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

high-quality multibeam data across the U.S. Academic Research Fleet (USARF)

○ On-board and remote support for ships

○ Standardize system performance testing

○ Publish performance and share best practices

● Technical Reports & Resources

○ Sea Acceptance / Quality Assurance / RX Noise

○ Host Non-USARF reports for reference

○ Assessment tools, survey guidance

Website: mac.unols.org

Help desk: mac-help@unols.org

Wiki:   github.com/oceanmapping/community/wiki
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mailto:mac-help@unols.org


Thank you, Jim!
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•12 Vessels with MBES
• 11 Research Vessels

• 1 USCG Icebreaker

• 10 Kongsberg EM-equipped

• 16 Deep water EM systems
• EM710 / EM712 (40-100 kHz)

• EM302 (30 kHz)

• EM122 / EM124 (12 kHz)

• 2 Shallow water systems
• Reson

• EM2040 (soon)

• 3 RCRVs (6 MBES) in 2023+
• EM304s & EM2040s

Mapping Systems in the U.S. Academic Research Fleet
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SAT and QAT checklist

1. Hardware / software health

2. Sensor offset / config. review

3. Calibration (‘patch test’)

4. RX noise vs. speed/seas

5. Swath coverage (extinction)

6. Swath accuracy

7. Water column evaluation

8. Backscatter normalization

9. Public reporting (MAC website)

System Performance Testing
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Kongsberg Systems in the U.S. Academic Research Fleet
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Ship System(s) Arrays Life Cycle MAC Visits (Recent) 2024 Plans

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

Healy EM122 2010 / 2023 RX Late ANT, QAT/SAT* (2022-23) QAT

Kilo Moana EM122 / EM710 2012 Late ANT, QAT* (2023) QAT

Marcus G. Langseth EM122 (g) 2007 TX / 2010 RX Late ANT, QAT (2023) QAT

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

Neil Armstrong EM122 / EM710 2016 Mid SAT, QAT* (2020) EM124 / 712

Roger Revelle EM124 / EM712 (g) 2020 Early SAT*, QAT* (2023) QAT

Sikuliaq EM302 / EM710 2014 Mid SAT, QAT* (2023) EM304 MKII

Sally Ride EM124 / EM712 2016 Mid SAT (2021), QAT* (2023) QAT

Thomas G. Thompson EM302 2018 Mid SAT, QAT* (2023) TBD

Hugh R. Sharp EM2040 2024 Early QAT (Reson, 2016) EM2040

Italic = pending replacement (2023+)
Green = visited in last two years

(g) indicates gondola installation
*Indicates remote support
Underline = recent install (2021)



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

github.com/oceanmapping/community/wiki

All mappers and managers are invited to contribute



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

github.com/oceanmapping/community/wiki



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

github.com/oceanmapping/community/wiki

Discussions Troubleshooting Contributing



Example from the Wiki: EM304 Dropouts
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Example from the Wiki: EM304 Dropouts

12Image: NOAA



Example from the Wiki: EM304 Dropouts
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Ocean Mapping
Community Wiki
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Advantages in testing…

1. Multi-user editing

2. Easy login and attribution

3. Intuitive editors and previews

4. Accessible for broader user base

Next steps…

1. Set up issue tracking

2. Move content from GitHub

3. Announce new web address

a. It’s pretty great…
4. WIKI LOGO CONTEST

COMING SOON: better interface and address!



15Adapted from Kongsberg FEMME 2023 presentation by Anand Hiroji, USM

1. Longer baselines reduces effect of random errors on computed angles

2. Plane fitting provides redundancy and helps to minimize the absolute error

3. Accuracy calculated (not estimated) for QC and reporting

Survey Accuracy Improvements by Anand Hiroji



16

Implementation: Seapath MGCs on RCRVs

Adapted from Kongsberg FEMME 2023 presentation by Anand Hiroji, USM



Survey reports directly impact data quality for years

Improve survey benchmarks, accuracy, and clarity

Offset Surveys and Reports V2
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github.com/oceanmapping/community/wiki/Dimensional-Control

COM
IN

G SO
ON



Waterline Worksheet
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Image: Kongsberg

Image: NOAA

github.com/oceanmapping/community/wiki/Dimensional-Control



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

Assessment Tools
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github.com/oceanmapping/community/wiki/Assessment-Tools



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

github.com/oceanmapping/community/wiki



● Meaningful comparisons across ships / systems and more efficient use of ship time and personnel

Multibeam Test Sites Database – Why is it needed?
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https://ccom.unh.edu/gis/maps/TestSites

Multibeam Test Sites Database – Prototype WebApp
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https://gis.ccom.unh.edu/


Multibeam Test Sites Database – Planning Layers
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Now: Adding test sites
○ UNOLS, NOAA, and industry partners
○ More sites from RVTEC community!
○ Reach out at mac-help@unols.org

Next: Standards for file submission
○ Line files
○ Bathymetry grids
○ Operational parameters

Nice to have: Speed up the WebApp

Multibeam Test Sites Database – Future Work
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System performance testing before ‘real’ mapping cruises

Takeaways from Edinburgh: Transit Mapping



from: Ferrini, 2023 (FEMME)



from: Ferrini, 2023 (FEMME)



from: Ferrini, 2023 (FEMME)



MAC Breakout Session
Sound Speed Smörgåsbord

1:00 PM in Pakalana



Questions? Answers? Reach out!
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Ocean Mapping Community Wiki

github.com/oceanmapping/community

omcadmin@ccom.unh.edu

Multibeam Advisory Committee

mac.unols.org

mac-help@unols.org


