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Lessons Learned from Successful Integration

Vessel / Sensor Offset Survey

Proactive reporting following MAC recommendations
POS MV and SIS config directly from survey report
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Lessons Learned from Successful Integration

Waterline Assessment

Fresh waterline measurements (dockside).

Repeatable process with variety of benchmarks.

i

Independent of historic vessel markings.
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Lessons Learned from Successful Integration

-84° 82

SAT

e Standard SAT checklist with extra testing
e Full characterization and documentation
® Planning + Dockside + Sea Time = Success - o |

e EX2101 Ports

CTD
Backscatter

" Normilization Lines
Accurac y Survey
EK Calibration
Focuse d Survey

B Patch Test
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MKII Variant Results

N . L l EM302 EM304 EM304 MKII
O 1 S e eve S RX Noise vs. Speed RX Noise vs. Speed RX Noise vs. Speed
EM302 (S/N 101) EM304 (S/N 10016) EM304 (S/N 10016)
Date: 2019-05-23 Date: 2020-03-05 Date: 2021-04-18
Freq: 26-34 kHz Freq: 20-32 kHz
snsssssssdl 10}~ ! H ] 10 T !
-l NS SN SO, ~-F=-5ot [— i T 8 78 .
= i =6 % 6
U] | 9 4 v 4
8 H 8 2 uoﬂ 2 1
(1 [ U DT T F—— — 0 i - 0 foossesssdrssnnsentensrssedissaniens } IECESSNCR e I —
1 10 20 30 40 50 1 40 80 120 160 200 240 280 320 360 1 30 60 90 12 150 180 210
Test Number Test Number
127
_m
S = o
= % 95 ®
|l b w
8 5 5
% G ﬁ
» x x
[ o [ .:-
3 2 63 E
g w z
8- ° ©
[=} =] o
= = 31 - 3
3 G @
15 |
— i 8 S
1 10 20 30 40 50 40 80 120 160 200 240 280 320 360 1 30 60 90 120 150 180 210
Test Number Test Number Test Number
[ aEE— |
30 40 50 60 70 30 40 50 60 70 30 40 50 60 70
RX Noise (dB re 1 uPa/v Hz) RX Noise (dB re 1 uPa/v Hz) RX Noise (dB re 1 uPa/v Hz)

@ OCEAN ZOYEARS

EXPLORATION




MKII Variant Results
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MKII Variant in Use

EM 304 was used to map seamounts prior to ROV dives during EX-21-04:

2021 North Atlantic Stepping Stones: New England and Corner Rise Seamounts Expedition

@ QQEAN ZOYEARS

[ (Ko 270\ B 2001-2021 ¢


https://oceanexplorer.noaa.gov/okeanos/explorations/ex2104/welcome.html

MKII Variant in Use

EXISTING DATA OKEANOS DATA

Comparison of

existing data to

data collected
with the EM 304
MKII multibeam
sonar during EX-
21-04.
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https://oceanexplorer.noaa.gov/okeanos/explorations/ex2104/features/mapping/welcome.html

MKII Variant in Use

wreck found at 650 m during EX-21-03: ROV Shakedown
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https://oceanexplorer.noaa.gov/okeanos/explorations/ex2103/features/history/history.html

Upcoming

We will imminently hit 2 million square kilometers collected from
the Okeanos Explorer!

e Next year we will operate in the vicinity of the Puerto Rico Trench,
allowing testing of the full coverage achievable with the MKII.

e We will also operate over Atlantic hydrothermal vents, which will
support further tests of the water column capabilities.

e We will continue to expand our use of remote and telepresence-
enabled systems, including remote watchstanding and cloud
processing.

e We will continue to work closely with Kongsberg to collaborate on
the improvement of this system to benefit the broader deep ocean

mapping community and industry.

Keep an eye out for the release of the second version of the | OCEAN ZOYEARS

Deepwater Exploration Mapping Procedures Manual!
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Useful Reference Material

e EX-20-00 EM 304 SAT Report (slides)

e EX-21-01 EM 304 MKII SAT REPORT

e Deepwater Exploration Mapping Procedures Manual V1

e Standard Operating Procedures (SOP) Table of Contents

e EM and EK Synchronization Presentation

e Target Detection 101 with a 30 kHz Multibeam Sonar

e Establishing and Re-occupying Ship Reference Frame: A case
study with EV Nautilus and NOAA Ship Okeanos Explorer - )

o If you have any questions

Dr. Anand Hiroji, USM, US Hydro 2021 regarding these references

e An Analysis of Deepwater Multibeam Data from NOAA Ship or need access to the google
Okeanos Explorer - Kjetil Jensen, Kongsberg, US Hydro 2021 Sﬁ;ﬁ?ﬁﬁfﬁ'gon@tﬁia_ ov
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https://mac.unols.org/wp-content/uploads/2021/06/EX2000_EM304_SAT_FINAL_v3_20200325_Redacted.pdf
https://repository.library.noaa.gov/view/noaa/31024
https://oceanexplorer.noaa.gov/data/publications/mapping-procedures.html
https://docs.google.com/document/d/1NBhLYUTfmSuGMlFAl2UuiEiV-67LBz9MY7JPHQH0zwQ/edit?usp=sharing
https://www.unols.org/sites/default/files/201910rvt_breakout10_ekfmtradeoffs.pdf
https://docs.google.com/presentation/d/1gDi6Ztrg3ilevD9MVNlwGOR5736_EKzvscGZ9Kn0Izg/edit?usp=sharing
mailto:shannon.hoy@noaa.gov

Questions?

shannon.hoy@noaa.gov and kjerram@ .uh.edu e
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