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Ocean Mapping
Community Wiki

Assessment Tools

kjerram edited this page on Apr 6 - 40 revisions

Overview

Multibeam assessment tools descaribed here indude:

1. V.23
2. Swath A Plotter v0.1.0
3. BIST Plotter v0.2.2
4. File Trimmer v0.1.5
5. ECDIS Converter v0.03

Distribution

The standalone Python apps are available through several avenues for different users:

1. Typical users: each app is packaged with all libraries and zipped for easy download on Google Drive (with version notes).

i. Just download, unzip, and run the .exe (similar to Sound Speed Manager).
ii. The zipped packages are not available through GitHub due to file size limits.

2. GitHub users: apps and libraries are packaged in the multibeam _tools_distribution repository.

i. Due to GitHub's file size limits, these are not zipped and may be more cumbersome to download for normal use.

3. Python folks: source code is available in the multibeam_tools repository.

Using the tools

These tools are intended to give users the same plotting and reporting functions used by the MAC for routine performance
testing (e.g., sea acceptance trials and quality assurance testing). Currently, only Kongsberg data formats are supported.

Hint: Most of the app features include tooltips; just hover over a button, list, or checkbox to get more information!

Instructions for data acquisition and processing are presented in the following sections. Suggestions are welcome for
improving the workflow in each application.

Swath Coverage Plotter

The swath coverage plotter extracts the outermost soundings (flagged ‘valid) and plots these with a variety of filtering and
plotting options. Currently only .all and .kmall are supported.

github.com/oceanmapping/community/wiki

omcadmin@ccom.unh.edu or mac-help@unols.org

Reference survey acquisition

The reference survey should be planned over relatively flat, benign, homogenous seafloor with slopes no greater than a few
degrees. Because the selected depths will likely be used for testing several different modes, the area may also be suitable for
backscatter normalization across those modes [wiki development: add link to BS normalization section when complete].

The reference survey lines are planned with a few key considerations:

1. Orientation orthogonal to the crossline (or as a 'grid" if time allows)
i. This reduces alignment of any swath biases in the reference grid with the crosslines
2. Narrow spacing (e.g., 1 WD) to achieve very high sounding density
3. Length sufficient to cover the full crossline swath width (e.g., 6-8 WD, with buffer for ship handling)
4. Number of reference lines to accommodate desired crossline length
i. Typically 6-10 reference lines at 1 WD spacing, depending on depth, to yield several hundred crossline pings

Small regions of steeper slopes may be filtered during processing, if present (e.g., the 3900 m reference site off San Diego,
below). Likewise, the number of lines may be adjusted to fit the terrain and the schedule.

Crossline data acquisition

The primary crossline setting of interest should be the same used for the reference survey; ideally, this is a setting that would
be selected automatically by the multibeam system for this depth. This provides a cc comparison b the ‘trusted"
bathymetry created from a dense survey and the single-pass crossline(s) for the mode that is intended for this terrain.

As discussed in the planning constraints, there may be several modes of interest that have been grouped for this reference
surface depth. Additional crosslines are added as needed and allowed by the ship schedule.

Crosslines are typically run in *pairs’ on opposite headings for each mode to assess any heading-dependent impacts, such as
sea state (example below shows accuracy heading with seas and into seas shown on top and bottom, respectively). When seas
are calm, this approach also supports deep roll verification using pairs of lines with the same mode and settings on opposite
headings over the flat terrain.

Data collection

Ideally, swath coverage test data is collected under vessel operating parameters (e.g., speed, engine lineup, active sensors)
that reflects ‘typical’ mapping configurations. For example, transit data collected at 12 kts with additional engines or

generators online may not reflect the flow and machinery noise environment present at a typical mapping speed of 8 kis.

Additional acoustic sensors (e.g., a bridge Doppler speed log) may cause interference and outliers in the coverage data that
do not represent the standard mapping configuration with those sensors secured. Likewise, highly elevated sea state may

not represent suitable mapping conditions.

The MAC recommends acquiring coverage test data at typical mapping speeds (e.g. 8-10 kts) and crossing contours at
perpendicular angles wherever possible. Maintaining the ship heading directly up and down the slope is important for
reducing coverage biases on either side of the swath that may result from the slope facing toward or away from the system.
A coverage test line off HI for the R/V Roger Revelle EM124 / EM712 SAT is shown as an example of transiting 'up’ and
"down’ the major seafloor slopes in order to reduce port / starboard coverage biases across a wide depth range (~100-4000
m). In this example, the transit from waypoint A toward port was routed through waypoints B and C to cross contours more

perpendicularly; this small amount of additional transit time produced much more useful data for coverage assessment.

. EM712/EM124
v Coverage

R EM712 Extinction

Runtime parameters

The purpose of testing is to let the multibeam system achieve its maximum coverage under the mode it selects
automatically for the given depth.

The following settings are generally recommended for Kongsberg EM systems to best illustrate ‘automatic’ system
performance. Vessels that use different parameters during routine mapping should apply those settings where appropriate,
aside from the maximum angle, coverage, and depth gates that may inadvertently limit the coverage test data.

Parameter Recommended Notes
Depth mode Automatic
Dual swath Dynamic
FM Transmission Enabled Read checkbox carefully !
Max angles 75°/75% 70°/70° for some systems
Max coverage Maximum Varies by model
Depth limits As needed Adjust as needed?

TX power Maximum 0dB
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. Reduce file size for transfer to shore o
. Concatenate files for special processing e BT e
. Protections for raw files and directories e g i i
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2
3
4. Up to 90% reductions for low ping rates = eI
6

. .all format only at present e &

. Soon to be unnecessary?!
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Add Files

-10-01 11:55: 17 Finished writing 115 new trimmed files (skipped 0
-10-01 11:55:17 Total file size reduction for 115 files: 4
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BIST Plotter: TX and RX Channels TX and RX Channels history

Verify all channels pass during SAT

Track failures of individual channels

R
rI';ILI\ H

1.
2.
3. Monitor general trends across arrays
4.

JURGARLA LR | |||| |
. . i fi || L.rlllluu-|,'|l || r'l ||r]
Plan direct impedance measurements bt e M

RX Channels BIST

Single TX and RX Channels BISTs s WA o s

Frequency: 70-100 kHz

TX Channels BIST RX Channels BIST
EM122 (S/N 109) EM710 (S/N 21¢
KM_EM122 TX_Z_BIST_20220805 2023/03/16 00:31:20.325
Frequency: 70-100 kHz

1000

9 10 11 12 13 14 15 16 17 1B 19 20 2
RX Channel

2016

RX Impedance: Transducer -
2021

6 27 28 29 30 31

12 16 2
TX Slot (index starts at 1)

TR o



BIST Plotter: RX Noise vs. Speed

1. Evaluate noise trends in calm seas
2. Pre- and post-shipyard noise check
3. Plot noise versus:

a. SOG/STW

b. Engine / shaft speed
Pitch / thrust %
Machinery
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Vertical stripe = swell impact (all channels)

Horizontal stripe = noisy channel (all tests)

Lamont-Doherty Earth Observatory
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Vessel 1

RX Noise vs. Speed
EM124 (S/N 10027)
Date: 2021-06-27
Freq: 10-14 kHz

40 60
Test Number

40 60
Test Number

| |

30 40 50 60
RX Noise (dB re 1 uPa/VHz)

RX Module (index starts at 0)

=
(8]

Vessel 2

RX Noise vs. Speed
EM124 (S/N 10006)
Date: 2020-10-18
Freq: 10-14 kHz

30 60 90 120 150 180 210 240
Test Number

1
0 150 180 210 24
Test Number

[ — |

30 40 50 60 70
RX Noise (dB re 1 uPa/vHz)




BIST Plotter: RX Noise vs. Swell Direction

Evaluate noise trends in elevated seas Vessel 1 Vessel 2

1 1 1 1 RX Noise vs. Azimuth RX Noise vs. Azimuth
Date: 2021-06-29 Date: 2020-10-20
Freq: 10-14 kHz Freq: 10-14 kHz

1
2
3. Assess bubble sweep, gondola, etc.
4. Highly vessel-dependent

Azimuth (deg)
Azimuth (deg)

1 40 80 120 160 200 240 280 320 360 1 20 40 60 80 100 120 140 160 180
Test Number Test Number
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RX Module (index starts at 0)

Azimuth 0° = heading into swell

) ) | H | D | . 1
40 80 120 160 200 240 280 320 360 1 20 40 60 80 100 120 140 160 180
Test Number Test Number

Vertical stripe = swell impact (all channels)

— —
Horizontal stripe = noisy channel (all tests) RX Noise (dB re 1 uPa/vHiz) RX Noise (dB re 1 uPa/vHz)
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BIST Plotter: Info on the Wiki =7

sisa SIS5 ‘

Plotting BISTs

BIST Plotter

The BIST Plotter offers a few approaches for visualizing BIST data:

1. TX and RX Channels BISTs
i. Individual tests {e.g, from a SAT or pre-cruise check)*
ii. BIST histories (e.g.,

The Built-In Self-Test (BIST) plotter currently supports three types of testing:

om batches of BI!
2. RX Noise versus speed, azimuth, or other ti
1. TX Channels
2. RX Channels

3. RX Noise Level

*Note: v0.2.2 can suppert multiple RX Channel
development); in the meantime, if the plotter f;
files for processing.

Hint: Most features in the MAC Assessment Tc
information!

Collecting BISTs describes BIST logging in general, whereas specific acquisition steps for each test type are detailed in their 1. Select Files

respective sections. i. Under the Files tab, use the Add Files

ii. The Add Directory option will include
iii. The Activity Log will show which BIST

Likewise, Plotting BISTs provides an overview of plotting steps; the individual test sections include more details. iv. Non-BIST text files (e.g., PU Paramete

2. Select Test Type

} § i. Under the Plot tab, select the desired
Be aware of certain features /lim

acquisition. a. TX Channels

b. RX Channels

c. RX Noise Level
2. See RX Noise test parameter]

1. When collecting BISTs for ph
2. BISTs can be run individually}
i. For instance, it is good

3. save the results to text files ii. Click Select BISTs to automatically rev]
i. Tests are usually saved test type

a. There may be multi

a. If none of the loaded files include
siIs4 note that no files are available fo]  Because the swell can came from any direction, the true heading i relev
orientations and sea states.

ung hull-specific behavors in different

b. Test files can be manually selected

ERE B E 0Nt For thes assesament, onentabon i presented as hull azimuth relative to the prevs

ing swell, following the same compass
For RX Noise testing, it is often df 3. Update Parameters direction usesd for heading. Azimuh is 0 when the swel
test button for each run, after wiy i. Check the EM model and serial numbd 90 With swell amiving on the port side. etc.

saving the text file to avoid appe|

= on the bow (lo the seax), 45 with swell amiving on the port bow,

ii. System Information fields will turn red  For instance, the prevailing sess are arrmang on the poet quarter of the vessel

. Some BIST formats may not include th azimuth of 135 for the purposes of measunng RX Noise versus swell direction.

hown below: ths would correspond Lo an

[For collecting repeat series of 1
iv. Vessel name and cruise are not loggex
Warnings
4. Plot and Save
SIS 4 does not log TX Channels i
Plot Selected TX Chaninels collection describes| i. Choose the output directory with Sele;

Testr ii. Click Plot Selected
SIS5
5. Please contact us with BISTs that do not pd
SIS 5 provides a "continuous test}

RT—————— P -1 D g e

Warnings X Channels and RX Channels data can be used
abnormally high impedance (open circuit) or lo)
Prolonged continuous logging impedance analyses of transducer elements, w
ji=eze) Channels BISTs.

These tests can be particularly helpful in troubl;
with a card that is relocated in the TRU or rem3

Example TX Channels plots for a single test and
illustrate increasing numbers of element failure}
elements. (This TX array was replaced after 11

direction w.r.t swell
0* = ‘into the seas’

5N t’~

Uncsrcmt s i D1 yacingracmb v S

RX Noise vs. other parameters

RX Noise data can be collected to assess other parameters, and the BIST Plotter provides some support for standard test

Lamont-Doherty Earth Observaro ) . . el
N Cotumeia Uiverary et vstirore Github.com/oceanmapping/community/wiki/Assessment-Tools




Swath Coverage Plotter: Coverage vs. Depth

Swath Width vs. Depth

1. Swath coverage can be limited by many factors FHS04 Nl vs. ENL2 - PR Trench 2022
2. Establish baseline coverage trends during SAT e e
3. Track coverage trends during routine QATSs
4. Opportunistic data collection on transits

a. Early detection of limiting factors

5. ‘Real world’ survey planning

E
=
=
o
o
(]

Swath Coverage (m)

Lamont-Doherty Earth Observatory
'\\ / COLUMBIA UNIVERSITY | EARTH INSTITUTE




Swath Coverage Plotter: Parameter Tracking / Search

1. Scan large batches of files for changes to acquisition parameters:
a. Installation Parameters (IP) - system geometry based on SAT/QAT
b. Runtime Parameters (RTP) = sonar modes/filters selected by user
2. Query settings by thresholds (> < =) and ANY or ALL combinations

Coverage Data Rate Timing Parameters Flot Filter Search
Runtime Parameter Log arch Acquisition Parameters

===MEW SEARCH=*= Initial settings and times of changes that satisfy ANY of the following parameters: Sho en | ANY parameter matches ~
ping_mode == All, swath_mode All, pulse_form == All, max_port_deg All 65, max_sthd_deqg all 65, max_port_m All 20000, max_sthd_m All 20000, frequency == All, wl_z_m == all, TX

[XYZRPH] == All, RX [XYZRPH] == All, POS. [(#)x¥Z] == Al [ Depth Mode: | Al

2017-04-28 05:34:37.300: Very Deep, FM, Single, 44.0/44.0, 5000.0/5000.0, 30 kH : 22,6.796,0.0,0.0,359. 98], [2.497,2.481,6.79,0.0,0.0,0.03], [(1)0.0,0.0,0.0]
2018-10-06 23.915: Deep, Mixed, Dual, 75.0/75.0, 5000.0/5000.0, 30 kHz| ,392,359.88], [2.457,2.47,6.814,-0.015,0.092,359.98], [(1)0.0,
2019-05-13 03:43:44.330: Deep, Mixed, Dual, 70.0/70.0, 5000.0/5000.0, 30 kHz, ! : . .392,359.88], [2.457,2.47,6.814,-0.015,0.092,355.98], [{1)0.0,
2020-03-05 2 .526: Deep, Mixed, Dual, 50.0/50.0, 5000.0/5000.0, 30 kHz, 2.2, [6. 3,6. -128,-0.392,359.88), [2.457,2.47,6.814,-0.015,0.092,359.98], [(1)0.0,

0. [ swathMode: | Al
0.
a.

r

2020-03-05 X L102: e i, .0, ! .0, 3 2.2, [6. h. .UlEDUSI..,_.EEI.SIE],[{l}IU a,
a.
0
a.

[] Pulse Form: All

0
0
0
0.

2020-03-05 2 33.410: Deep, Mixed, Dual, 50.0/50.0, 5000.0/5000.0, 30 kHz, 2.2, [E 194, 1.803% 015,0.092,359.598], [(1)0.0, [] swath Angle (deg): Al ~ |'E-5
2020-03-05 24 20.845: Very Deep, FM, Dual, 50.0/50.0, 5000.0/5000.0, 30 kHz, 2.2, [6. 194, 1.80 19.015,0.092,359.98], [(1)0.
2020-03-05 20:25:54.299: Deep, Mixed, Dual, 50.0/50.0, 5000.0/5000.0, 30 kHz, 2.2, [u 194, 1.803,6.864,0. 14_1 -0.392,359.88], [2.457,2.47,6.814,0.015,0.092, 359.98], [(1)0.0,0.0
2020-03-05 24 885 Very Deep, FM, Dual, 50.0/50.0, 5000.0/5000.0, 30 kHz, 2. 2, [6.194,1.803,6.864,0. 128,-0.392,359.88], [2.457,2.47,6.814,-0.015,0.092,359.98], [{1)0.0,0.
2020-03-07 0 -740: Very Deep, FM, Dual, 70.0/70.0, 5000.0/5000.0, 30 kHz, 2.2, [6.194, 1.803,6.864,0. 128, -0.392, 359.88], [2.457,2.47,6.814,-0.015,0.092, 359.98], [(-1)0,0,0 L] Frequency:

2021-05-04 19:15:40. 146: Very Deep (Manual), FM, Dual, 70.0/70.0, 5000.0/5000.0, 30 kHz, 1.8, [6. 167, 1.814,6.797,0.21,-0.007,359.945], [2. 506,2.485,6.792,-0. 134,0.712,359.962], [(-1)0, Enatallation Forameters
U,U] ns d0on Farameers

End of search results...

0
FD -

[] swath Cover. (m): (Al ~ |"|:u:u:u:|
U
]

Waterline
===EW SEARCH**= Initial settings and times of changes that satisfy ANY oF the following parameters: P

wl_z_m == All, TX [XYZRPH] == All, RX [XYZRPH] == All, POS. [(#)XYZ] = os
2017-04-28 05:34:37. 300: Very Deep, FM, Single, 44.0/44.0, 5000. 0,.'5000 0 _-0 kHz, 4.42, [6.147,1.822,6.796,0.0,0.0,359.98], [2.497,2.481,6.79,0.0,0.0,0.03], [(1)0.0,0.0,0.0]

2018-10-06 17:24:28.915: Deep, Mixed, Dual, 75,0/75.0, 5000.0/5000.0, 30 kHz, 2.2, [6.194,1.803,5.864,0. 128,-0.392,359.88], [2.457,2.47,6.814,-0.015,0.092,359.98], [(1)0.0,0.0,0.0]

3020-03-07 04:31:26. 740: Very Deep, FM, Dual, 70.0/70.0, 5000.0/5000.0, 30 kiz, 2.2, [6.194,1.803,6.864,0. 128, -0.392,359.88], [2.457,2.47,6.814,-0.015,0.092,359.98], [(-1)0, Update Search
2021-05-04 19: 15:40, 146: Very Deep (Manual), FM, Dual, 70.0,/70.0, 5000.0/5000.0, 30 kHz, 1.8, [6. 167, 1.814,6.797,0.21,-0.007, 359.945], [2. 506, 2.485,6.792,-0. 134,0.712, 359.

0,0] Save Search Log
End of search results...

Lamont-Doherty Earth Observatory
\ /’ COLUMBIA UNIVERSITY | EARTH INSTITUTE




Swath Coverage Plotter: Data Rates

Swath Width vs. Depth

Data Rate vs. Depth
EM 304 - Okeanos Explorer - EX2101 EM 304 - Okeanos Explorer - EX2101 vs. EX1902

Depth Mode
M Very Shallow
BN Shallow

Medium
BN Deep
BN Oeeper
W Very Deep
B Extra Deep 1
. Extreme Deep |

. Very Shallow |
N Shallow
Medium
BN Oeep
BN Oeeper
B Very Deep
B Extra Deep
. Extreme Deep

4
-

Y AN

NS

Depth (m)

Depth (m)
Depth (m)

KMALL +
KMWCD

KMALL

HERRRNRERE
, RENNNRRRRN] P

0 0 500 1000 1500 2000 2500 3000 3500 2 4 6 8 10 12 14
Swath Coverage (m) Data rate (MB/hr, from ping-to-ping bytes/s) Ping interval (s, first swath of ping cycle)

Anomalous EM304 data rates between 600-850 m have been omitted

|




Swath Coverage Plotter: Info on the Wiki

Synchronization / multiple systems

Swath c Ove rage P I otter Note that multiple systems may collect swath coverage / extinction data simultaneous|

interference or mistracking of the seafloor and that the performance of each system ig|
conditions. Multiple systems may be synchronized with a common ping trigger, such
The swath coverage plotter extracts the outermost soundings (flagged ‘valid’) and plots these with a variety of filtering and must be taken with any synchronization scheme in place to ensure ping triggering will

plotting options. Currently only .all and .kmall are supported. system fails to track the seafloor while another (e.g., lower frequency) maintains tracki

B EM712/EM124
: %, Coverage
{ B\

~

EM712 Extinction

The EM712 / EM124 combination on R/V Roger Revelle provides a useful example casg
deep, the EM712 may lose bottom track at ~2500 m and may be secured if transiting

EM 124 must continue to collect data. If transiting from deep to shallow, the operator

recording) in ~3000 m and then start recording when the EM712 starts to develop a w
the seafloor (i.e,, slightly shallower than the extinction depth, as shown in the overlapp
EM124 coverage data in Google Earth, above). Under all circumstances, the runtime p: g 5
expected depth range, and may be adjusted throughout acquisition to reduce outliers,

&
My 2

#EIPA=2E

»
o,
%o

Plotting and filtering Runtime parameters

1. Use the Add Files or Add Directory button {incl. subdirectories, if desired) to load] The purpose of testing is to lst the muitibeam systam achieve its maximum coverage under the mode it selects automatically
2. Select Calc Coverage to process the loaded coverage files. for the given depth.

The following settings are generally recommended for Kongsberg EM systems to best illustrate ‘automatic’ system
performance. Vessels that use different parameters during routine mapping should apply those settings where appropriate,
aside from the maximum angle, coverage, and depth gates that may inadvertently limit the coverage test data.

The plotter will parse each
and associated runtime pa
results. The plotter will deg
(default: maximum 50,000

. ) Parameter Recommended Notes
limit is generally sufficient :
adjustable to meet yourplf = Depth mode Automatic

Dual swath Dynamic

The Plot tab includes a va
custom plot limits and title FM Transmission Enabled Read checkbox carefully !
swath angles or multiples |

R

. Max angles 75°/75° 70°/70° for some systems
various runtime parameter|
A S
order for new and archive Max coverage Vaxamum Archlvmg
- 2 Depth limits As needed
UG “fb pm"‘d?s i Coverage data loaded in the plotter
representative of typical p TX power Madimum can be archived for future reference
have been inadvertantly i = Yol without having to link back to the -
(degrees or meters) or tho| Y ypic original files. I
(reflectivity) values. Pitch stabilization Enabled Select “Archive Data" to create 2 .pkl

-
P Alongship direction | 0 file with all ‘new’ data {soundings and i : |
t runtime parameters parsed from the
urpose Auto tilt off 3l and Jomall files that have been T E |
Ve fizati | P plotted). Ensure the archive file has a F |
stabilization S
- - . . - . - . | descriptive name. 1
Swath coverage testing is intended to illustrate the maximum coverage achieved by a given multibeam system over a wide i < o = -
f = et u Select “Load Archive to load fle [ |
range of depths. The depth range of interest spans from the shallowest typical operating depth for the vessel down to the T e =
spike filter Medium with historic coverage data. The plot F
practical swath extinction limit (e.g., where the system may no longer track the seafloor, generally governed by attenuation of order and color parametess for the |
- . . - . N Range gate Normal archive are controlled under the Plot
the transmitted signal, noise levels perceived by the multibeam, and reflectivity of the seafloor). t tab, !
Phase ramp Normal |
- - - - - Note that the archive format will ) |
These tests are valuable for a wide variety of purposes, such as survey planning, system acceptance testing against expected conhimue to change and may be }
performance, evaluating noise impacts of the vessel and other sensors, and routine quality assurance testing to detect . epcw aNgatherWeLE new i |
. . i R i Theoretical coverage type. More recent plotting parame !
hardware degradation or damage (e.g.. following a dry dock maintenance period). These data can be collected, archived, and may not have been saved in early C

archive versions, meaning some

compared throughout the service life for a given system, and across similar systems installed aboard multiple vessels. The theoretical coverage specification provided by a manufacturer can be plotting options might ot be
Accordingly. swath coverage testing is a standard MAC SAT and QAT activity. and can be conducted opportunistically during 2:;::’9:1:%::;:;“: SpeceunebutionlSlenpaciaduesediza:t: when these are loaded. The oniginal dataset can be reloaded and plotted to create a new archive if necessary.

The example at night shows
coverage as the EM712 approaches attenuation. In this case, the EM124 data is loaded as an archive to show the histogram of
sounding destributions for each systom separately.

transits for remote processing. M712 (blue) and EM124 (black) data colored by fregquency, clearly indicating differences in
For instance, the expected performance for a particular EM304 topside unit /
EM302 TX amray is shown as red curves on the port and starboard sides in the
coverage plotter example above. The underlying points were manually

digitized from a sea acceptance report and recorded in the specification format

Lamont-Doherty Earth Observator ) . . el
N Cotumeia Uiverary |Earte vstirore Github.com/oceanmapping/community/wiki/Assessment-Tools 12




Swath Accuracy Plotter

1. Swath accuracy is impacted by many factors

2. Establish baseline trends (SAT, all modes)

3. Track behavior over time (QAT, opportunistic)

5 (% Water Dogth)

£tn R

2
2
&

¥ ws. Bearn Angle
000 m (VWIth Seas, SHP2Q Syncad)
Swath (Dynamic) | Mixed

Swath Acturacy v m Angle
TV Santy Ride - S12104 Th Seaz, SHIZ0 Rurst Made)
deepor (Manual) / Dual Swath amic} # Mixe

Swath Accy
FM 124 - WV Sally Rida - S
eoper (Manual) /

Do

SBP29 Synced SBP29 ‘Burst Mode’

NS

1‘,

Depn At S

|

dong, s, Wb |
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Depth Bias (% Water Depth)

Depth Bias Std. Dev (% Water Depth)

Reference Surface
EM 122 - R/V Atlantis - Mendocino Ridge
ATL_EM122_2019_100m_UTM10N.xyz

Reference Surface (Final)

Easting (m, UTM 10

Swath Accuracy vs. Beam Angle
EM 122 - RV Atlantis - Mendocino Ridge
Deep / Dual Swath (Dynamic) / Mixed
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Swath Accuracy Plotter

1. Opportunistic crosslines at proven reference sites

2. Catch problems before ‘normal’ survey operations ! l ¥
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Swath Accuracy Plotter: Info on the Wiki

Swath Accuracy Plotter

The swath accuracy plotter compares soundings in a single-pass survey file to a trusted bathymetric reference surface.
Differences between “crossline’ soundings and the reference grid are plotted as depth biases in meters (m) or as percentages
of water depth (%WD). The mean and standard deviation of these differences are calculated in 1-degree bins across the swath

to examine trends.

Data collection

Swath accuracy test data collection is typically broken into two parts:

1. Reference surface survey

2. Accuracy crosslines

The reference surface i typically surveyed in its entirety before accuracy
may be useful when there is uncertainty about approaching weather or th
reverse order ensures crosslines are collected first before running as man
circumstances.

Scope of data collection
The scope of data collection depends on the modes of interest and their i

For example, a new Kongsberg system might be tested across all depth m
Extra Deep or Extreme Deep, depending on system) using “typical’ runtim
set of modes is typically sufficient to characterize baseline performance uf
might be repeated for quality assurance testing throughout the system's
modes to investigate data artifacts in particular conditions or depth range

More testing or might include variations
each depth mode to highlight the impacts of each decision, such as:

1. single- and dual-swath;

2. FM enabled and disabled;

3. yaw stabilization enabled and disabled;
4. different survey speeds; and/or

5. other acoustic systems transmitting.

The "depth modes’ for some systems are more commonly described by th
operating at 300 kHz with short CW pulse) rather than *Shallow* or ‘Mediu
for available modes and review the typical survey runtime parameters to i

Planning constraints

For systems with discrete depth modes, it would be ideal to conduct an e|
within the intended depth range for every mode. However, this is usually
and some scheduling and planning compromises must be made.

Reference depths

The reference survey is typically the largest ime commitment for each tes
yield real savings. This can be done by grouping the crossline modes of i
ideal) and identifying a smaller number of reference depths that will accol
for testing, and availability of suitable seafloar, will determine the locatiorf

Each working area may be a compromise, selecting from the available sed
crossline modes within the constraints of scheduling and sea state. The inf
sites selected during EM304 MKII sea trials aboard the Okeanos Explorer ||
seven mades, building into the cruise plan across two distinct working are
transits across these depth ranges were used for swath coverage testing.)

Accuracy

Lamont-Doherty Earth Observatory
\ /’ COLUMBIA UNIVERSITY | EARTH INSTITUTE

Existing reference surfaces l

A suitable reference surface site may already exist, se that survey Crossline data acquisition

trustad. For instance, several referance surfaces have been sunv . ) . . . . . .
The primary crosshine setting of interest should be the same wsed for the refierence survey; ideally, this is a setting that would

be selected automatically by the multibeam system for this depth, This provides a consistent comparisan between the ‘tristed’
bathymetry created from a dense survey and the single-pass crosslineds) for the mode that is intended for this temain,

These are readh

below). If time allows, 2 re-survey

As ciscussed in the . there may be several mades ol inlerest et have been grouped lor thes reference
Ly e e i i (i vy s s St

owver the same terain,

Crosglines are typically run in ‘peirs’ on opposite headings for each mode to assess any heading-dependent impacts, such as
sea slate fexamgple below shows accuracy heading with seas and into seas shown on lop and botlom, respectively). When sess
are calm, this approach akio supports deep roll veriication using pairs of lines with the same mede and settings on eppesite
headings over the flat tarran.

1M
vertcaton

Reference survey acquisition For the exampie reference site above, the crosshines were run first in the default mode for this depth (Deeper) plus Deep and

Wiery Deep modes to capture their performance at the limits of the intended depth ranges for those modes. These first three

The reference survey should be planned over relatively flat, benign, homogend
arossline modes were collected dual-swath, P transmission, and yaw stabilizabion enabled, with all other echosounders

degrees. Because the sedected depths willlikely be used for testing several diff

secured.
backscatter normalization acr

< those modes [wiki development: add link to
In this particular 5aT example, additional crosslines were run with another echosounder (SEF23) operating in two different
micdes of synchronization with the EM124 Csynced” and 'burst), as these systems will likely be operated tegether duning future
‘gnd’ if time allows) science missions. The last two crosshne tests were onented with the seas in order to reduce the impacts of bubble sweep and
0 the reference gid wat]  utilize the ship time within the constraints of a degrading sea state.

The reference &

oy lines are planned with a fow key consads

1. Onentaticn cethogonal to the crosshine (or
L This reduces alignment of any swath by
2. Narrow spaang (e.g, 1 WD) to achieve very high sounding density
3. Length sufficient to cover the full crossline swath width fe.g. 68 W
4. Number of reference lines to accommodate desired arossiine length
i Typically 6-10 reference lines at 1 WD spacing, depending on depth,

The table below provides an oveniew of crossline settings at this site, with user-selected mode changes in red. Nate that
. Wil settings determined by the system under these parameters (2., swath made and pulse form when dual-swath and 74
transmission are enabled) are left in gray.

Small regions of steeper dopes may be filtered dunng processing, if present (
below). Likewise, the number of lines may be adjusted to fit the terrain and th
Dual Mixed RMH Into seas

Dual = RMH
RMH
RMH
RMH

Processing

The Swath Acruracy Platter simply compares the crosshne soundings 10 a relerence surlace provided by the user 1L is nol
intendnd tn porform data processing steps that are widely availabke in other sofware.

=
B <&
2 ¥

The user provides the following inputs:

1. Reference bathymetric grid processed in third-party software

L Format: XVZ ASCIl with no header
ii. Projection; single UTM zone appropriate for the site
WL Units: meters, Z positive up
ve. File name inclides LITM 2one (2., “552104_EMT24_1000m _raf_surf_25m_LITh100Myz")
. Tide comection applied prior to expaort

Reference survey settings and speed should follow the ‘typical' mapping setti
narrowed to 65° on each side in order to cover slightly more than 4X WD covi
WD line spading and increases ping rate (ie, alongtrack sounding density) cod

sound speed profiles must be taken and appliad routinely throughout the refy
ideally, a CTD or XCTD cast is conducted to get the baseline for salinity and te)

GRional XET casts throughout dats collection. 2. Crossline(s) with sound speed applied during acquisition

applied for processin

i Format; all or kmall
For the example EM124 3000 m reference site abowve, the reference lines were) 3t all ar

transmission, and yaw stabilization enabled. The ship operated atitsstandard| 3 RTIONAL: Sounding density grie associated with the bathymetry gid
specfic decision that can be aided by RX ¢ ) and all othed
L Format: YD ASCI with no header imay export as XYZ and simply change extension)

4. CPTIONAL: Tide file coverng the crosshne sounding times.

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



ECDIS Converter

ECDIS Converter

The ECDIS Converter loads waypoint text files and exports ECDIS .lst files for easier ingestion into ships' navigation systems.
This can reduce the time, effort, and opportunity for error in transeribing scientists' waypeints into the bridge officers*
preferred formats.

This application is in development and does not provide any verification for correctness of the converted waypoints. Users
are responsible for checking .Ist output files for agreement with expectations and safety of navigation. If in doubt, convert
the waypoints manually or with other software.

add Fies

2dd D

Waypoint text file input

github.com/oceanmapping/community/wik

O Search or jump to... J Pull requests Issues Codespaces Marketplace Explore

B oceanmapping / community (Public)

| €2 EditPins ~ | @ Unwatch (16 ~ || % Fork (1

<> Code (O Issues (2 11 Pullrequests ) Discussions [ Projects [ Wiki () Security |~ Insights 8 Settings

The ECDIS Converter expects the following input .txt format:

1. One waypoint per line with a consistent format

2. DD.DDD or DD MM.MMM format (+/-, no hemisphere label)
3. Order is [optional_label], lat, lon

4. Space-, tab-, or comma-delimited

5. Labels should not includes spaces or special characters

Converting to ECDIS format

To export ECDIS Ist files:

1. Add waypoint text files or a source directory
2. Select the output directory, if desired
i. If an output directory is not selected, each .Ist export will be written to its comesponding input location
3. By default, any existing .Ist files with the same name will be skipped to avoid overwriting
L. Select "'Overwrite files' to overwrite existing .Ist files, if desired
4. Selact ‘Convert Files' to convert all loaded .txt files to st
5. Check the activity log to review any warnings or skipped files
| 6. Review the waypoints in the ECDIS software to verify correct interpretation
i Users are responsible for safety of navigation in all ci
S

Assessment Tools

kjerram edited this page last week - 38 revisions

Overview

~ Pages o

Multibeam assessment tools described here include:

1. Swath Coverage Plotter v0.2.3
2. Swath Accuracy Plotter v0.1.0
3. BIST Plotter v0.2.2

4. File Trimmer v0.1.5

5. ECDIS Converter v0.0.0

Distribution

-||*9|amed3u|v

| Find a page...

* Home

The standalone Python apps are available through several avenues for different users:

1. Typical users: each app is packaged with all libraries and zipped for easy download on Google Drive (with version notes).

i. Just download, unzip, and run the .exe (similar to Sound Speed Manager).

ii. The zipped packages are not available through GitHub due to file size limits.
2. GitHub users: apps and libraries are packaged in the multibeam_tools_distribution repository.
i. Due to GitHub's file size limits, these are not zipped and may be more cumbersome to download for normal use.

3. Python folks: source code is available in the multibeam_tools repository.

Using the tools

These tools are intended to give users the same plotting and reporting functions used by the MAC for routine performance
testing (e.g., sea acceptance trials and quality assurance testing). Currently, only Kongsberg data formats are supported.

Hint: Most of the app features include tooltips; just hover over a button, list, or checkbox to get more information!

Instructions for data acquisition and processing are presented in the following sections. Suggestions are welcome for
improving the workflow in each application.

~ Assessment Tools
Overview
Distribution
Using the tools
Swath Coverage Plotter
Purpose
Data collection
Runtime parameters

Synchronization / multiple
systems

Plotting and filtering

Theoretical coverage

Archiving

Gap-Filler

Data rates

Attitude latency

Acquisition parameters
Scanning parameters
Searching parameters
Saving resulis

Swath Accuracy Plotter

Data collection
Scope of data collection
Planning constraints
Reference depths
Existing reference surfaces

Reference survey acquisition






WHAT IS HYDROFFICE?




A framework of
.:‘Q’-.. libraries and tools
: :
for Ocean Mapping

WHITE PAPER

Quickly prototype
E and test
innovative ideas

Ease the transition
= Q from research to
operation

Ref.: G. Masetti, Wilson, M. J., Calder, B. R., Gallagher, B., and Zhang, C., “Research-driven Tools for Ocean Mappers”, Hydro Int., vol. 21, 5. GeoMares, 2017.
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HYDROFFICE APPS

= BAG Explorer m ENG
= ENCX x
= ePOM Waw

= SmartMap J

= CATools - g ; TOOLS
= StormFix .

| Bress c - I'I




HYDROFFICE APPS & SCRIPTS
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WHAT IS PYDRO?




PYDRO UNIVERSE

A NOAA FPyvthon Distribution
Managed by OCS HSTB

A Collection of Open-Source
Hydrographic Tools

A Growing Community of
People with Interests in
Ocean Mapping




PYDRO INSTALLATION

rl: https://svn.pydro.noaa.gov/

U.S. Department of Commerce

@ Office of Coast Survey

Pydro documentation » Pydro » previous | next | index

ffice of Goast.Syrvey....

National Oceanic and
U.S. Department of Commerce

Introduction to Pydro

Table Of Contents

Pydro
= Table of Contents ' >,
= |ntroduction to Pydro ‘
= What is Pydro
= Installation i
= Redistribution | o
= Collaboration 1 Supplementals are optional but includes Vertical Datum Transformation (VDatum) and National Centers for Environmental
and Contribution Information - World Ocean Atlas (WOA) data
* Somvare Table Of Contents

Pydro

| Pydro documentation » Pydro »

Downloads a N ks

NOAA

« Pydro download - full installer (1.2 GB)
« Pydro Supplementals download — Supporting data (1 GB)

Charlene 1
Distribution Programs by Categor P)fd ro Setup 22.1.r10103.exe
Programs distributed Programs, Alphabetic. -
in Pydro Hydroffi ‘ X
Downloads and Links. Downloads and Links, &m left — 23.6 MB of 2.1 GB (5.2 MB/seq) [
Letter Transmitting = NOAA

= University of New
Show all downloads

Previous topic
Programs distributed in Pydro

Next topic Online Resources:
Previous topic Letter Transmitting Data « Hydrographic Specs and Deliverables (HSSD)

Pydro PNl Quick search o Field Procedures Manual (FPM)
) downl « Hydroforum
Next topic N F « HydrOfiice
Pydro Explorer
Contact

If you find errors in the documentation or want to contribute, you are encouraged to email the following personnel emails
@NOAA GOV




SOUND SPEED MANAGER




SOUND SPEED MANAGER

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.



Collaborative Effort

NOAA OCS POCs:
- Barry Gallagher
- Chen Zhang

£ Sound Speed Manager v.2018.1.45 [project: km1718] — O *
File Process Database Monitor Server  Setup  Help
w — oY i .
(U | 2| X][O]
+

<

e




Open Source

hyo2_soundspeed/soundspeed.; X +

C & GitHub, Inc. [US] | https://github.com/hydroffice/hyo2_soundspeed/blob/master/hyo2/soundspeed/soundspeed.py#L421

FETOTT SELT. LISTENErs.SIppIcan_tTo_process
# --- import data

def import_data(self, data path, data_format, skip atlas=Falsze):
"""Import data using a specific format name"""

# identify reader to use
idx = self.name_readers.index(data_format)
reader = self.readers[ids]

logger.debug{ "%z » path: ¥sz" ¥ (data_format, data_path))

it call the reader to process the data file
success = reader.read(dzta_path=data_path, settings=self.setup, callbacks=self.ch, progress=self.progress)
if not success:
raize RuntimeError("Error using %= reader for file: Xs"
% (reader.desc, data_path))
self.zsp = reader.ssp
logger.debug( "data file successfully parsed!™)

# retrieve atlases data for each retrieved profile
for pr in self.ssp.l:

if self.use_woadd() and self.has_woad() and not skip_atlas:
pr.woagd = zelf.atlases.woabd.query(lat=pr.meta.latitude, lon=pr.meta.longitude,

datestamp=pr.meta.utc_time)

if self.use_woal3() and self.has_woal3() and not skip_atrlas:
pr.woal3 = self.atlases.woald.query(lat=pr.meta.latitude, lon=pr.meta.longitude,

datestamp=pr.meta.utc_time)

if self.use_rtofs() and not skip_stlas:
i noinspection PyBroadException
try:
pr.ritofs = self.atlases.rtofs.guery(lat=pr
datest
except Exception:
pr.ritofs = Mone

logger.warning("unzble to retrieve ATOFS da

if self.use_gomofs() and not skip_atlas:

# noinspection PyBroadException

a % @ ¢

®




Liberal License

- O x

& Sound Speed ® o+

€ O @  httpsy/fwww.hydroffice.org/soundspeed/main E1l @  Q iberal license s W B ¥ @ @ H

HydrOffice =

The application is jointly developed by the Center for Coastal and Ocean Mapping, UNH and NOAA Coast

Survey Development Laboratory (CSDL).
Sound Speed Manager is written in Python, and the current release candidate is 2017.0.0.

Opening SoundSpeedManager.2017.0.0.zip

You have chosen to open:
(2 SoundSpeedManager.2017.0.0.zip

which is: zip Archive (97.8 MB)
from: https:// ds.s3

‘What should Firefox do with this file?

(@) Openwith | 7-Zip File Manager (default)

(®): Save File

[1 Do this automatically for files like this from now on.

o] README
|

DOCS

‘ [A Pdf Manual

REFERENCES

[AUS Hydro 2017 pa,




Large User Base

=2 T Bitbucket Your work  Repositories  Projects More v Q  Search 0‘ gv
= hyo_sound_speed_ma... HydrOffice / Published / hyo_sound_speed_manager 5 y OOO+ d OW n | O ad S
Downloads (from 9/2018)

{> Source

¢ Commits @ For large uploads, we recommend using the API. Get instructions

b Branches Downloads Tags Branches

h Pull requests
MName Size Uploaded by Downloads Date

c) Pipelines Download repository 115.2 KB

&> Deployments SoundSpeedManager.2023.0.1.zip 566.3 MB gmasetti 153 2023-01-20 Delete

¢ Jira issues SoundSpeedManager.2023.0.0.zip 524.9 MB gmasatti 31 2023-01-08 Delete

(D Security SoundSpeedManager.pdf 9.2 MB gmasetti 60 2023-01-08 Delete

E Bannlleass SoundSpeedManager.2022.2.13.zip 571.9 MB gmasetti 92 2022-12-02 Delete

G Repository settings SoundSpeedManager.2022.2.12.zip 571.9 MB gmasetti 63 2022-11-06 Delete
SoundSpeedManager.2022.2.11.zip 566.4 MB gmasetti 67 2022-10-03 Delete
SoundSpeedManager.2022.2.10.zip 566.4 MB gmasett 13 2022-09-23 Delete
SoundSpeedManager.2022.2.9.zip 566.3 MB gmasett 19 2022-09-12 Delete
SoundSpeedManager.2022.2.8.zip 566.3 MB gmasetti 35 2022-08-27 Delete
SoundSpeedManager.2022.2.7.zip 524.9 MB gmasetti 175 2022-07-19 Delete

N




Format Converter

* Export single profile >
* nput dats v Select output formats:
| CARIS | Cav
Import fl=; Retrieve from: :
| am || aom || cams ]\ | Projectos || cmors || | | FLAC | ARAR
| cestaway || csmoorc || pigbarpro | | ss || creors || N | Hypack | iXBlue
| Digbars || Eac || Hwpak | | seabirdco || DBOFs || meors | _ NCEI
| tdronaut || s || konsgberg | | wosospe || comors || | | aPs | Sonardyne
| wmw  |[oceansdence || mer | | woatspe || teors || seeors | | e |
| sav || seamndsun || seabid | | woasps || || |
’ Sippican ] ’ Sonardyne ] ’ Turo ] ’ OFS .nc ] | | [ TBOFS ] |:| Select output folder
E ’ LMNB ” Valeport l ‘ @ 0
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* Sopund Speed Manager v.2017.1.0 [project: FA_ALL]

-

Profiles:

RTFIWOS|MVPISIS

N ‘A — — A2 .
Y o0 = X @
= adsh - O e
id | time | A\ \V U original path
1 1 ézms—as—zsza:w:mé {-132.97 Raw S LI 515 20160623, 0PR-0190-FA-16_West
: : Depth Speed Ternp Cond ™| [
2 2 2016-05-26 225800  (-133.02 0160628, 0PR-0190-FA-16_West
00000 0.0 1487873590137 11.601608952  24.8753641 |
3 3 2016-05-2417:37:00  (-133.04 0160623, 0PR-0190-FA-16_West
4 4 2016-05-2419:22:00 (-132.04 | DODOT 106676244736 14E7.87380737 11.0113298225 30.3289863 20160628,0PR-0190-FA-16 West
5 5 2016-05-2422:57:00  (-133.06 | (00002  1.00075220446 1487.97485352 10.6927566232  30.5120100 016062840PR-0190-FA-16_West
6 6 | 2016-05-2500:00:00  (-133.06 00003 117069058418 1437.09169977 10.0809120404  20.5516471 @mszsxom-om-m-m_wa
7 7 2016-05-17 19:20:00  (-133.01 16062840OPR-0180-FA-16 West
00004 2977954447199 1486.642085984 10.6570959585  30.3871822 E
1 8 | 2016-05-17 22:55:00 (-133.04 160628 0OPR-0190-FA-16_West
g 9 | 2016-D6-11 22:27:00 (-133.03 00005  4.02984571457 1485868720703 104363440079 | 30.4034385 0160628, 0PR-0190-FA-16_West
10 | 10 2016-06-1121:17:00 (-133.03 |00006 35.03996658325 148316662598 10.1993398666  30.500698(0 0160623, 0PR-0190-FA-16_West
11 11 2016-06-08 20:40:00  (-133.07 00007  6.01622624992 1484 71250526 10.0304455566  30.3624651 ?0164}628’\OPR-0‘|9|}-FA-15_West
12 12 2016-06-08 22:23:00  (-133.06 0160628, 0PR-0190-FA-16_West
00008  7.02121686935  1484.34790039 9.9267950058  30.6159572 |
13 13 2016-06-08 23:12:00  (-132.01 20160622, 0PR-0190-FA-16_ West
00009 8.02173137665 148407177734 9.82440080179  30.6811254 1
14 14 2016-06-08 23:38:00  (-133.00 20160628, 0PR-0190-FA-16_West
15 15 2016-06-08171200 (13307 | DPC10 9.00330003966 1483.96801753 .77623734824  30.7233897 20160622, 0PR-0190-FA-16_West
16 16 2016-06-08 12:22:00 (-132.87 [O0D11 100117581753 14A3.9R47334  97RAPSASIORR  INTF5A7072 Y W
£ > L
17 17 2016-06-08 19:28:00  (-133.00
18 18 2016-05-26 17:42:00  (-133.05 ‘NF“ ‘N
19 19 2016-05-26 19:36:00  (-133.02 SSP
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