Young (and manual)
Wind speed & Direction
Temperature
Humidity
PAR (not yet)
Atmospheric Pressure

Terascan
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Functional
dependence
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“Real-time” access to data

• Read-only file systems
• UDP (broadcast) datagrams (currently)

– Considering moving to multicast datagrams
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Watchstander workstation
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Real-Time 
Displays

• NOAA SCS
• Mapserver (open source web GIS)
• Labview 
• Custom applications
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Mapserver-1
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Mapserver hly05tc
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Mapserver-northpole
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QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.
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QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



November 10, 2005 Dale Chayes <dale@ldeo.columbia.edu> LDEO/Instrument Lab 30

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.
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LDS-ctd-display
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Bits to Data
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Datalink Query
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Healy Legs
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HLY03td-table
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Hly03td-mapview
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Healy Summary

• Mix of:
– NOAA/SCS (Win)
– LDS (Linux)
– Vendor’s apps, eg.g (ADCP, Multibeam, 

Subbottoms, Terascan, TSG

• Common network RAID array(s)
• Win, OS X, and Linux “seats” via wired and 

wireless
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Credits
• Healy crew (MSTs) El 

McFadden
• David Hasseliv
• Val Schmidt
• Ethan Gold
• Anthony Johnson
• Will Handley
• Steve Roberts
• Richard Perry
• Bob Arko
• William J Robinson

• Jay Ardai
• Kevin Fall
• Many from the 

Conrad, Ewing, 
Palmer and SCAMP 
data systems 

• The open source 
community including
Minnesota 
Mapserver, Perl, 
MB-System, GMT, 
and many others
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Healy Real-time mapserver

Steve Roberts
(Demo in Show & Tell)
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Delay Tolerant Networking

Kevin Fall
Intel Research Berkley

(Talk here and Poster in the Show 
& Tell)
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ADCP Acquisition and 
Processing

Jules Hummon
(Demo in Show & Tell)
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Adcp-1
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ADCP-2
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ADCP-3
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ADCP-4
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Quality Control System for 
Marine Technician Operations

Ilya Nikanorov
(Demo in Show & Tell)


