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Global collaboration to
improve data quality
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Multibeam Advisory Committee

% 3 x
Paul Johnson Vlel Ferrlm Anand Hiroji Kevin Jerram

UNH LDEO USM UNH

A community-based effort with the goal of ensuring consistent high-quality

multibeam data are collected across the U.S. Academic Research Fleet

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



U.S. Academic Research Fleet

* 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

W

University of
New Hampshire

*including Nathaniel B. Palmer ™ ¥



Data Quality Challenge: Configuration




Sound Spesd Manager v. 2026021 [progect: test_resd stons and_wnt
g /)

Setup  Help




Data Quality Challenge: Seund-Speed Calibration




Data Quality Challenge: Seund-Speed Calibration Survey




Noise

Data Quality Challenge
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Data Quality Challenge: Neise Hardware Shipyard Issues




How do we find, fix, and prevent these challenges?




Multibeam Advisory Committee

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

mac.unols.org
mac-help@unols.org
oceanmapping.wiki

W

University of 8 y
New Hampshire s

Multibeam Sonar Systems

em Info [ MAC Resources ]

Tech Reports




Early as

possible FLENTI
1. Review recent data, issues, etc.
2. Vessel + sensor offset survey
3. Site selection + scheduling
4. Software + firmware updates
il=2 days Dockside
5. Configuration + offset review
6. Hardware health check
7. Test plan review with bridge
8. GNSS antenna calibration
1-10 days At Sea
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
1-2mos. —=+— Follow-Up

15. Data and config. backup
16. Public reporting
17. Opportunistic testing 13



MAC Approach: Planning

USCGC Healy EM304 MKII
Sea Acceptance Testing Checklist
I o Quick Links

b ety EMOOS W0H
© 5 Healy EMOOS WS

14 Seward tockup s for relery

Contact

University of
New Hampshire

6. EM304 Cabbeanon (Plan B &t 10p of the canyon)
& Thmw entemate: 12 500y (3 hry Sor il caltraion 6 hey for verSicaton
b Waypomas: Fpct v 1 WEHONT Wl Bes N Tumhe ety
[ A M,

¢ NWD fmdor#m-“mufn.&nnnaﬂ..m;.mn

7. Transit swath coverage testing (1600-2500 m) en route 1o accuracy

T entimate: | 5 hey of 8k (<12 NV
D Wy P wl ] WyDONL et W<-*\

TOOS CONMMNS &N S0 % Tt

2.
3.
4

Planning
1.

Review recent data, issues, etc.
Vessel + sensor offset survey
Site selection + scheduling
Software + firmware updates



MAC Approach: Dockside
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EMT10 (SN 224)
Years: 2013-2025 (153 BasSTs)
Frequen 70-100 WMz

1-2 days

Dockside
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6
7
8

Configuration + offset review
Hardware health check

Test plan review with bridge
GNSS antenna calibration



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

1-10 days At Sea
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 Approach: Follow- Up

mac.unols.org g e
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1-2 mos.

Follow-Up
15. Data and config. backup
16. Public reporting
17. Opportunistic testing



U.S. Academic Research Fleet Contributions

USARF has contributed 86% of available US EEZ bathymetry

LEADING IN MAPPING
OUR ECONOMIC
EXCLUSIVE ZONE

° In 2019, President Trump issued a Presidential Memorandum directing
Federal agencies to develop a national strategy for mapping, exploring,
and characterizing the U.S. Exclusive Economic Zone (EEZ). To date, 54% of
the U.S. EEZ has been mapped and the U.S. Academic Research Fleet (ARF)
has mapped approximately 46% of that 54% total. This means that when
you look at the mapping data from the U.S. EEZ stored in the National
Archives (specifically the National Center for Environmental Information),
an astounding 86% of it comes directly from the dedicated work of the ARF.

Access Public Data

https:/iwww.unols.org/




NOAA, USARF, and Partner Vessels »

iy ‘ +10 other oceanograph/c organizations .



Sharing Field Experience: www.oceanmapping.wiki

O GBI | Cementy * Q hee 2 vear
Code Ohses (D) I} Adrguets O Dscssos ) Adom [ Mojees D wind D Secuty d guaity | weighhy
Home
e efited Ty 0age 1 e 590 r

WY

'r-mmm—-mwbmmmw-mw'mwmwqumwhm
the giobis! reseurch feet and 00ran mappeng communty.
Pr.oumMwmmhmwmnmnhhmdmmmanw-lﬂnhr«mm

t g 1 your aeed of slerest of joreng the publie o O and t treg Sorums.

Thes efort is hosted by the Mutibesm Advisory Committos (WVAC) and partnen from acadesa, govermment, and industry.
Announcements

Oheck out the Comenursty 2onouncements snd Anaceness section or non-commencal news from around the ccean mapgeng
communey.

Contributing

We hope youll 3dd o expantne 10 the CONwersaton and provde feedback.
Se0 the Cor fice, Guadehon 10 wee who 1 contributing and bow we are moderating the ste content
Recently updated

1, RVIEC 2025 recordengs and dades are now avasable
2. New refeases of e Asseisment Tooks are avadlable for download and feedback
1. Raviow The recommemended Ind Burtume Parseaton) 35 helphu s2arting points.
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Kongsberg Resources

Kongiberg multibeam systems are installed widely theoughout the UNOLS Sleot. As with
# manufacturer-specific topics on the wiki, the references and guidance provided below
ae intended for quick reference and do not coratitute an endorsement

1K y Documentat manuals, technical notes, datasheets, etc
2.X weloads - installation files and release notes.
3. Xong Srw censes - use this form to request a new license,

upgrades, Add on features and demo Soermes

4. Koegsherg € Lol Support - if you have a critical issue, CALL. Follow up
with an email -Mthmd!ht vessel moded system, software version, etc.
to help speed up the response times. Support is global. but start with your main
SUpPOn contact - they will forwsed the issue 1o Morten #f additional assistance is
needed - thas helps keep everyone in the loop 1o track down asues and solations!

S. Kongsberg O ry Support Form - select your regional KD office and fill out this
form for support with seaflooe mapping prodkcts.

Wish list

The topecs bedow ane high priority for development. some may have placeholders o suggestions lor comtert
Soctions can start smull and tnowbel 10 reach oot # you'd ke 10 contribute!

1. Mare examgles o yrchroniammion schewes K dflerent systesns, SNpn, Ofuvating Joinaes, €40
2. Okt e S5 rmetall et sl \gujs ade stepn
). Recomeneranions Ky b s o) g, ks, wrh e, geoxesireg Guades.
4. fathyeey )+ what's 0m yous sindt
L Guidiolines for gridding appecaches / expectations for dats quality
& When 15 worry about 340 compiiance / mimance
. Appecaches for Taing” Tad dees

5 Dxpanding the Githab lusses base with 1 axamgies fom mooe usens

&\ = at reCOomeTen st ons
L Syrchevaiaation - when b it needed!
& G Nt o System combations, Cokn Coded by Intertestnce (present | ot present | unoenan)
1w (o) ten (s

L l.\;n stinngrh (ipherr] callbeation guides
& When, why, and how 15 do these !
B Table of spheres required for sach roguency tege
£ Amasing dats exampbes!
i Every page - » NOMEGI exciting Gata exsmples / sww snd wrespeciod s Sr mappang systees
¥ Recormemendamnns. on hom 10 wvgrove the with eof Sow
L What are the roadtiocks 40 acoeesng / requesting / contsitating helphul information?
W0 GRS experts - reach out with recommendations on how 5 betier use i sace’

20



Sharing Field Experience: www.oceanmapping.wiki

EM304 ping dropouts related to ship satellite
network interruptions

LN
© toren oo

Cortext:
NOAA Ship Oloaanos Dxplones with EVO04 M1 and POS MV/Seapath ninvigation nputs.

Syrploms
The EMI04 rteemimiontly snd uspredhclablly slogn pinging / tracking seafioce, laving Lrge dta
Ggagn of vanuble duration,. Logong continues i noemal (no fle Increment.

\‘\\\w

Toutietoobng
Extenve troublechooting wars conductied by the EX feam on board i communscation with
Kongeng suppont in Norwary.

Muttgie woftaare and frmware updates were apphed Wi fO ImpeoverTert.

The PU etherret switch fermmane was updated 10 v1.40 10 address an sue with excessive 8P0U
packets (1)

M dropouts were found 10 commelate with beief VSAT salelite infernet Outages, SUgOesiing 4
Deoader thp metwork tormupion erpactng the DM retwede.

Sohston
The felaSonag Botween VEAT inteeruptions snd DM retwork dropouts was traced 55 the oer
bosed retwork's spanning e protocol (STP)

Missing bottom detection after loading a
(corrupt) sound speed profile #

o&nn

Surmmary

in SIS 4, obcure emors i sound spead peolies may lead 10 Incomect ciloudabons /
apphcations of absorpbon coefficents. These mandest &5 messing sealioce detections and
extromely woak water colume backscatter imagery even when pinging ‘normally” by ol
other standards.

These ssues have ocosed after:

1. loadeg 3 conmupt sound speed peofile, or
2. loadng a sound speed profile rom a network locaton (that liter became
unavaslable to the SIS machine).

The solution ewoives resetting the absorption coeficents in the SOLte database (see
POF befow).

The attached POF was provided by Lynetie Davis and Derek Sowers at Ocean Explocation
Trust in 2025, 1t 5 trouble %) with Kongeberg support i 2025 as well as.
2021 by Enn Heffron, Lindsay Gee, Auzstin Lowe, and Paul Jobneon,

Major EM122 interference from unknown source

B¢

© v

Crotit 10 Beian Caidier [UNR) fox of

200 magey, By MAL for portieg heve.

Cortient:
Magor wterference n EM1Z2 Gata 0n V8 Oden 0 400500 m in Nares St (soe mages). The sysiom i sysOvonnnd wiih ofher acousic
Srvemt on bowd Usng 3 € Gync. Operation and Secnic aos are Nghy esperencnd mutbesn vy

The Oden has been upgraded to an EM124.

[

@ ® cpeters220 closed this as completed on Aug 4, 2025

@n{
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Sharing Field Experience: www.oceanmapping.wiki

EM304 ping dropouts related to ship satellite

Context:

NOAA Ship Oloeanos Dxplones with EVOO4 M08 and POS MV/Se

Missing bottom detection after loading a
(corrupt) sound speed profile #

podabons /

u "

Symploms e

The DVOO4 ‘ pe detactions and
gan of vanable dur. ally by ol

Toutietoctng
Extensive troubleshooting was
Kongabeng support in Norwary.

Mubigie woftaare and frmware

The PU etherret swtch femmane
packets (1)

M dropouts were found 10 commelate with beief VSAT salelite infernet Outages, SUgoesiing 4
Decuior thip retwerk iIntermupion erpacting the DM retwerk.

Sohston
The telatoning betwoen VEAT dreruptions and UM retwork deoponuts mas traced 5 the o
bosed retwork's spanning e protocol (STP)

The solution ewoives resetting the absorption coeficents in the SOLte database (see
POF befow).

The attached POF was provided by Lynetie Davis and Derek Sowers at Ocean Explocation
Trust in 2025, 1t summarizes troubleshooting with Konguberg support in 2025 as well as
2021 by Enn Heffron, Lindsay Gee, Auzstin Lowe, and Paul Jobneon,

Major EM122 interference from unknown source

Croo 10 Bean Catder (UMK Tor o informalion and mapes, sSaptedpar spfyined By MAL for pontng heve.

[

Major mterference i EM122 Gata 0n V8 Oden n 400-500 m in Nares St (soe images). THe systom 1§ sysvoninnd wih other acousic

Syrems on boand UEng 3 K- Sync, Operatons and Sechnicans are Nghyy experenced mutibesm wwers.

The Oden has been upgraded to an EM124.

g1

@ () cpeters220 closed this as completed on Aug 4, 2025
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Sharing Test Sites: Echosounder Test Site Database

Echosounder Test Site Database Map
B B I R

g

B
A

@ https://arcg.is'yOmjD
University | 24 ]
New Hampsl...., 7w :
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Sharing NOAA/MAC Tools: Planning

W

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

New Hampshire

24




Sharing NOAA/MAC Tools: Assessment

RX Noise vs, Speed
EM124 {SIN PU.10004)
Date: 20260422

W

University of
New Hampshire

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

25



Sharlng NOAA/MAC Tools: Assessment

3
S - RX Noise vs, Speed - AeEdP FQuer
EM124 (SN PU-10004)

© 0900-0950 New tools for multibeam performance test planning and
© Levante assessment

-»
Q Paul Johnson » P, Kevin Jerram

Assessing real-world data quality is critical during sea acceptance
testing for all new systems and routine quality assurance testing
throughout their service lives. This workshop demonstrates a suite of
software tools developed by NOAA and the NSF-funded Multibeam
Advisory Committee to simplify test planning, monitor hardware health
and noise levels, standardize evaluations of swath performance, and
maximize opportunities for testing and gap-filling on transits.

RX Module {index starts at 0)

University of
New Hampshire
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Sharlng NOAA/MAC Tools: Sound Speed

cund Speed Manager v.2026.2.1 [prsject: test e

File Peocess Detadese Momte Server  Seng o

"W le' 'f< . AMALIFE FACTON ANRIACK ot ’ 2 [

A T W

https://www.hydroffice.org/

University of £
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Sharing Opportunities: Transit Mapping

= - ~ ] 2" FromMoocun Movermnent: qumngthuu,SAcadanc Fleet for Global Seafloor Mapping

any e e e st et i e o s
= Jceanbest JRoc o | R —

e npht

TRANSIT BATHYMETRY DATA e

WHY COLLECT TRANSIT _
BATHYMETRY DATA? GEBCO Guidance for

s ol b Multibeam Transit Mapping

main unmopped at high resclution

s Lx)lw.(-en omm',"owk o"ws!onov - Version 1.1 prepared by Dr. Vicki Ferini & Jennifer Jencks
® oppactunity 1o collect yolable Endorsed by the GEBCO Guiding Committee May 2026

bathymetric data using existing multibeom sonors. By

capturing data during tronsits, we can significantly —
% — B Sty Brwtaie Sie ek Wt e
obal seafloor maps ond enbance scientific Faomas Bt o bt et £900 e e
understanding, navigation safety, and resource

management

KEY BENEFITS

* Enhancing Seafloor Knowledge: Eoch tronat fills criticol gops,
roving map sclence, navigation, and hazard assessment
* Cost-Effective Data Collection: Transit mopping leverages
@ with minimol ¢
ution bathymetry
3 g Y, and ecosystem modeling
upporting Global Initiatives: Contributes 1o projects ke Seabed
which aims to mop the entire seafloor by 2050

5 Enhancing the Value of Transit Mapping

ed data with public repositories to maximize impoct Through Planning
te with mopping initiatives to ensure doto occessibility

ANEPCUGN vetael FIEE M6 NOX FAVEG TS Gven MO ICARTOUGRT SN CpMIRONE
SRPAT (N FRaTy erlurse Tw v o Te Gala (Oledwd By roorporsteg Yarnd
OO CoMESerstionn i oS0 Sarrg and SNGLOSNS Jracticm. COeraiors LAY MANIEe

EVERY TRANSIT MATTERS—HELP US BUILD A [ = s st i b b s s
MORE COMPLETE PICTURE OF THE OCEAN FLOOR! [ 5 1 vesse

ST & = - 3 CAREC . Selection: Whars possble. Tanad 1o can o Srouch sese
Vs @ - "L ©  sewe Bt St s i, ot o b 5 s Vg
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Sharing Opportunities: Training

Construction begins on UNH Ocean
Mapping Center of Excellence

TRAINING (PM)

rson*, Vicki Fernini, Anand Hiroji, Kevir

! KONGSBERG SIS 5.16 PREVIEW AND USER WORKSHOP
HALF DAY - AFTERNOON

ahall-di  presenter - Colleen Peters, Product Manager, Mapping Software

University of
New Hampshire



® 0900-0950

© Levante

Website:
Helpdesk: mac-help@unols.org

mac.unols.org

Wiki: oceanmapping. wiki

New tools for multibeam performance test planning and
assessment

Q Paul Johnson

Assessing real-world data quality is critical during sea acceptance
testing for all new systems and routine quality assurance testing
throughout their service lives. This workshop demonstrates a suite of
software tools developed by NOAA and the NSF-funded Multibeam
Advisory Committee to simplify test planning, monitor hardware health
and noise levels, standardize evaluations of swath performance, and
maximize opportunities for testing and gap-filling on transits.

e
% # Kevin Jerram
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