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• 12 Vessels with MBES

• 10 RVs + 2 Icebreakers

• 11 EM-equipped

• 14 Deep water EM systems

• EM124 / 122

• EM304 MKII

• EM712 / 710

• 3 Shallow water EM systems

• EM2042 / 2040

• 3 RCRVs (6 MBES) in 2027+

• EM304 & EM2040

         *including Nathaniel B. Palmer 3

U.S. Academic Research Fleet



Data Quality Challenge: Configuration
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Data Quality Challenge: Sound Speed
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Data Quality Challenge: Sound Speed Calibration
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150x VE



Data Quality Challenge: Sound Speed Calibration Survey

7

Survey Rev. 2Survey Rev. 1

200x VE

150x VE



Data Quality Challenge: Noise
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Data Quality Challenge: Noise Hardware
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Data Quality Challenge: Noise Hardware Shipyard Issues
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Background: GMRT.org

Software: Fledermaus



How do we find, fix, and prevent these challenges?
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Background: GMRT.org

Software: Fledermaus



USARF technical support for 15 years

Newly funded for the next five years

Standardize all stages of testing

Support on-board and remotely

Share methods, tools, results

Website: mac.unols.org

Helpdesk: mac-help@unols.org

Wiki:  oceanmapping.wiki
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MAC Approach: Planning
Planning

1. Review recent data, issues, etc.

2. Vessel + sensor offset survey

3. Site selection + scheduling

4. Software + firmware updates

Early as 

possible

Dockside1-2 days

At Sea1-10 days

Follow-Up1-2 mos.

15. Data and config. backup

16. Public reporting

17. Opportunistic testing

5. Configuration + offset review

6. Hardware health check

7. Test plan review with bridge

8. GNSS antenna calibration

8. Calibration and verification

9. RX noise vs. speed / seas

10. Swath coverage testing

11. Swath accuracy testing

12. Swath performance testing

13. Water column evaluation

14. Backscatter normalization



14

MAC Approach: Planning
Planning

1. Review recent data, issues, etc.

2. Vessel + sensor offset survey

3. Site selection + scheduling

4. Software + firmware updates

Early as 

possible

Dockside1-2 days

At Sea1-10 days

Follow-Up1-2 mos.

15. Data and config. backup

16. Public reporting

17. Opportunistic testing

5. Configuration + offset review

6. Hardware health check

7. Test plan review with bridge

8. GNSS antenna calibration

8. Calibration and verification

9. RX noise vs. speed / seas

10. Swath coverage testing

11. Swath accuracy testing

12. Swath performance testing

13. Water column evaluation

14. Backscatter normalization



15

MAC Approach: Dockside
Planning
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MAC Approach: At Sea (On Board + Remote Support)
Planning

1. Review recent data, issues, etc.

2. Vessel + sensor offset survey

3. Site selection + scheduling

4. Software + firmware updates

Early as 

possible

Dockside1-2 days

At Sea1-10 days

Follow-Up1-2 mos.

15. Data and config. backup

16. Public reporting

17. Opportunistic testing

5. Configuration + offset review

6. Hardware health check

7. Test plan review with bridge

8. GNSS antenna calibration

8. Calibration and verification

9. RX noise vs. speed / seas

10. Swath coverage testing

11. Swath accuracy testing

12. Swath performance testing

13. Water column evaluation

14. Backscatter normalization
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MAC Approach: Follow-Up
Planning

1. Review recent data, issues, etc.

2. Vessel + sensor offset survey

3. Site selection + scheduling

4. Software + firmware updates

Early as 

possible

Dockside1-2 days

At Sea1-10 days

Follow-Up1-2 mos.

15. Data and config. backup

16. Public reporting

17. Opportunistic testing

5. Configuration + offset review

6. Hardware health check

7. Test plan review with bridge

8. GNSS antenna calibration

8. Calibration and verification

9. RX noise vs. speed / seas

10. Swath coverage testing

11. Swath accuracy testing

12. Swath performance testing

13. Water column evaluation

14. Backscatter normalization

mac.unols.org



U.S. Academic Research Fleet Contributions
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https://www.unols.org/

USARF has contributed 86% of available US EEZ bathymetry



NOAA, USARF, and Partner Vessels

19+10 other oceanographic organizations



Sharing Field Experience: www.oceanmapping.wiki
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Sharing Field Experience: www.oceanmapping.wiki
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Sharing Field Experience: www.oceanmapping.wiki
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Sharing Test Sites: Echosounder Test Site Database
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https://github.com/oceanmapping/community/wiki/Assessment-Tools
https://arcg.is/yOmjD



Sharing NOAA/MAC Tools: Planning

24https://github.com/oceanmapping/community/wiki/Assessment-Tools



Sharing NOAA/MAC Tools: Assessment

25https://github.com/oceanmapping/community/wiki/Assessment-Tools



Sharing NOAA/MAC Tools: Assessment

26https://github.com/oceanmapping/community/wiki/Assessment-Tools



Sharing NOAA/MAC Tools: Sound Speed

27https://www.hydroffice.org/



Sharing Opportunities: Transit Mapping
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Sharing Opportunities: Training

29+Dimensional Control and Transit Mapping sessions



Website: mac.unols.org
Helpdesk: mac-help@unols.org
Wiki: oceanmapping.wiki
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