


















































Figure 20. Receiver module self noise versus azimuth relative to a 2-m swell. Azimuth at 0° is with the swell directions,
while azimuth 180° is into the seas.

Conditions developed sufficiently on the last day of NAO55 to produce a 2-m swell from the
northeast (045°) and facilitate measurement of azimuthal noise relative to prevailing seas.
Receiver noise was measured in eight directions separated by 45°, starting with the swell, while
the vessel transited at 10 kts (Figure 19 and Figure 20).

The results of noise testing relative to sea direction show the unexpected results of reduced noise
heading into the swell and increased noise heading with the swell. Though primary swell direction
was from 045° (relative to true north), other swell patterns were observed from a variety of
directions which may complicate this analysis.

Transducer and System Health

A full Built-In Self Test (BIST) diagnostic routine was run prior to departure as well as when
underway. Among other tests, the BIST provides the ability to perform impedance measurements
of the transmitter and receiver arrays. These test results may be used as proxies the health of
transducer elements, as these components of the mapping system have been known to degrade
with time. It is important to note that the BIST impedance measurements do not provide a full
characterization of transducer properties as a function of frequency. However, BISTs provide
useful information for monitoring overall transducer health and should be run on a routine basis.

The EM302 receiver and receiver transducer impedances, as measured through the BIST routines,
were compared to measurements made throughout the 2013 and 2014 seasons, as well as those
conducted during previous system acceptance tests. NAO55 BIST results were found to be within
the nominal acceptable range expected by the manufacturer (Figure 21 and Figure 22). All but

one transmitter impedance value fell within normal ranges (Figure 23). This figures shows that
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channel 15 in TX slot 12 reported a high impedance in 2014 and 2015, however, this is not
expected to significantly impact transmitter performance.

Impedance Results - Receiver
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Figure 21. EM302 receiver impedance measurements. Historic measurements are colored and measurements from this
evaluation in black. The impedance range on the Y-axis represents the range defined by Kongsberg within which the
system will pass a BIST test.

Impedance Results - Receiver Transducer
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Figure 22. EM302 receiver transducer impedance measurements. Historic measurements are colored in black. The
impedance range on the Y-axis represents the range defined by Kongsberg within which the system will pass a BIST test.

24



Impedance Results - Transmitter
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Figure 23. EM302 transmitter acoustic impedances as observed during NAO55. Individual colors in the top figure
correspond to individual slots across all channels. Slot 12, channel 15 exhibited high impedance in 2014 and 2015,
shown by the turquoise line with a spike in the top figure and red square in the bottom figure. There has been no
noticeable change in transmitter acoustic impedance between 2014 and 2015.
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Summary and Recommendations

e Heading into the 2015 operating season, the EM302 and associated sensors aboard E/V
Nautilus are working well compared to previous evaluations and to other EM302 systems
examined recently. The patch test showed no pitch or yaw bias and only a very slight
residual angular offset for roll, indicating no major changes to the system geometry.

e Sensor positions and SIS Installation Parameters should not be changed. A PU Parameters
file containing all SIS Installation Parameters and Runtime Parameters were written to
disk on the primary acquisition machine (and stored on the shiphouse share) at the end of
NAOS5S5. If any problems or questions arise with any parameters, this file should be
reloaded to restore a functional configuration for SIS. Johnson and Jerram have a copy of
this file and can provide it if required.

e The onboard technical staff have collected routine BIST results throughout the previous
year. This practice provides excellent information for tracking system health and should
be continued moving forward.

e System operation from the data lab has greatly simplified multibeam operations during
engineering shakedown legs. If possible, additional headset/microphone stations at other
desks would provide further flexibility.

e Ethan Gold documented that the ethernet cables between the switch and TX boards in
the TRU cabinet are extremely sensitive to vibration and deformation, resulting in lost
connectivity to individual boards. Due to the high vibration environment, this could result
in component failure during startup or survey. This occurred once during NAO55 and
resolved with adjustment of the ethernet cables and a restart of the TRU.

e The 2013 SAT report included several recommendations to address installation and
operation concerns specific to E/V Nautilus (e.g., power supply issues) and to avoid
problems commonly experienced aboard other similarly equipped research vessels (e.g.,
accidental motion sensor alteration). Many of these recommendations have been
implemented over the 2013 and 2014 seasons, while a few remain relevant as of NAO55
and are listed below.

o Aremovable protective structure, such as a cage-like cover, should be built
around the MRU to help prevent accidental impact damage. This structure should
be large enough to prevent workers in the TRU room from stepping on the MRU
plate, provide secure routing for the cable, and ensure ample air flow for cooling.

o Ensure cables behind the MRU are supported and not in contact with any other
apparatus in the TRU room.
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Appendix A - Accuracy Testing

Accuracy Results - FM Dual-Swath (8 kts)
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Accuracy Results - FM Dual-Swath (10 kts)
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Accuracy Results - CW Dual-Swath (8 kts)
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Depth Std Dev (%Water Depth)

NAO055 - EM302 - XLine Settings 2 — 8kis

o
(N

©
—

0.0

-60 -50 -40 -30 -20 -10 0 10 20 30 40
Angle (degrees)

50

60

70

N\
N

SO0 O00000000000000000
COENOURWNROLNVWRUIDN®WOD

/
1 N [ 5
\\ /,
1 < e -——-———5—-—-"‘ .
] —— — T | | I
1 |
-70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70

Angle (degrees)

30



Accuracy Results - CW Dual-Swath (10 kts)
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Accuracy Results - FM Single-Swath (8 kts)

NAO055 - EM302 - XLine Settings 3 — 8kis
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Accuracy Results - FM Single-Swath (10 kts)

NAO055 - EM302 - XLine Settings 3 — 10kts
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Accuracy Results - CW Single-Swath (8 kts)

NAO055 - EM302 - XLine Settings 4 — 8kis
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Accuracy Results - CW Single-Swath (10 kts)

NAO055 - EM302 - XLine Settings 4 — 10kts
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Appendix B - Noise Testing

Self Noise Results - Speed - Drifting (0 kts)
EV Nautilus EM302 Self Noise -- 00 kts
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Self Noise Results - Speed - Into Seas (2 kts)
EV Nautilus EM302 Self Noise -- 02 kis
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Self Noise Results - Speed - Into Seas (4 kts)
EV Nautilus EM302 Self Noise -- 04 kts
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Self Noise Results - Speed - Into Seas (6 kts)
EV Nautilus EM302 Self Noise -- 06 kts
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Self Noise Results - Speed - Into Seas (8 kts)
EV Nautilus EM302 Self Noise -- 08 kis
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Self Noise Results - Speed - Into Seas (10 kts)
EV Nautilus EM302 Self Noise -- 10 kis
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Self Noise Results - Speed - With Seas (3 kts)
EV Nautilus EM302 Self Noise -- 03 kis
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Self Noise Results - Speed - With Seas (4 kts)
EV Nautilus EM302 Self Noise -- 04 kts
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Self Noise Results - Speed - With Seas (6 kts)
EV Nautilus EM302 Self Noise -- 06 kis
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Self Noise Results - Speed - With Seas (8 kts)
EV Nautilus EM302 Self Noise -- 08 kis

70

(8] [e2]
o o

Self Noise (dB re 1uPa/\Hz)
N
o

30

30

25

20

15

Frequency (%)

10

/'I
|
'- WM
‘f".\,' _/ .F‘E'%g,{: .’\wf A ‘ At 4 ; - ;[ A \Ay_,wm !\
SRR WY W M VY R A/ VO RAN
0 16 32 48 64 80 96 112
Channel
EV Nautilus EM302 Self Noise -- 08 kis
— Median
~ Mean (log.)
— Mean (lin.)
T .
30 35 40 45 50 55 60 65 70

Self Noise (dB re 1pPa/VHz)

45



Self Noise Results - Speed - With Seas (10 kts)
EV Nautilus EM302 Self Noise -- 10 kis
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Self Noise Results - Speed - With Seas (12 kts)
EV Nautilus EM302 Self Noise -- 12 kis
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Self Noise Results - Swell - 000° (With Swell)
EV Nautilus EM302 Self Noise -- 000 deg
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Self Noise Results - Swell - 045°
EV Nautilus EM302 Self Noise -- 045 deg
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Self Noise Results - Swell - 090°
EV Nautilus EM302 Self Noise -- 090 deg
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Self Noise Results - Swell - 135°

EV Nautilus EM302 Self Noise -- 135 deg
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Self Noise Results - Swell - 180° (Into Swell)
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Self Noise Results - Swell - 225°
EV Nautilus EM302 Self Noise -- 225 deg
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Self Noise Results - Swell - 270°
EV Nautilus EM302 Self Noise -- 270 deg
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Self Noise Results - Swell - 315°
EV Nautilus EM302 Self Noise -- 315 deg
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Appendix C - SIS Screenshots

SIS Screenshots - PU Parameters (05 April 2014)
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5 [0.00 Jo.00 Jo.00

[

==

Installation parameters ¥
Installation and Test

CANCEL

PU Communication Setup Sensor SEtUPI System Parametersl BIST] System Report

Settingsl Locations Angular Offsets]
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Installation parameters v

Installation and Test —

OK CANCEL

PU Communication Setup| Sensor Setup System Parameters| BIST| system Report|

—

Installation parameters v

Installation and Test —

OK CANCEL

PU Communication Setup| Sensor Setup | System Parameters BIST| System Report l

ssaom|

Date [ Time [ser.No.[BIST  [Result | Description
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Installation and Test

OK CANCEL

PU Communication Setup| Sensor Setup| System Parameters| BIST System Report,

 PU System Report -

Installation parameters v

System Report.| Path:  [D:\sisdata\common\bist

Name: |
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IS Screenshots - Runtime Parameters

& g )

Runtime parameters v
Runtime parameters -

Sounder Main| Sound Speed | Filter and Gains | Data Cleaning] GPS and Delayed Heave | Simulator| Survey Information

r Sector Coverage - | r Depth Settings - 1 Transmit Control

Port Starboard Force Depth (m) 20 IV Pitch stabilization
Max. angle (deg.): 75 75 " [
I I Min. Depth (m): 5 Along Direction (deg.): |0

Max. Coverage (m): |5000 ISOOO
Max. Depth (m): 4000 Auto tilt OFF v
Angular Coverage mode: |AUTO v |

Beam Spacing: HD EQDST v Dualswathmodez)| DYNAMIC | r Yaw Stabilization
- | pingMode: [aUTO = Mode:  |REL. MEAN HEADING v/

Heading: 5.0
| [ FM disable Heading filter: MEDIUM |

Min. Swath Dist. (m) 0.0

I External Trigger

1 3D Scanning —

[” Enable scanning

Min. (deg.): -5

Max. (deg.): 5

Step (deg.): 0.0

——— =
) BE = [ )
E N

Runtime parameters v
Runtime parameters —

Sounder Main Sound SPEEdI Filter and Gains| Data Cleaning| GPS and Delayed Heave | Simulator| Survey Information |

r Sound Speed Profile -

Use Sound Speed Profile |20150401_014755.asvp _J

Abs. coeff. files, salinity Isisdata\common\svp_abscoeff\20150401_014755_saIinity_03500

Abs. coeff. files, CTD ID:\sisdata\common\svp_abscoeff\20150401_014755

r Sound Speed at Transducer -

Sound Speed )
s [SnGoR. = ound Speed (m/sec.): {1537

Sensor Offset (m/sec.): |0.0

Filter (sec.): ,20—
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Runtime parameters v

1 Runtime parameters

Sounder Main | Sound Speed Filter and Gainsl Data Cleaning] GPS and Delayed Heave Simulator] Surveylnformationl

r Filtering Absorption Ceefficient  Water Column

Spike Filter Strength: MEDIUM W Source: CTD profile ¥/ 30 logR
Range Gate: NORMAL Salinity (parts per thousand): 35 30 dB Offset
Phase ramp: NORMAL 31.5 kHz: [5.385 3

i Special Mode

Penetration Filter Strength: |MEDIUM v Mammal protection > [iSorar
[V Slope TX power level (dB): Max. e I Pa

™ Aeration
Soft startup ramp time (min.): |0

[ Sector Tracking

[” Interference
Backscatter Adjustment

Normal incidence corr. (deg.): 6

Beam Intensity:
[V Use Lambert's law

T ] | T B == )
oL . .

Runtime parameters ¥

i Runtime parameters -

Sounder Main | Sound Speed | Filter and Gains Data Cleaning| GPS and Delayed Heave | Simulator| Survey Information

Real Time Data Cleaning

None H ; High
A

Rule set: | AUTOMATIC1 v]
Advanced...
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1 Runtime parameters

Javad and Trimble setup
[” Start Javad/Trimble logging

ID:\sisdata\common\javad
™ Height on

r ATH log parameters
[ Start Applanix PosMV TrueHeave logging

D:\sisdata\common\ath

Interval for new line (min): |30
Source port for ATH data: |5602

Apply| Cancel

i PPP log parameters
[ Start Applanix PosMV PPP (raw GPS) logging

D:\sisdata\common'\ppp
Interval for new line (min): {30

Source port for ATH data: |5602

wl Cancel

@@_z@

Sounder Mainl Sound Speedl Filter and Gains] Data Cleaning GPS and Delayed HEBVEI Simulator| Survey Information

RTCM log parameters
[ Start Seapath RTCM logging

Runtime parameters v

g

[D:\sisdata\common\terratec

Interval for new line (min.): |30
Source port for Seapath RTCM data {31103

Apply| Cancel

SRH log parameters
[ Start Seapath Real Heave logging

[D:\sisdata\common\srh

Interval for new line (min): |30

Source port for SRH data: {31102

i Runtime parameters -

r Simulation setup -

Enable Simulation |~

Beam no.: (200

Sounder Main | Sound Speed| Filter and Gains| Data Cleaning | GPS and Delayed Heave Simulator] Survey Information

Simulator min. depth (m): V
Simulator max. depth (m): [390—
'0—
loi

Step along (%):

Slant across (deg.):

r Parameters for Scope Display -

Swath no.: |0 v

~

- TS

5 = %

Runtime parameters ¥
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Runtime parameters —

Sounder Main | Sound Speed | Filter and Gains| Data Cleaning | GPS and Delayed Heave | Simulator Survey Information

Survey Information

Time created |2015-3-31 21:18:57
User ISIS user
Grid cell size [m] [60.00

Number of cells in prosessing grid: |54

Projection [MERcATOR wasss

From template | Default

Survey Comment

Runtime parameters v
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