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http://maps.ngdc.noaa.gov/viewers/bathymetry/

Ocean going deep water UNOLS vessel 
multibeam systems (mostly Kongsberg 
EM122 12 kHz) are filling in the gaps 
with trackline mapping
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http://www.unols.org/images/ships/shipimages.html

U.S. Academic Fleet

-NINE are equipped with     
multibeam echosounders
- THREE more are coming
- TEN of TWELVE are KM
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Problems?
• UNOLS vessels serve many disciplines of science: 

mapping is not always the priority
• Marine technicians must maintain all sensors and 

systems: multibeam often left unattended
• Multibeam “know-how” is highly variable on many levels:
– Technician to technician
– Ship to ship
– Institution to institution

• Know-how is not always transferred with crew rotation, 
personnel turnover:                                                                     

Well understood system and procedures becomes 
poorly understood or forgotten very quickly

Net result….?
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DATA QUALITY 
VARIES 

DRAMATICALLY 
ACROSS THE FLEET
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Towards a Solution
• June 2010: MB workshop at NSF in response to fleet-wide issues 

with multibeam performance
• Goals:
– Discuss operation of the sonars
– Identify common threads in documented problems
– Get advice from domain experts and other MB users 

• Outcomes:
– Identified several specific operational and technical issues, 

some poorly understood, impacting multibeam data quality
– Identified a strong need to coordinate operational and 

technical efforts across the fleet
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MAC
CCOM/JHC &

LDEO

Government

Etc, etc, etc

Private sector

Manufacturers Academia



FEMME 2013 Multibeam User Conference
April 16-19, 2013, Boston, USA

Multibeam Advisory Committee (MAC)
• NSF funded project: UNH and LDEO
• Fleet-wide Approach
• Facilitate Communication
• Community of Stakeholders 
• Technical Resources
• Seek out Best Practices
• Technical Teams
– Shipboard Acceptance
– Acoustic Noise
– Quality Assurance

Boots on the Ground
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Overview of Technical Teams

ANT and SAT
help optimize ship and 
system performance
(Tim Gates, John Hughes Clarke)

QAT
help optimize the way 
data is acquired
(Jonathan Beaudoin, Paul Johnson, 
Vicki Ferrini)
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MAC: 
Acoustic Noise Team

• Goal: Perform acoustic noise tests to assess and potentially 
improve sensor efficiency (coverage) and data quality

• Establish baseline noise levels
• Help populate an archive of historical data on noise properties 

of each vessel to aid in monitoring over sensor lifetime
• Several ships already assessed prior to formation of MAC
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Benefits of Acoustic Testing

• Identify acoustic deficiencies 
that limit full sonar 
performance

• Provide corrective actions for 
problem areas

• Develop “quiet” 
machinery line-ups for 
best performance

• Develop operational 
guidance to mitigate 
acoustic noise issues +/- 10 dB of Noise Levels can make 

a big difference in coverage!

Figure prepared by X. Lurton
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Examples of Recent Acoustic Findings
• ATLANTIS – has a cavitating gondola
• LANGSETH – quieter at 9 knots than 0 to 8 knots 

due to controllable pitch propellers
• KILO MOANA –performance is impacted by diesel 

engines above 9 kts
• MELVILLE – anti-roll system increases noise levels 

and limits sonar performance during roll events
• REVELLE – bubble sweepdown transients limit 

sonar performance in higher sea states 
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MAC: 
Shipboard Acceptance Team

• Goal: Ensure all hull-mounted multibeam systems are 
installed, calibrated, and configured properly and consistently

• Participate in Sea Acceptance Trials for new and/or poorly 
understood existing installations

• Helping operators (and ultimately science users) understand 
how their system performs:
– Bathymetric accuracy
– Backscatter artifacts
– Achievable coverage
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SAT Evaluations: System Accuracy
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MAC: 
Quality Assurance Team

• Goal: Ensure multibeam sonar systems are operated in a 
consistent manner that maximizes data accuracy, precision, 
and scientific utility

• Help operators however we can, e.g.
– Verify vessel survey and sensor configuration
– Develop and disseminate best practice documentation (COOKBOOKS!)
– Develop and deploy tools and procedures to optimize data quality 

during acquisition

• Ship Visits: funding for 4-6 ship visits per year (2-3 visits if 
travelling as a team)
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QAT: Cookbooks
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Start up

Multibeam Advisory Committee –  July 14, 2012

Turn “Pitch stabilization” on.

Turn “Yaw stabilization” on 
with “REL. MEAN HEADING” 
Mode.

If you are synchronizing the 
sounder with other acoustic 
instrumentation, be sure to click 
the “External Trigger” checkbox.  
Otherwise, make sure it is 
unchecked since the sounder will 
not ping until it receives an 
external transmit trigger.
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Start up

19Multibeam Advisory Committee –  July 14, 2012

You can limit the sounding sector of interest with the angle and 
coverage fields.  The “Max. Coverage” values will vary with sounder 
model.  Safe default settings that won’t clip your data are listed below 
(these do not indicate potential achievable coverage, they’re just 
safely bigger than coverage so that we never accidentally clip data):
EM710: 3000 m is a safe default
EM302: 9000 m is a safe default
EM122: 30000 m is a safe default  

Setting the “Angular Coverage Mode”  to AUTO will allow the sounder 
to adjust the angular sector in response to what it can reasonably 
track, e.g. it will reduce the sector if it finds that it cannot track at 
large angles, this allows for an increased ping rate.

You can force the sounder to attempt to track over a larger sector by 
setting this into MANUAL mode.  Your ping rate will drop and you will 
not gain additional data if the system cannot detect the bottom at the 
outer edge of the swath.

Choose “HIDENS EQDIST” for beam 
spacing mode to collect the maximum 
number of soundings across the swath.
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QAT: R/V Kilo Moana
Ship Geometry Verification

• Verification of current system geometry by                                      
establishing “chain of custody” by reviewing:
– Ship drawings
– Blom survey (2005): initial survey of mapping system 

offsets
– Applanix site visit reports (2006 & 2008)
– IMTEC survey (2012): survey of new EM710 installation

• Independently established linear and angular offsets 
from above documentation and verbal reports of 
configuration changes

• Found and corrected errors in current                         
configuration:
– Primary GPS location in POS/MV configuration
– Pitch offset in EM710 configuration
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• Graphical display and editing of 
SVP/CTD/XBT/XSV/MVP data

• Make use of oceanographic (e.g. Levitus or 
real-time models)

• Integration with echosounder:
– Take advantage of navigation/depth information
– Automatic delivery of SVP cast after processing

• Implements processing best-practices
• Allows for refraction monitoring in real-time

QAT Tools: SVP Editor

Server mode: automatically 
delivers WOA/RTOFS sound speed 
profiles to multibeam while in 
transit

Streamlined processing allows 
for delivery of cast to 
multibeam for immediate 
application

Multibeam acquisition system
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QAT Tools: SVP Editor
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QAT Tools: SVP Editor
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QAT Tools: SVP Editor
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QAT Tools: SVP Editor
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QAT Tools: BIST Logger
• python script to log BIST output over network via UDP
• Includes vessel position/speed and engine RPMs; reduces requirement to 

embed “metadata” in filenames, e.g. 
starboard_engine_200_rpm_5kts_045_heading_BIST.txt

• Enables acquisition of rich acoustic noise data sets with minimal effort

Results from acquisition of 294 BIST 
noise spectrum measurements over 38 
minute time span with gradual increases 
in ship speed.  Achieved with one 
operator repeatedly launching the 
appropriate BIST test; all data and 
metadata were logged automatically.  
Plot generated with Matlab. 
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QAT Tools: BIST Logger
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QAT Tools: Automated Crossline Analysis
Ubuntu Virtual Machine configured with 
MB System and GMT and processing 
scripts; these configured to process and 
generate plots automatically.
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QAT Tools: Multibeam Wizard
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QAT Tools:
Multibeam Wizard

Data driven uncertainty estimate 
based on XYZ88 datagram

Real-time “sonar calculator” based on 
Ifremer sonar model:
- Seabed Imagery (BSN,BSO)
- BSCorr.txt (SL, beam patterns)
- Range/angle (sector and signal info)
- Position (for oceanography lookup)
- BIST (for NL)

SIS provides majority of 
information required for 
calculations in real-time 
via network transmission
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QAT Tools: Coverage Monitor

User defined depth/sector limits

Soundings 
(achieved 
coverage)

Predicted max range envelope 
by (color coded by sector)



FEMME 2013 Multibeam User Conference
April 16-19, 2013, Boston, USA

Sharing with the Community:
Central Repository of Technical Team Reports

http://mac.unols.org/reports
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Documentation is Hosted Online

Documentation, 
SOPs, Cookbooks

Software Tools

External source 
documentation
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MAC Help Desk

MAC Help Desk uses 
Request Tracker 
system.  Requests are 
assigned ticket 
numbers and are 
claimed by a 
responder and can be 
marked as resolved.
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Summary

• MAC seeks to raise quality of multibeam data 
quality in U.S. academic fleet:
– Gather experts
– Provide easy access to experts
– Do “house call” check-up visits to ships
– Share findings

• Hoping to reach out to others in the seabed 
mapping community to share and learn
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We value your input!

• You can benefit: Reports and tools are available 
publicly online

• You can contribute also:
– Best practice documentation
– Ideas
– Multibeam Horror/Success stories

http://mac.unols.org
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Questions?


