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The Multibeam Advisory Committee (MAC)
Established in 2011 with NSF funding to support collection of high-quality 
multibeam data across the U.S. Academic Research Fleet (USARF)

● Standardized system testing workflows
● Sea Acceptance, Quality Assurance, Noise

● On-board & remote support
● Flexible scheduling by ship request

● Public reporting
● Technical reports and resources
● Assessment tools, survey guidance
● Non-USARF references

Website: mac.unols.org

Helpdesk: mac-help@unols.org

Wiki:   github.com/oceanmapping/community/wiki
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•12 Vessels with MBES
○ 10 UNOLS Research Vessels

○ 2 Icebreakers

• 15 Deep water systems
○ EM710 / EM712 (40-100 kHz)

○ EM302 / EM304 MKII (30 kHz)

○ EM122 / EM124 (12 kHz)

• 2 Shallow water systems
○ EM2040 (200-400 kHz)

• +6 Systems (3 RCRVs) in 2025+
○ EM304s & EM2040s

Multibeam Systems Supported by the MAC



Kongsberg Installations and Life Cycles
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Ship System(s) Arrays Life Cycle MAC Support (Most Recent) 2024-25 Plans

Atlantis EM124 (g) 2021 Early SAT*, QAT (2024) QAT

Healy EM122 2010 / 2023 RX Late ANT, SAT*, QAT* (2024) QAT

Hugh R. Sharp EM2040 (pending) 2024 Early QAT (2016), SAT planning* (2024) EM2040 SAT

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

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

Nathaniel B. Palmer EM122 2015 Late SAT, ANT, QAT (2015), spares planning TBD

Neil Armstrong EM124 / EM712 2024 (2016 710 RX) Early SAT* (2024) QAT

Rachel Carson EM2040 2024 Early SAT* (2024) QAT

Roger Revelle EM124 / EM712 (g) 2020 Mid SAT*, QAT* (2024) QAT 

Sikuliaq EM304 MKII / EM710 2024 Early/Late SAT, SAT (2024) QAT

Sally Ride EM124 / EM712 2016 Mid SAT, QAT* (2024) QAT

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

Italic = pending replacement (2025+)
Green = testing in last year
ANT = Acoustic Noise Test (Gates)

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



System Performance Testing
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Planning
1. Review of recent data, issues, etc.
2. Vessel + sensor offset survey (as needed)
3. Site selection + scheduling
4. Software + firmware updates

Early as 
possible

Dockside1-2 days

At Sea1-10 days

5. Configuration + offset review
6. Hardware health check
7. Test plan review with bridge (ongoing)

8. GNSS antenna calibration
9. Multibeam calibration (‘patch test’)

10. RX noise vs. speed / seas
11. Swath coverage (extinction)
12. Swath accuracy
13. Water column evaluation
14. Backscatter normalization

15. Data and configuration backup
16. Public reporting (MAC website)
17. Opportunistic testing

Follow-Up1-2 mos.



Standardized (but flexible!) procedures in order of priority

Collaborative planning → data collection → follow-up 

SAT / QAT Checklist



MAC-related projects:

• Ocean Mapping Community Wiki
• Sonar Test Site Database
• Sound Speed Manager
• GMRT tiling package
• Assessment tools
• Spares planning

Non-MAC field work:

• Okeanos Explorer (QAT)
• David Packard (SAT)
• Nautilus (QAT)
• Saildrone Surveyor (planning)

Related Activities Since RVTEC 2023
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Ocean Mapping
Community Wiki
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Ocean Mapping
Community Wiki
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Test Site Database – Work in Progress

11https://gis.ccom.unh.edu



Test Site Database – Submission Form (EM, EK, Etc.)

12https://forms.gle/5EdGwomMF116DprFA



A ready-to-go and free

solution to ease

the management of 

sound speed profiles 

for ocean mapping

Ref.: Masetti, G. et al., Sound Speed Manager: An open-source application to manage sound speed profiles, International Hydrographic Review, vol. 17, pp. 31-40, 2017.
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https://www.hydroffice.org/soundspeed/

POCs: Giuseppe (gmasetti@ccom.unh.edu), 

Barry (barry.gallagher@noaa.gov), 

Chen (chen.zhang@noaa.gov)

https://svn.pydro.noaa.gov/Docs/html/Pydro/downloads.html

Sound Speed Manager
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● Improved integration with Kongsberg SIS and Hypack
○ Dedicated #SSM datagram from SIS 5.14+

● Enhanced Server Mode

● Extended/improved supported formats
○ Sea & Sun
○ Valeport (miniSVP, RapidSV, RapidSVT,  SWiFT CTD)
○ Sippican (XBT T-6)
○ CSIRO
○ PDS2000

● Extended OFS support
○ LEOFS
○ LMHOFS
○ LSOFS
○ NGSOFS2
○ SSCOFS
○ WCOFS 

SSM Updates for v2024.2.0



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



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

BREAKOUT SESSION

Today at 1 PM



Thanks to Rob Sparrock for recognizing UNOLS needs and navigating ONR transfers

July shipment to WHOI (now at LDEO) augments R/V Armstrong spares at UH

Warning: Kongsberg 122/302/710 RX cards are becoming extremely scarce

EM122 / EM302 Spares from USNS Pathfinder
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EM124 TXU Failure: Takeaways + Thanks
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1. Investigate all BIST failures

2. Check HV reduction (EM 304, 124)

3. Kongsberg Support app ⭐⭐⭐⭐⭐



Short window to find surveyor; two 
MAC visits to support surveys

WHOI, Anand, others guided survey 
company to follow Kongsberg spec 
and MAC report recommendations

SAT results suggest excellent 
survey; new contractor to consider 
for future surveys

MGC Offsets Roll Pitch Hdg.

Contractor
(Laser Tracker)

-0.057 0.005 -0.382

MAC
(Total Station)

-0.065 -0.020 -0.313

Armstrong EM124/712: Shipyard Visits



Armstrong EM124/712: Shipyard Visits

MGC Offsets Roll Pitch Hdg.

Contractor
(Laser Tracker)

-0.057 0.005 -0.382

MAC
(Total Station)

-0.065 -0.020 -0.313

Short window to find surveyor; two 
MAC visits to support surveys

WHOI, Anand, others guided survey 
company to follow Kongsberg spec 
and MAC report recommendations

SAT results suggest excellent 
survey; new contractor to consider 
for future surveys



Sikuliaq EM304 MKII: Shipyard Visit
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Independent verification survey 
of MGCs and laser scanning

Discussions with the survey team 
to confirm best practices

Experiments to improve methods, 
especially in low temps

3D point cloud

MGC Offsets
(Total Station) Roll Pitch

Contractor 0.050 0.730

MAC -0.022 0.789



Sikuliaq EM304 MKII: Sea Acceptance Testing
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Sikuliaq EM304 MKII: Sea Acceptance Testing
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Sikuliaq Backscatter Calibration: 100, 400, 2400 m Sites
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credit: John Hughes Clarke



Sikuliaq Backscatter Calibration: 100, 400, 2400 m Sites
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credit: John Hughes Clarke



Friday: Mini-MAC Visit + SIS 5.14 Workshop
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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

Kate von Krusenstiern


