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The Multibeam Advisory Committee (MAC)
● Established 2011 with funding from NSF to ensure the consistent 

collection of high-quality multibeam data across the U.S. Academic 
Research Fleet (USARF)
○ Standardize system performance testing
○ Publish performance and share best practices
○ On-board & remote support for ships

● Technical Reports & Resources
○ Sea Acceptance / Quality Assurance / Noise Testing
○ Host Non-USARF reports
○ Assessment tools, survey guidance

Website: mac.unols.org
Help desk: mac-help@unols.org
Wiki: github.com/oceanmapping/community/wiki
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Mapping Systems in the U.S. Academic Fleet
• USARF vessels with MBES

• 11 Research Vessels
• 1 USCG Icebreaker

• 15 Kongsberg systems
• EM710 / EM712
• EM302
• EM122 / EM124

• 2 Reson shallow systems
• RCRVs under construction

• EM304/EM2040
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Map once, use many times - every ping counts!



Kongsberg Systems in the U.S. Academic Fleet
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Ship System(s) Gondola Arrays Life Cycle MAC Visits (Most Recent)

Atlantis EM124 Y 2021 Early SAT* (2021), QAT* (2022)

Healy EM122 N 2010 Late ANT, QAT* (2022)

Kilo Moana EM122 / EM710 N 2012 Late ANT, QAT* (2022)

Marcus G. Langseth EM122 Y 2007 (TX) / 2010 (RX) Late ANT, QAT* (2020)

Nathaniel B. Palmer EM122 N 2015 Mid SAT, ANT, QAT (2015)

Neil Armstrong EM122 / EM710 N 2016 Mid SAT, QAT* (2020)

Roger Revelle EM124 / EM712 Y 2020 Early SAT*, QAT (2020)

Sikuliaq EM302 / EM710 N 2014 Mid SAT, QAT* (2022)

Sally Ride EM124 / EM712 N 2016 Mid SAT (2021), QAT (2021)

Thomas G. Thompson EM302 N 2018 Mid SAT, QAT* (2021)

*Indicates remote support
Underline = recent install (2021)
Italic = pending replacement (2023+)
Green = visited in last two years



SAT and QAT procedures include:

1. Geometry & Configuration

2. Calibration (‘patch test’)

3. RX noise testing

4. Swath accuracy

5. Swath coverage (extinction)

6. Impedance testing

7. Water column evaluation

8. BS normalization

9. Reporting

System Performance Testing
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Standardized procedures in order of priority

Collaborative planning → data collection → follow-up 

SAT / QAT Checklist



Data quality depends on correct configuration

Vessel and sensor offsets must be clearly documented

Survey reports directly impact data quality for decades

Vessel / sensor offset survey reports MUST include:

Critical requirements for your surveyor!
Early discussion saves significant sea 

time!

Vessel Offset Survey Reports

mac.unols.org/resources



1. File Trimmer
2. BIST Plotter
3. Swath Coverage Plotter
4. Swath Accuracy Plotter

Assessment Tools

9mac.unols.org/resources

Vessel 1 Vessel 2

Noise vs. Speed

Noise vs. Azimuth (0° = into the swell)

TX/RX Impedance History

Reduce file size for translate to shore
Concatenate split files for special proc.

Vessel 1 Vessel 2



1. File Trimmer
2. BIST Plotter
3. Swath Coverage Plotter
4. Swath Accuracy Plotter

Assessment Tools

10mac.unols.org/resources
Runtime / Installation Parameter tracking

Swath coverage and data rates vs. depth

EM304 MKII vs. EM124 over Puerto Rico Trench

Large change in Waterline



1. File Trimmer
2. BIST Plotter
3. Swath Coverage Plotter
4. Swath Accuracy Plotter

SBP29 ‘Burst Mode’

Assessment Tools

11mac.unols.org/resources

Swath accuracy vs. synchronization mode with other systems

Swath accuracy testing with ref. surface and tide options

SBP29 Synced



1. Added World Ocean Atlas 2018
2. Enhanced Server Mode
3. Additional format support
4. Quick turnaround for new versions

Sound Speed Manager

12hydroffice.org/soundspeed

NOAA: B. Gallagher, C. Zhang



Remote* and on-board support:
• Atlantis (post-SAT*)
• Healy (QAT*)
• Kilo Moana (QAT*)
• Sikuliaq (QAT*)

Related projects:
• Assessment tools
• SAT/QAT site database
• GMRT tiling package

Non-MAC testing / field work:
• OceanXplorer (QAT)
• iXBlue DriX (NA142)
• Nautilus (QAT)
• Saildrone Surveyor (various)
• Okeanos Explorer (various)

MAC Activities Since RVTEC 2021

13

THANK YOU to technicians and managers
for making remote support possible



● Even the best survey reports can still be interpreted incorrectly
● Waterline remains a window of opportunity for large, persistent errors

Takeaways from the Field 2021-22
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+X

Background image adapted from ANKO
+Z

WL = +0.33 m (+down from SRP origin)



● Routine BIST monitoring is extremely useful for tracking general system health
● Direct impedance analysis is critical; some element-level trends not reflected in BISTs

Takeaways from the Field 2021-22
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‘Failing’ EM302 TX (NOAA, 12 yrs)

UNOLS EM302 (2020, 6 yrs)‘Healthy’ EM302 TX (Kongsberg)
TX RX

UNOLS EM302 (2022, 8 yrs)
TX RX

Takeaways from the Field 2021-22



● Value in using same test areas for yearly assessments and ‘apples to apples’ comparisons
● Test plans can be opportunistic and flexible, with limits

○ SAT/QAT steps can be readily dovetailed with other activities
○ Advance planning means efficient use of ship time, proven sites, and personnel

Takeaways from the Field 2021-22
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What’s Next?
● RCRV SAT planning in progress
● Late-life cycle systems

○ EOL testing / replacement planning

● Who is planning what (and when)?
○ Adding navigation/attitude systems?
○ Most recent patch test?
○ Any new noise issues?
○ Available to help plan SAT/QATs

● Ocean Mapping Community Wiki
○ Share your (extremely valuable) experience
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Ocean Mapping
Community Wiki
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github.com/oceanmapping/community/wiki

What it IS (or aims to be)

1. Public resource with context
a. Admins from MAC, NOAA, Saildrone

2. Easily updated and expanded
3. Platform for discussion / troubleshooting
4. Backed up with examples and references
5. Welcoming, accessible, and respectful

What it is NOT (or shouldn’t be)

1. SOP repository (see Ocean Best Practices)
2. Replacement for manufacturer guidance
3. Promotional, preferential, or judgmental



Ocean Mapping
Community Wiki
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omcadmin@ccom.unh.edu or mac-help@unols.org

github.com/oceanmapping/community/wiki



MAC Breakout Session
Thursday at 3:00 PM

mac.unols.org

mac-help@unols.org

http://mac.unols.org
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