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Introduction

Lucy Il is a PC software program from Ocean Sonics that aims to build and improve upon the original Lucy
software application. Lucy Il has been designed for the use with multiple hydrophones and allows users to
stream data from hydrophone arrays. Currently, Lucy Il is in its first release, created to provide the basic
functionality of the previous Lucy software and can be used to set-up, stream, record, and process icListen
hydrophone data. The program presents data to the operator in a graphical and numerical format designed for
field operations personnel, making it highly task focused.

With the release of this version of the software, we will continue the development of new features and improve
upon the current interface and functionality. Please send any issues, comments, or suggestions to Ocean Sonics
Support (support@oceansonics.com).

This document outlines the operation of the Lucy Il software v1.0.3 released in December 2024.
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1 Getting Started

This section will describe how to download the software, start the program, connect to the devices, set up the
sampling and stream the data. For more information or if you have questions after completing the initial setup,

see each Features section for the Device Setup, Lucy Setup and Charts.
1.1 Download the Software

1. To get started with Lucy Il, download the software program from our resources site: Users Software - Ocean
Sonics —> Lucy Il

1.2  Start the Program

2. To start the program, you can open the application from your computer’s Start Menu or the Desktop
Shortcut.

When Lucy Il is launched for the first time, the start-up window will provide options for the program setup on
the “Program Initialization” window (Figure 1-1).

O start New Job © Work With Saved Job

@) Vertical Chart Display m Set the Same WAV and FFT Rates
@D pon't ask again @D vic
C Plugin License /OK

Figure 1-1 Program Initialization Window

3. For the first-time setup:
a. Check the box for Vertical Chart Display.
b. Click “OK”.

e Start New Job: Sets program to always require adding devices to the setup each time it opens.

e Work With Saved Job: Will open the preset on Lucy, connecting to the previous list of hydrophones and
setting sampling rates for streaming.

e Vertical Chart Display: Sets the charts to display in a vertical direction. If the box is not checked, the charts
will be displayed horizontally.

e Set the Same WAV and FFT Rates: Sets the program to change the sampling rate of the FFT and WAV data to
the same rate, useful in array setup.

e Do not ask again: will stop this pop-up window every time you start the program.

;__n;_— OCEAN SONICS
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e UTC: Lucy will operate in UTC time.
e Plugin License: Show “Work with Plugin License” dialog (Load Plugin License).

1.3 Connect to the Devices
The main Device Setup display will be presented, this is where you can connect to icListen devices.
4. Connect the icListen hydrophone(s) to power and a connection to the computer or network.

a. For asingle hydrophone connection, you can use the Users Guides - Ocean Sonics
(icListen UserGuide.pdf (oceansonics.com)) to connect the power and the test cable to the computer

or network.
b. For an array setup, use the setup required for your deployment.

5. Select tab “Device Setup”, then “Device Link” (Figure 1-2).

| & woyn Client: Cient:  Job: Unfitied Job: Personnel: Personnel

| Program  Device Setup  Program Setup _Charts  Help

/ Device Link /0 g
| i ot et s

Available Devices Selected Devices

| oeienpe | el PAcdess | Mode | MACAddress status Device Name 19 Address

2 sind all units Aokear sl = e connen

Found Davices: (0)

Figure 1-2 Device Setup — Device Link Tab

6. Click on the “Find all units” button (Figure 1-2) to retrieve a list of the devices on the network. If you need to
access to remote devices, see section on: “Remote Device Connection”.

7. Select a device from the device list (left table, available devices) (Figure 1-3).

Selected Devices

evico Name © addrees

Figure 1-3 Device Link — Selecting an Available Device to Connect
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8. Click on the “Add” button or double click left mouse button on the hydrophone row. The device will be added
to right table (Selected Array Devices) (Figure 1-3).

9. In the Selected Device Table, arrange the hydrophones using the Up and Down arrows to the device order for
your array. The hydrophone at the top of the list will have a star (*) in the green box, indicating it is the
Primary hydrophone.

NOTE: The Primary hydrophone will set the sampling rates for the waveform and FFT data and epoch settings for
all hydrophones added in the Select Device Table automatically after click on the button “Connect and Apply”.

10.Click on the button “Connect and Apply” (Figure 1-3). The program will open to the Device Settings Tab to
select and update settings for your deployment (Figure 1-4).

You will not need to setup new devices every time you open Lucy Il —the program will remember your last devices list
and it can be loaded in if the “Work with Saved Job” option is checked (Program Initialization).

— S
2 Loyl Client: Client:  Job: Untitled Job; Personnel: Personnel - 0 X
Program  Device Setup  Program Setup  Charts  Help

Charts \/ Program setup \/ Device Setup \
cvice Link \/ Device Settings \
Job for Hydrophones
Device Model Battery Temperature Humidity LinkType Time Source Syncstatus « clear Job
2 . icListen HF #6529 RB9-ETH 97% 298 175 Ethernet Manual Sync disabled A
@ Open In Web Browser
Oreset
icListen HF #6340 (Primary Device)
/ Device Info \/ Data Settings \/ Device Epoch Settings \/ Special Features \/ Retrieve Data
Device Time: 2024-09-10 18:33:23 (UTC); 2024-09-10 15:33:23 (Atlantic Daylight Time)
Status Properties Network Configuration:
Battery: 68% (Not Charging) Model: RB9-ETH IP Address: 172.16.0.253
(External Power is connected.) Build Date: 27 Oct 2023 16:40 MAC Address: 00:08:ee:11:00:d7
Temperature: 31.2 C Firmware Release: 40.0 Subnet: 255.255.0.0
Time Sync: Sync Out/PPS Time Hardware Release: 8 Gateway: 172.16.0.1
Rel. Humidity: 15.9% Sensitivity: -177.1 dBV re pPa Address Mode: Auto/DHCP
Spectrum Reference Level: -120 dBV
Recording Status Epoch
Record WAV: Off (102400 Hz) 1234
Gives 256000 Samples/second . .
Record FFT: Off (102400 Hz) No Sigaal; Event nactive
Gives 256000 Samples/second L L T
P Signal Present, Event Active

Figure 1-4 Device Setup — Device Settings

1.3.1 Setup the Device Data Settings

Data Settings panel displays the current configuration of device and allows this configuration to be updated
(Figure 1-5).

The Primary icListen settings for the Waveform and Spectrum (FFT) Sampling Rates [Bandwidth] and epoch
trigger settings are applied to all other secondary hydrophones (all hydrophones added to the Device list).
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& Luey Il Client: Client; Job: Untitled Job; Personnel: Personnel

Program  Device Setup  Program Setup Charts  Help
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s \/ Retrieve Data

Spectrum Data Recording on Hydrophone

Recording (@] Epoch Triggered Recording (@ ] Epoch Triggered
Bandwidth 204.8 kHz (512 kS/s) File Length 1 min s Bandwidth 204.8 kHz (512 ks/s)  File Length 1 min -
Processing Mode Mean v Update Rate 1/4 sec
Recording Duty Cycle () Ignore Time Changes T G 65
Cycle Time 1 min ° Log Data Time 1 min s
Recording Start Delay
Start Time 2010-01-05 00:00  UTC
synchronisation Wake From Standby
Sync PPS  Svnc In - Risina Edae | S R R
low hydrophone to wake using shorting plug.
Sync Time @ Decode time from PPS
() Standard m Set the Same Recording Parameters for All Array /Appry Logging Settings
Device Time (UTC)

urrent Device Time (UTC): 2024-12-05 18:44:13 @ set Time Using PC

urrent PC Time (UTC): 2024-12-05 18:44:21

Device logging data and time parameters

Figure 1-5 Data Settings

All other device settings can be set up independently for recording on the icListen hydrophone’s internal
memory. All Local recording on the computer will use the same hydrophone data settings set in this tab.

1.4 Lucy - Job Setup

To setup streaming and recording to your computer, go to the tab “Lucy Setup”.

o Lucy ll Client: Client;  Job: Untitled Job; Personnel: Personnel

Program  Device Setup Program Setup Charts  Help
/ Charts \/ Program Setup \/ Device Setup
/ Job Setup Details \
Job Details for Program
Job Name Untitled Job Description  Description of Job

Operator  Operator

Client Client

Personnel Personnel

/ Recording on Computer \/ Sroaram Eroc

Waveform Recording FFT (Spectrum) Recording

CED Wa Files XD FFT (spectrum) Files @D F+7 from WAVE

C:\Users\P15S-ENGS5\OneDrive - Ocean Sonics\Documents\Ocean Sonics\Lucy2\FFT

C:\Users\P15S-ENG5\OneDrive - Ocean Sonics\Documents\Ocean Sonics\Lucy2\WAV
Log Comment: dev

Prefix Luw File Name format Date/Time )
Prefix LUF File Name format  Date/Time
Length (Minutes) 1 s Length (Minutes) 1 %

Epoch Message Recording on Computer

(XD Program's Messages (JEID Device's Messages
C:\Users\P15S-ENGS5\OneDrive - Ocean Sonics\Documents\Ocean Sonics\Lucy2\Epoch

Prefix Epoch File Name format Date/Time

Screenshots Accelerometer / Magnetometer
() Auto Screenshots Take every: 1 ¢ Minute(s) (, Accelerometer / Magnetometer Length (Minutes) 2 :
C:\Users\P15S-ENGS5\OneDrive - Ocean Sonics\Documents\Ocean Sonics\Lucy2\Image C:/Users/P15S-ENGS5/OneDrive - Ocean Sonics/Documents/Ocean Sonics/Lucy2/AC

FAsavejobAs..  [openiobFile..  y/ Apply Job Setup

Device logging data and time parameters

Figure 1-6 Lucy Setup — Job Setup Details
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10. Add the Job Setup Details: Job Name, Operator, Client, Personnel, Description (Figure 1-6).
11. Under the Program Logging on computer tab, Set logging settings for Lucy Logging on Computer.
Turn WAV and FFT Logging to ON position to have all data recorded to your computer locally while
streaming on Charts section (if required):
Waveform Data (Time Series)
Spectrum Data (FFT)
12. Under the Program Epoch Setup Tab, set any Epoch event detection triggers on Lucy (if required).
13. Click on the button “Apply Job Setup” (Figure 1-6).
14. The program will return to the “Device setting” tab (Figure 1-4).
15. Review the hydrophones in the Device List ensuring they are all connected and have green boxes, with the

proper synchronisation.

Note: Lucy Il will automatically remember and load your last setup every time you run the program, when ‘Work
with Saved Job’ is selected in the Program Initialization Window (Program Initialization). You can also save your
setting in a CONFIG file (“Save Job As ...” button on Lucy Setup — Job Setup Details) that can be loaded into Lucy Il

(“Open Job File ...” button on Lucy Setup - Job Setup Details) for future setups.
1.5 Start Streaming Data - Charts

1. Select tab “Charts” (Figure 1-7).

O ey n Client: Client;  Job: Untitled Job; Personnel: Personnel - o X

Progam  Device Setup  Program Setup  Charts  Help

|/ Charts \/ Program set

54
derel

Sep-1015:36:14 Sep-10 15:36:224 Sep-10 15:36:34 Sep-10 15:36:44 Sep-10 15:36:54 Sep-10 15:37:04 3714 pra

/ Real Time \/ feplay Files

> start streams| 11 CXLYY wave streaming icListen HF #6340: 2024-09-10 1847:55 (UTC) N
0 Rescale Show Spectrum: FFT Show Spectrogram: FFT spectrogram ref ] s4 +l(de)
@ screenshot | Time Scale: 1 Minut CBED Audio Gain Group by Channel Shrink to fit # epoch Step 10 d8)

Figure 1-7 Charts — Start Streams

2. Click on the button “Start Streams” to start streaming data (Figure 1-7).

;__n;_— OCEAN SONICS
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3. Choose the options for streaming WAV/FFT depending on your data streaming requirements.
a. Streaming WAV data requires more bandwidth and processing for Lucy Il.
b. Switching between the WAV and FFT streams will end the current recording of waveform and FFT files
on the computer. It is recommended to only switch between the two streams when needed,
otherwise many files will be created (if recording data on the computer is turned on).

4. Choose the charts and adjust for best view of the hydrophone streams.

;__n;_— OCEAN SONICS
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2 Device Setup Features

2.1 Device Link

The “Device Link” tab shows the available devices that can be connected to stream data in Lucy as an individual
hydrophone or multiple hydrophones as an array.

2.1.1 Available Devices - Finding and Checking Status of the Hydrophones

The table on the left shows the Available Devices, connected to the computer or network (Figure 2-1). The
available tools for the Device Link - Available Devices table include ‘Find all units’, ‘Refresh’, ‘Clear’ and ‘Export’.
By clicking on a hydrophone, you can access the Device Actions to ‘Reset’, ‘Configure...’ and ‘Open the Web
Browser’. See below for more details.

/ Link Y, =
Ak malipehyrophone o th Connection Table, Arangethe hdicphonesinthe esed s ordes thn ik “Connect and Appy
Available Devices Selected Devices
1P Address Mode 'MAC Address Status Device Name. 1P Address
o oce cooneete2es B v 5200 121605
wrean s coo8eesmsss [ P 1216088

featsaTiinse

Device logging data and time parameters

Figure 2-1 Device Link — Finding Hydrophones

Available Tools:

e Find all units — provides a list of the devices on the network or connected to computer.

Refresh - Updates the status of the hydrophone(s).

Clear All - Removes all devices from the list. Click ‘Find all units’ to bring back the current devices connected.
Export - Will save a list of the devices to your computer in .csv format.

Device Actions

Reset - Resets the icListen hydrophone. A reboot is performed on the Linux system inside the hydrophone. This
puts the hydrophone into standby and then turns the hydrophone back on. The hydrophone will buzz then
double buzz. If the hydrophone does not have power supplied during the Reset, it will go into standby mode. To
turn back on from standby mode plug in the power on the test cable.

Open in Web Browser - Opens the hydrophone web page in default web browser.

Configure... - Allows the user to make changes to the IP Addressing of the icListen hydrophone (Figure 2-2). See
(Configure icListen - Device Link Options) for further information on configuring the icListen IP address.

;__n;_— OCEAN SONICS
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£ Configure icListen HF #6340 X
icListen HF #6340
O Automatic (DHCP): MAC Address: 00:08:ee:11:b0:d7

O Manual (Static):
IP Address Details:

72 6 0 : ‘
72 6 0

This computer's address: 172.16.0.94

Refresh

Send to Device Cancel
Figure 2-2 Configure Device Dialog — Automatic (DHCP)

Available Devices table has popup menu (Figure 2-3):

Available Devices Selected Devices

1P Address Mode MAC Address 1P Address

172160253

17216812 statc 0005200535

17216720 static feafa7irse
17216080 DHCP 0008ee10:9a5
172160191

172160219 DHCP. 000BeeraTSTE
172160200 DHCP 0008ee14725

dclear Al [# export

Mo Davce Up Move Device Down | X Remove Selcted Sctesral

/ Comectand oply

OReset o° configure ... @ Open in web browser  Remote Connection

Figure 2-3 Available devices popup menu

Popup menu available items:

e Copy IP address to clipboard — copies IP address of the selected device to the window clipboard.

e Copy MAC address to clipboard — copies MAC address of the selected device to the window clipboard.

e Add Device to Job — adds selected device to the Selected Devices table.

e Reset - Resets the icListen hydrophone. A reboot is performed on the Linux system inside the hydrophone.
This puts the hydrophone into STANDBY and then turns the hydrophone back on. The hydrophone will buzz
then double buzz. If the hydrophone does not have power supplied during the ‘Reset’, it will go into
STANDBY mode. To turn back on from STANDBY mode plug in the power on the test cable

e Configure ... - Allows the user to make changes to the IP Addressing of the icListen hydrophone (Figure 2-2).
See (Configure icListen - Device Link Options) for further information on configuring the icListen IP address.

e Open in Web Browser - Opens the hydrophone web page in default web browser.

2.1.2 Connecting to Selected Hydrophones

The table on the right is the Selected Hydrophones List (Figure 2-4). These hydrophones will be added to job. To
add a hydrophone to the ‘Selected Devices List’ click on the ‘Add’ button or double click left mouse button on
the hydrophone row (or use command ‘Add’ from Available Devices table popup menu (Figure 2-3)). This list can
be used to order the hydrophones in the array using the Up and Down buttons as well as adding and removing
hydrophones as needed. See the additional details of the Available tools for this list below.
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/ Device Link \,

Available Devices Selected Devices
DeviceType | Serlal ¢ 1P Address Mode MAC Address states oeice Name 1P Address
i e o oce cooeete2ers B e v 200 1216025
et 1608 misae st cooseeobbs3s [ 1216018
e ooz

17216056 oHEP 00:08:0e:141489

oHep [revs———
ada

12160116 owce onoveetabues

012 oHee onossetabtse

2160241 oHC on0meeriabmal

2160145 DR o003eerteddba

= : X Remove selected YAl
 Remote Connection

£ Manusl Connect
= ™, scan Network

&° Configure .. @ Open in web browser o

Figure 2-4 Device Link — Hydrophones List to Connect

Available Tools:

e Move Device Up — Move the selected hydrophone up in the list (and in the position on array accordingly).

e Move Device Down - Move the selected hydrophone down in the list (and in the position on array
accordingly).

e Remove Selected Device - Remove the selected hydrophone from the list.

e Clear All - Removes all devices from the list.

e Connect and Apply — Connect to all hydrophones in the list and work with them in the charts tab. This list of
the hydrophones will save and will load next time the program will run, if in the initialization dialog will set
“Don’t ask again” option in the Program Initialization dialog.

Note: “Manual Connect” and “Scan Network” commands are described in the “Remote Device Connection” topic.

Selected Devices table (Figure 2-4) has popup menu (Figure 2-5):

2wy

1t Job:Untited o Personnel: personnel - o x
wp Charts Help
Setup

add o the comecion bl rderthenci "
Available Devices Selected Devices
Devica Typa || ) sesidi 1P Address Mode MAC Address Status
s 1698 [T s00mec0bb535
ks a0 a0 smic eateaionoe | pemrew
senteous w00 owee couseetozsas
e 1o orce sommeer47350
orce
s e o
W e vasoi e
o w208 ower couseetsaeds
s T -
w0 rsean o "
as00 mateess  oncr
w2 vaeons v comseetsaese
s oo e o commeers7aTe
s oo ez o [S——
s 663 00 oncr cosseers7osh
2 Refresh units Jclear Al [# export
Found Daices: 00
elcted doce
Move Device Up Move Device Down X Remove Selected A clear Al
Deice acrs: iy
Oeset o Configure @ open nweb browser & Remote Comection

Figure 2-5 Selected devices popup menu

Popup menu available items:

e Move Device Up — Move the selected hydrophone up in the list (and in the position on array accordingly).

e Move Device Down - Move the selected hydrophone down in the list (and in the position on array
accordingly).

e Remove Selected Device - Remove the selected hydrophone from the list.
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2.2 Device Settings

Contains the list of the connected devices (Figure 2-6).

r"‘ Lucy Il Client: Client;  Job: Untitled Job; Personnel: Personnel = o X

Program _ Device Setup _ Program Setup _ Charts  Help

/ Device Setup \/ prog

/ Device Link \/ Device Se
Job for Hydrophones

Device Temperature Humidity LinkType Time Source SyncStatus “iid Clear Job

\/ Charts

== -

2 . icListen HF #6641 SJ35-ETH Ethemet Sync disabled 3
@ Open In Web Browser
3 . icListen HF #6529 RBO-ETH 95% 286 123 Ethemet Manual No PPS
OReset
¥ Disconnect

icListen HF #6340 (Primary Device)

/ Device Info \/ Data

Device Time (UTC): 2024-02-07 17:18:07; (Atlantic Standard Time): 2024-02-07 13:18:07

Status Properties Network Configuration:
Battery: 97% (Not Charging) Model: RBI-ETH IP Address: 172.16.0.20
(External Power is connected.) Build Date: 27 Jul 2022 13:00 MAC Address: 00:08:ee:11:b0:d7
Temperature: 28.8 C Firmware Release: 40.0 Subnet: 255.255.0.0
Time Sync: PPS Synchronized Hardware Release: 8 Gateway: 172.16.0.1
Rel. Humidity: 14.4% Sensitivity: -177.1 dBV re pPa Address Mode: Auto/DHCP

Spectrum Reference Level: -120 dBV

Recording Status Epoch
Record WAV: Off (12800 Hz) 12

Gives 32000 Samples/second
Record FFT: Off (12800 Hz)
Gives 32000 Samples/second

No Signal, Event Inactive
Signal Present, Event Inactive
Signal Present, Event Active

Device information

Figure 2-6 Device Settings

Available Tools:

e Clear Job — Removes all devices from the list.

e Remove - Remove the selected hydrophone from the list.

e Openin Web Browser - Opens the hydrophone web page in default web browser.

e Reset - Resets the icListen hydrophone.

e Connect — Connect to all hydrophones in the list and work with them in the charts tab. This list of the
hydrophones will save and will load next time the program will run, if in the initialization dialog will set
“Don’t ask again” option (Program Initialization).

e Disconnect — Disconnect to all hydrophones in the list.

The icListen Device Settings panel is split into 5 tabs. These tabs are available when there are hydrophones
connected on the Device Settings Tab (Figure 2-6) and the hydrophone is available to stream data.

2.2.1 Device Info

The Device Info tab only displays information about the selected hydrophone (Figure 2-6). The Device Info
includes the current state and properties on the icListen hydrophone.

2.2.2 Data Settings

The Data Settings tab displays the current configuration of device and allows this configuration to be updated
(Figure 2-7). The Data settings tab configures the internal recording on the hydrophones. The logging refers to
any data that is logged to the hydrophone’s internal memory and must be downloaded from the hydrophone.
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2 woyn Client: Client: Job: Untitled Job; Personnel: Personnel - o x
Program Device Setup Program Setup Charts  Help
/ Device Setup \
C / Device Settings \
Job for Hydrophones
Device Model Battery Temperature Humidity LinkType Time Source SyncStatus J clear Job
2 [ icListen HF 26529 RBO-ETH o7% 208 175 Ethernet Manual sync disabled -
@ Open In web Browser
OrReset
¥ Disconnect )
icListen HF #6340 (Primary Device)
/ Data Settings \ £
Waveform Data Recording on Hydrophone Spectrum Data Recording on Hydrophone
Recording (@] Epoch Triggered Recording (@ o) Epoch Triggered
Bandwidth 100 kHz (256 kS/s) File Length 1 min :  Bandwidth 100 kHz (256 ks/s) File Length
Processing Mode Mean Update Rate  1/4 sec
Recording Duty Cycle ignore Time Changes
Accum. per Result: 125
Cycle Time 1 min : LogDataTime 1min
Re. a
art Time 201 uT
Synchronisation Wake From Standby
SyncPPS  Sync Out - Falling Edge -
Allow hydrophone to wake using shorting plug.
Sync Time @ Encode time in PPS
CHD standard @D set the same Recording Parameters for Al Array v/ Apply Logging Settings
Device Time (UTC)
i Set Time Using PC
urrent Device Time (UTC): 2024-09-10 19:10:20 Qsn 2
urrent PC Time (UTC): 2024-09-10 19:10:20
Device logging data and time parameters

Figure 2-7 Data Settings

While connected to more than one hydrophone, in Array Mode, the Primary icListen (the first hydrophone on
the list) must be configured to set the Bandwidth - Sampling Rates for the Waveform and Spectrum data for all
hydrophones. When the sampling rates are updated on the Primary hydrophone, all hydrophones will be set to

the same settings. This doesn’t include advanced settings and PPS.

Other than the sampling rate all other icListen settings can be changed including:

e Data Logging Mode (depends on “Set the same Recording Parameters for All Array” option).

e Log File Length (depends on “Set the same Recording Parameters for All Array” option).
e Internal time (“Set Time Using PC” command).

e  Duty Cycling.

e  Spectrum Processing.

e  Logging Delay.

e  Advanced Features: Data Format, Gain, Spectrum Reference Level.

If “Set the same Recording Parameters for All Array” option will be ON — program will automatically update

recording mode (WAVE and FFT) for all hydrophones in array, OFF — recording parameters may be different for

each device.

2.2.2.1 Data Logging on Hydrophone

Available options ¢
o Logging OFF
= Data will not be logged on the icListen internal memory.
e LogON
*  Available for both waveform and spectrum data.
= Data is logged on the icListen internal memory.
¢ Log Duty Cycle
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= Only available for waveform data.
» Data is logged internally for the duration of the ‘Log’ cycle.
e Epoch
*  Available for both waveform and spectrum data.
= Data is logged based on epoch trigger settings.
e Epoch & Log Duty Cycle
*  Available for waveform data only.
= Data is logged based on epoch triggers and the duty cycle. This means data will be logged both during
the cycle time, and if a trigger occurs.

Note: Simultaneous streaming and logging of waveform data above 50 kHz can cause issues due to the device
processors. We suggest recording waveform data locally if you would like to stream the wav data on Lucy Il at the
same time. The recording on the internal memory of the hydrophone will take priority and cause gaps in the
data stream on Lucy.

Bandwidth - The bandwidth is the range of frequencies available.

Log File Length - This feature allows the user to configure the length (in minutes) of files internally logged by the
icListen unit.

Recording Duty Cycle - Duty cycling is available when waveform data is being logged.

Recording Duty Cycle () i1gnore Time Changes

Cycle Time 60 min 5| Log Data Time 10 min |+
Figure 2-8 Recording Duty Cycle

The logging cycle used is determined by the Cycle Time and Log Data Time fields. Data will be logged for the first
Log Data Time minutes of the complete Cycle Time.

In the screenshot above (Figure 2-8), this means that the first 10 minutes will be logged, and the next 50 minutes
will not, for the total of a 60-minute cycle. This cycle will be repeated continuously.

Advanced Setting - Gain - In icListen AF/HF, the configurable gain setting applies digital gain to the waveform
data. Gain is adjustable in steps of 6 dB, ranging from 0 dB to 48 dB. This setting can only be adjusted for 16bit
data, where it can be used to increase the sensitivity of the unit to compensate for the reduced resolution.

2.2.2.2 Spectrum Data Logging

The processing performed on frequency domain data can be configured by adjusting the processing mode, and
the spectrum update rate. Three types of FFT processing are available to icListen: “Mean”, “Peak”, and “Filter”.
Lucy will adjust the processing settings based on the update rate. For a detailed description of how the FFT
processing works, please refer to the https://oceansonics.com/users-guides/
https://oceansonics.com/documents/icListen Log File Formats.pdf.

Advanced Setting - Spectrum Reference Level

The hydrophone will show spectral data relative to the Spectrum Reference Level, which is equal to the
minimum spectral density measurement icListen can return. Valid values are between -120 and - 180 dBV. Ocean
Sonics recommends maintaining this at -120 dBV, unless making low noise/ low amplitude measurements.
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2.2.2.3 Recording Start Delay

The logging delay is used to set the time at which logging is started. This is applied to both waveform and FFT
data logging (including triggered logging). If Recording Start Delay is not checked, data logging starts
immediately.

2.2.2.4 Synchronisation

The synchronisation options are used to configure icListen to synchronise with other icListen devices or devices
producing a Pulse Per Second (PPS) output. If you would like icListen to be a PPS leader (primary) and
synchronise other units to this icListen, select “Sync Out”. If you would like icListen to be a PPS follower and
synchronise to an existing source/another icListen, select “Sync In” and the correct polarity (Rising Edge/Falling
Edge) of the signal. Select “Sync Disabled” if you would like no synchronisation. icListen may also be configured
to Decode the time from the PPS signal. This is done with the Decode (Encode) time from PPS checkboxes.

2.2.2.5 Wake from Standby

The Wake from Standby option is used to configure an icListen to wake from standby mode when the shorting
plug is connected. When this option is enabled, the unit may also be woken by driving the sync line low.

2.2.2.6 Device Time (UTC)

Using the Set Using PC button, the internal time of the icListen can be set to match that of the PC running Lucy.
2.2.3 Device Epoch Settings

Device Epoch Settings display epoch triggers that are configured from the Epoch setup tab. Epoch trigger files
may also be loaded or saved for device (Figure 2-9).

o Lyl Client: Client;  Job: Untitled Job; Personnel: Personnel - [u] X

Program  Device Setup  Program Setup  Charts  Help
|/ charts \/ program Setup \/ Device Setup \|
[ Device Link \/ Device Settings \

e
Job for Hydrophones

Device Humidity LinkType Time Source SyncStatus W clear Job
2 [} ictisten HF #6529 RB9-ETH 88% 302 179 Ethernet Manual Sync disabled =
& Open In Web Browser
U Reset
icListen HF #6340 (Primary Device)
[ Device Info \/ Data Settings \/ Device Epoch Settings \/ Special Features \/ Retrieve Data \
Trigger Record
Frequency (H) Duration Pre Event
Enable equency (Hz) = Threshold
7 est (Wave: up to 7 s) Post Event (s) WAV FFT
Min Max (dB pPa)
(Spectrum: up to 32 s5)

1 18000 31 19000 SIN> M E o 2 [ o S O O X

2 21000 Sl 23000 H > V| 52 H 1 Sl Sl s O @] X

3 6000 2l 7000 > v 55 <1 1 2 = A s O m] X

40 12000 3 14000 H > v 60 o H =0 = m] m} X

50 0 = O > 0 = U <o =2 U = X
¥ select All | [E Clear Selection ““Aclear Al y/ Apply Device Epoch Settings

Device triggers

Figure 2-9 Device Epoch Settings
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In Epoch mode, icListen can be configured to detect specific signals in the real-time data and perform several tasks
based on those signals. icListen can each check the data with up to 5 independent triggers.

This section will cover the setup and removal of epoch triggers from icListen or Lucy.

For the icListen any trigger out of frequency range will be disabled, all others will be adjusted for the new
settings automatically, to maintain the same trigger.

Note: Lucy may round entries to the nearest values supported by icListen.
The Device Epoch Settings tab is divided into 5 rows, with each row representing an epoch trigger.

2.2.3.1 Trigger Conditions

The trigger conditions section is where users set up the details of a particular epoch trigger. These settings are
what icListen/Lucy checks the new data against to decide if an event has occurred (Figure 2-10).

Trigger
Frequency (Hz ST
ueney (2 Test Threshold
Min Max (dB pPa) (Wave: t
(Spectrum:
100 = 150 = > v 55 z 1 =
200 = 250 S v| le0 3 [ :

Figure 2-10 Trigger Conditions

The frequency range is the range in Hz over which the data is checked.
The signal conditions are the amplitude of the signal to check against (in dB re puPa), the duration that the signal
must be present/gone for (in seconds), and the test field (whether we are checking for a signal to become

present (Greater) or disappear (Lower)).

2.2.4 Special Features

Special Features panel works with the Network Settings, Reset\Standby, Web Login Security (Figure 2-11).
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o Lugy il Client: Client; Job: Untitled Job; Personnel: Personnel - o X
Program Device Setup Program Setup  Charts  Help
[ Pr 2 setup |/ Device Setup \

/ Device Settings \
o Hyd ophones

Device Model Temperature Humidity LinkType Time Source ' clear Job
2 . icListen HF #6529 RB9-ETH 97% Ethemet Manual Sync disabled ~
@ Open In Web Browser
O Reset
[ ¥ Disconnect ]
icListen HF #6340 (Primary Device)
Device Info \/ Data settings \/ Device Epoch Settings \/ Special Features \/ Retrieve Data
Network Settings
IP Address: 172.16.0.253
Network Mask: 255.255.0.0
Default Gateway: 172.16.0.1
MAC Address 00:08:ee:11:b0:d7
& Update Network Settings
Reset\Standby
External power must be CONNECTED to RESET or DISCONNECTED to STANDBY your icListen
# External Power is connected.
O reset standby
Update Firmware Login Security
Upload firmware update package Passwords may be used for SSH and on the web interface

© update Firmware T Rreset password

Device additioinal parameters

Figure 2-11 Special Features

Network Settings — The icListen hydrophone IP address can be set manually through the Network Settings. More
about setting DHCP and Static IP addresses for the hydrophones is in the Configure icListen - Device Link
Options.

Reset\Standby

Reset — When external power is connected it resets the icListen hydrophone.

Standby — When external power is disconnected it puts the hydrophone into a low power mode, called standby
mode. When the hydrophone has Wake from Standby enabled the shorting plug can be used to turn on the
hydrophone.

Login Security
Reset Passwords — reset passwords for web connection.

2.2.4.1 icListen AF/HF Firmware Update

An icListen AF/HF is updated by uploading the update (.icu) file to the “update” folder on the hydrophone. This is
done in Lucy by pressing the Update button and selecting the correct file. Once the file is successfully uploaded,
the hydrophone must be rebooted. About 5 minutes after the reboot, the unit will be ready to use with its new
firmware. Note: Updating an icListen AF/HF will clear all data logged internally on the hydrophone. Ensure any
desired data has been retrieved before performing the update. More information about update firmware
process is in the Appendix D. icListen Firmware Update.

2.2.5 Retrieve Data

The Retrieve Data tab will show the current files stored on the icListen’s internal memory and allow the user to
download files from hydrophone to the computer (Figure 2-12).
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a2 Client: Client;  Job: Untitled Job; Personal: Personnel
Program  Device Setup Lucy Setup  Charts  Help
/ Device Setup \/ Lucy Setup \/ Charts \

De i \/ Device Settings \

Job for Hydrophones

Device | Model Battery Temperature Humidity LinkType Time Src SyncStat J Y clear Job
& Open In Web Browser

OReset

icListen HF #6410

Device Info \/ ttings \/ Device Epoch Settings \/ Retrieve Data \/ Special Features \

Download Destination Directory

Ci/Users/P155-ENGS5/OneDrive - Ocean Sonics/Documents Browse

Search Hydrophones for Files Download Queue

| @) search Time Range [ Select All * Clear Selection

Start date and time:

Max Simultaneous Downloads: 4

Remote name Local name Date

Bl SCFs410 20230304 000200.txt | SCF6410_20230304.000200.txt | Mar 04 2023, 00:03:00 R
e i BORSIRMN sF410.20230304 0003001xt _|SCF6410 20230304 000300.6xt | Mar 04 2023, 00:04:00 e« ]
Ul S C\/6410 20230304 000300.wav | SCW6410_20230304_000300.wav | Mar 04 2023, 00:04:00 R
Search File Type
SCF6410.20230304 000400.txt | SCF6410_20230304_000400.4xt | Mar 04 2023, 00:05:00 = lendng ]
© Wwaveform and Spectrum (fft) files

SCW6410_20230304_000400.wav  SCW6410_20230304_000400.wav  Mar 04 2023, 00:05:00 wav Pending

Type

Progress

O Waveform files only

z SCW6410_20230304_000500.wav  SCW6410_20230304_000500.wav  Mar 04 2023, 00:06:00 wav Pending

O spectrum (fft) files only B
SCF6410_20230304 000500.txt  SCF6410_20230304_000500.4xt  Mar 04 2023, 00:06:00 txt Pending

SCW6410_20230304_000600.wav | SCW6410_20230304_000600.wav | Mar 04 2023, 00:07:00 wav ]

SCF6410_20230304 000600.txt  SCF6410_20230304_000600.4xt  Mar 04 2023, 00:07:00 txt Pending

i X txt ¥ Y txt ar , 00:07: txt i
@ Find Files SCF6410_20230304_000700 SCF6410_20230304_000700. Mar 04 2023, 00:07:00 Pending

3¢ Remove Files Files queued: 5584

@ Cancel Al

Figure 2-12 Retrieve Data

Available Tools:

e Download Destination Directory — folder where the files will be saved.

e Search Time Range / All the Data — searching files in the given time range or obtain all existed data.
e Search File Type — choose type file: WAV, FFT txt or both.

e Find Files —searches for the files in the range provided.

e Download Files — download selected files on the computer into given folder.

e Remove Files — delete selected files from the hydrophone storage.

e Select All — select all files.

e (Clear Selection — deselect all files.

e Max Simultaneously Downloads — number of files simultaneously saving on the computer (number of
threads).
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3 Lucy Setup Features

3.1 Program Initialization

“Program Initialization” window (Figure 3-1).

£\ OCEAN -
== SONICS

O start New Job © Work ith Saved Job
@ Vertical Chart Display m Set the Same WAV and FFT Rates
@ Don't ask again @ uTC

G‘P[ugin License { \/ OK

Figure 3-1 Program Initializing Dialog

e Start New Job: Sets program to always require adding devices to the setup each time it opens.

e Work With Saved Job: Sets program to start with the previously added devices from the last job setup.

e Vertical Chart Display: Sets the charts to display in a vertical direction. If the box is not checked, the charts
will be displayed horizontally.

e Set the Same WAV and FFT Rates: Sets the program to change the sampling rate of the FFT and WAV data to
the same rate, useful in array setup.

e Do not ask again: will stop this pop-up window every time you start the program.

e UTC: Lucy will operate in UTC time.

e Plugin License: Show “Work with Plugin License” dialog (see Load Plugin License).

? Lucy liClient: ; Job:; Personnel:
Program  Device Setup = Program Setup = Charts Help
/ Device Setup \/ Progra Logging on Computer

/ Device Link \/ Device ¢ Epoch Setup

Select a hydrophone fron

Program Init

Available Dt

Figure 3-2 Main menu to call “Program Init” dialog

If you wish to change these settings in the future, you can access this window under Program Setup > Program
Init (Figure 3-2).
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3.2 Program Setup

The Program Setup tab is responsible for the program configuration and configuration of logging data from
the hydrophone stream(s) to your computer. The setup is configured as a Job Setup, with the details added
to the header of the files. Below the Job Setup details, you can also set up logging of the streamed waveform
and FFT data to your computer.

3.3 Job Setup Details

The job details consist of the Job Name, Operator, Client, Personnel, and Description of the job (Figure 3-3). The
details can be found along the top of the main display.

& Luey Il Client: Client;  Job: Untitled Job; Personnel: Personnel - (u] X

1

Program  Device Setup  Program Setup Charts  Help
harts \/ Program Setup \/ Device Setup ‘

‘/ "Job Setup Details \ ‘
Job Details for Program

Job Name Untitled Job Description  Description of Job

Operator  Operator

Client Client
Personnel Personnel
/ Recording on Computer \/ frogr
Waveform Recording FFT (Spectrum) Recording
CED Wa Files (D) FrT (spectrum) Files @D 57 from wave
C:\Users\P155-ENG5\OneDrive - Ocean Sonics\Documents\Ocean Sonics\Lucy2\FFT
C:\Users\P155-ENG5\OneDrive - Ocean Sonics\Documents\Ocean Sonics\Lucy2\WAV
Log Comment t
Prefix LUW File Name format Date/Time
Prefix LUF File Name format  Date/Time

Length (Minutes) 1 Length (Minutes) 1

Epoch Message Recording on Computer

Program’s Messages m Device's Messages

C:\Users\P155-ENGS\OneDrive - Epoch
Prefix Epoch File Name format  Date/Time
Screenshots. Accelerometer / Magnetometer
(D Auto Screenshots Take every: 1 : Minute(s) Accelerometer / Magnetometer Length (Minutes) 2
C:\Users\P15S-ENGS\OneDrive - Ocean Sonics\Documents cy2\Image C:/Users/P15S-ENGS5/OneDrive - Ocean Sonics/Documents/Ocean Sonics/Lucy2/AC

FisavejobAs.. [OpenlobFile..  y/ Apply Job Setup

Figure 3-3 Job Setup Details and Recording on Computer tab

3.3.1 Lucy Logging on Computer

The Logging options relate to Lucy logging only. For instrument logging options see Lucy Setup -> Job Setup
Details -> Lucy Logging on Computer tab (Figure 3-3).

Lucy can perform these two types of logging simultaneously:

e Waveform Data (Time Series)

e Spectrum Data (FFT)

Data for icListen and Lucy FFT logging stores data in a readable TXT log format, which can be imported into a
spreadsheet. These files also include temperature, and humidity data.

Waveform data is logged as standard WAV audio files. These files are playable in any standard audio player or
editor, such as Audacity. (/t is better to use a local disk to store WAV files on the computer, especially for high
frequencies (the amount of WAV data depends on the frequency) and/or recording WAV data to the computer
from several hydrophones at the same time. Cloud storage has data transfer speed limits, and Windows may
temporarily block all network connections while using cloud storage. This may cause the hydrophone to
disconnect from the program and cause data loss.)
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Lucy can also record the Epoch Message logs from Lucy and the icListen. 5 independent triggers can be set on
each and you can choose to record the messages on your computer as below.

There is a possibility to make auto screenshots and save them to the computer.

Program can create FFT data from WAV data for WAV files that are replaying. For this user can turn on “FFT
(spectrum) Files” recording and “FFT from WAVE".

TXT (FFT, Epoch, Impulses, Sound Exposure, Accelerometer and magnetometer) log files are stored in tab
separated value (CSV) format. These files can be viewed by a spreadsheet viewer (such as Excel) as well as through
Lucy. When replayed (FFT data), the data is displayed as it was when initially received.

Certain settings (such as chart scaling) are viewing aids only and are not stored with the data.
The FFT TXT log files contain FFT (Spectrum) data. This data comes from hydrophone.

Program can create and save screenshots. If auto screenshots are enabled, screenshots will be taken of the main
display at the configured rate (set in minutes).

The Accelerometer/Magnetometer data can be recorded in the txt file (text CSV format). This data contains the
X, y and z components of both Acceleration (in g) and the Magnetic Field (in nT).

3.3.1.1 Epoch Message Logging

Epoch Message Log files will only be created if there are detected events - Epochs while streaming data. More

information about Epoch Messages and Logs found in Appendix C.

e Program’s Messages: ON/OFF — will log all Epoch messages from the Lucy Program event detection triggers,
measured events, and all activity changes of the event triggers.

e Device’s Messages: ON/OFF — will log when the hydrophone’s triggers are active (event detected) and
inactive, once the trigger is no longer present in the detected signal.

Note: If there are multiple hydrophones streaming data on Lucy, a separate file will be created for each
hydrophone with the serial number and prefix in the file name, example (for epoch):
Lucy Epoch 6529 DATE_TIME.txt.

3.3.2 Lucy Program Epoch Setup

When streaming or replaying data, Lucy can be configured to detect specific signals called events, detection
triggers or epochs. Lucy and icListen can each check the data with up to 5 independent triggers (Figure 3-4).
Triggers configuration is very similar to the device triggers configuration.

To configure the Lucy Program Epoch Setup for Event Trigger Detection:
Enable the Epoch trigger by checking the box next to the event number.
Input the minimum and maximum Frequency Range in Hz.

Input the trigger Test, < (less than) or > (greater than) the threshold level.
Input the Threshold signal level in dB re pPa.

Input the Duration of the trigger signal.

Input the Event Hold: Pre-Event and Post-Event in seconds.

o vk wNpeE
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Save Epoch and Save Job File Config for future deployments in appropriate folders.
Click Apply Job Setup.
Choose Charts Tab and click Start stream.

O Luey Il Client: Client;  Job: Untitled Job; Personnel: Personnel - [u] X W

| Program  Device Setup  Program Setup  Charts  Help
|/ Charts \/ Program Setup \/ D¢ tuf
|/ Job Setup Details \

| Job Details for Program

Job Name Untitled Job Description  Description of Job

Operator Operator

Client Client
Personnel Personnel
ter \/ Program Epoch Setup \/ Program Detection Setup
Trigger
In-Band Signal
Threshold (d8 pPa)

Enable Frequency Range (Hz)

Min Max

Event Hold

Test Duration (s) Pre Event (s) Post Event (s)

16000 17000 > . 55 il o <0 = = X

208 24000 25000 H P> 52 H D L) H D < X

38 1000 5000 > 55 S 1 2 S 1 3 X

40 8000 11000 3 > 60 g 0 ] o g o = X

s0) $ > < = < o = X

Meas. Events

¥ Select All | %) Clear Selection ‘dclear Al PYsave Epoch | [7Load Epoch [ Set to Hydrophone

. (D Show Device's Triggers (only FFT streaming) Alarm Trigger

FisavesobAs.. [openiobFile.. |/ Apply Job Setup

Device icListen HF #6340 data logging settings

Figure 3-4 Lucy Program Epoch Setup

3.3.2.1 Available Selection Tools and Configuration Settings

Select All — selects (checks) all boxes with predefined event triggers input.

Clear Selection —deselects (unchecks) all boxes with event trigger input.

Clear All - clears all triggers data input in all boxes, a pop-up window will appear to ensure you wish to clear
all the data from the table.

Save Epoch — saves a TriggerSetup.cfg file, this file can be loaded in any Lucyll Program setup to load the
same epoch trigger configuration for future deployment setup.

Load Epoch — loads a previously saved TriggerSetup.cfg file.

Set to Hydrophone — will apply all epoch triggers configured in Lucy to the current hydrophone. A pop-up
window will ask you to confirm.

Meas. Events - measures the amount of time an event trigger was active over a given duration set; the
output is given as a percentage. To use this feature, turn Measured Events ON and choose a Duration in
seconds for the calculated measurement. The output will be logged in the EpochLog.txt and the data stream
will show in the Epoch window on the Lucy Program.

Show Device’s Triggers — Turning this feature ON will allow you to see the icListen device epoch triggers
while streaming FFT data and viewing the FFT Chart only. This data will not be displayed on the Multiple FFT
Chart for several devices, in this case it would be difficult to understand what device is active in the trigger.
Alarm Trigger — will set the program to play the windows default sound when a trigger is active notifying the
user the epoch was triggered.

To apply any changes, click button “Apply Job Setup”.
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4 Charts Features

4.1 Charts Tab

The Charts Tab displays hydrophone waveform and spectral data while streaming in real-time or when replaying

previously logged data. The Real Time tab is used for real-time streaming and the Replay Files Tab is used for the

Replay Mode.

To select and control the chart displays there are various drop-down menus and chart options. The charts are
separated into two main groups. The first group of charts: Spectrum, can be set to the following displays: FFT,
Multiple FFT, PkRMS and Wave. The second group of charts, Spectrogram, are set to a waterfall display for the

streaming or replaying of data. If a group of charts is set to off, the other group will fill the display.

The Charts displays can be resized (as well as the panel for Replay Files Tab) (Figure 4-1).

2 eyl Client: Client;  Job: Untitled Job; Personnel: Personnel
Program  Device Setup  Program Setup  Charts  Help

|/ Charts \/ gram Setup \/

Device Setup

Sep-11 09:35:34 Sep-11 09:35:44 Sep-11 09:35:54 Sep-11 09:36:4 ' Sep-11 09:36:14 Sep-11 09:36:24
/ Real Time \/ Replay Files \
I start streams] 11 I wave streaming icListen HF #6340: 2024-09-11 12:56:12 (UTC)

0 Rescale Show Spectrum: FFT v Show Spectrogram: FFT spectrogram Ref 54
® Screenshot  Time Scale: 1 2] Minute v AudiGain: 20.0 * |GroupbyChannel v shrinktofit ~ [ Epoch|  step 10

36:34 .

Signal

Power

(dBre1
pPa)

#6340:

Figure 4-1 Charts Splitters

The Charts tab has two modes:

e Real Time: Live data streaming from hydrophones.
e Replay Files: Replaying saved files.

Both modes have the similar main options tools.
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4.1.1 \Vertical Chart Display vs. Horizontal Chart Display

D ey Client: Client;  Job: Untitled Job; Personnel: Personnel - o X

Program  Device Setup  Program Setup  Charts  Help

Charts. Sety e Setup
B icListen HF
#6340
Signal
Power | SRS
(dBre1 26529
wPa)
#6340
1041
=652
1015
105
o5
&5
1
| 7
I 65
- M ss
derel
Sep-11 13:16:04 Sep-1113:16:14 Sep-1113:16:24 Sep-1113:16:34 Sep-1113:16:44 Sep-1113:16:54 pPa
/ Real Time \/ fepia
(M stop streams) 1l pause streams| XL wave streaming icListen HF #6340: 2024-09-11 13:17:04 (UTC) ”
0 Rescale Show Spectrum: PKRMS Show Spectrogram: FFT spectrogram ret 55 <l (d®)
@ screenshot Time Scale: 1 2] Minutes CHED Audio Gain: 290 £ Group by Channel Shrink to fit ® Epoch Step 10 (d8)
icListen HF #6529, Cursor: 61.2 dB re uPa, 58.6kHz, 1 min 25 sec.
Figure 4-2 Charts: Vertical Chart Display of 2 icListen hydrophones
2 Ly n Client: Client;  Job: Untitled Job; Personnel: Personnel - (=] x

Program  Device Setup  Program Setup Charts  Help
Charts \/ Program Setup \/ Device Setup
26340 26340 Sync Out/PPS Time 26529 26529 Sync disabled

Power

pPa

/ Reai Time \/ Repl

[ Stop streams) I pause streams) XY wave streaming icisten HF #6340, 2024-09-11 132605 (UTO) I
Q Rescale Show Spectrum: PKRMS . Show Spectrogram: FFT spectrogram ret 55 3 (d8)
@ screenshot  Time Scale: 1 2 Minutes D Audio Gain: 290 5 Group by Channel Shrink to fit [# Epoch Step 10 (d8)

Streaming is started. Wave Streaming.

Figure 4-3 Charts: Horizontal Chart Display of 2 icListen hydrophones

4.1.2 Chart Zoom
The chart can be zoomed in real-time to see exact values.

Zoom In: To zoom in on a chart, push mouse button and drag on a selected area of the chart. The selected area
of the chart will enlarge.
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Zoom Out: To zoom out of the chart, right click on the chart display. To return to original view (zoom out
completely), you can right click while holding the CTRL (Control) key.

4.2 Live Data Streaming from Hydrophones
4.2.1 Spectrogram Charts Group
4.2.1.1 Single FFT Chart

The Single FFT chart displays the most recently received FFT data (Figure 4-4).

/ Charts \/ Program Setup \/ Device Setup

B
2
S
Ed
3
o
S
=
3
3
32
=
3
H

Figure 4-4 Single FFT Chart

This data corresponds to the most recent data on the Spectrum Chart.

The x-axis of this chart is the frequency range, which varies based on the sample rate selected. Frequency may
also be plotted on a logarithmic scale, by using the log scale option in the “Charts Additional Options dialog”
(Figure 4-21).

The y-axis of the chart is the amplitude. This is scaled using the reference scaling options in the lower left of the
display.

Ref I 54 + (dB)
Step 10 v (dB)

Figure 4-5 Reference scaling options

These scaling options are detailed in the Spectrum Reference section (Figure 4-5).

4.2.1.2 Multiple FFT Chart

Multiple FFT chart shows the most recently received FFT data from all connected devices on one chart
simultaneously (Figure 4-6).
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[ Charts \/ program Setup \/ Device Setup \

6259 OVE9

Figure 4-6 Multiple FFT chart

The axes are the same as the single FFT chart.

4.2.1.3 PkRMS Chart

The PKRMS chart shows the RMS (Root-mean-square), Peak (0-pk), Peak to Peak (pk-pk) and SEL (sound exposure
level) of the waveform data (Figure 4-7).

[ Charts \/ pr

/ Device Setup

Figure 4-7 PkKRMS chart

The data is displayed in dB relative to the spectrum reference as detailed in the Spectrum Reference
section (Figure 4-5).

The x-axis is time and is aligned with the spectrum chart.
The Y-axis scales automatically.

The data displayed on the charts corresponds to the sound level output of the waveform data, updated per
second.

Note 1: The PKRMS is calculated for 1 second (by default) and display will only show the values in the chart for
two hours of data total. After the two hours of data is displayed, the oldest values will disappear.

Note 2: The cumulative SEL (sound exposure level) is calculated for 120 second (2 minutes by default).
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Program uses high pass filter 20 Hz for these calculations by default (Figure 4-9). To turn on/off filtering use main
menu (Figure 4-8) and dialog “Sound Exposure Settings”:

p Charts Help

tug Start Streams
Display
Streaming
Files Replay
Epoch
Audio
Additional Options

Sound Exposure Settings

Figure 4-8 Main menu to call the “Sound Exposure Settings” dialog

(’_,‘ Sound Exposure Settings (PkRMS plot) X

High Pass Filter Type: IIR ButterWorth v

/ Ok @ cancel

Figure 4-9 “Sound Exposure Setting” dialog

4.2.1.4 Waveform Chart

The waveform chart shows recent waveform data in volts (Figure 4-10). The waveform corresponds to the sound
pressure sensed at the hydrophone.

The Y-axis scales automatically. The advantage of auto scaling is that the displayed data is never clipped, though
it can also make interpreting the data difficult, since the scale may change every time, the display is refreshed.
The length of the waveform may be changed from 1 to 10 seconds int the “Charts Additional Options dialog”
(Figure 4-21).

0.00475
0.00388
0.00301
0.00214
0.00127
0.000395
-0.000477
RUER

-0.00222

-0.00309. V

0, Sec

Figure 4-10 Waveform Chart
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4.2.1.5 Spectrum Chart

The Spectrum chart is a waterfall display of the power spectrum data returned by icListen (Figure 4-11).

2 Lugyll Client: Client;  Job: Untitled Job; Personnel: Personnel - [u] X

Program  Device Setup  Program Setup  Charts  Help
|/ charts \/ 2rogram set evice Setup

signal
Power

85
s
I 65
s5
dgrel
Sep-1115:35:29 Sep-11 15:35:39 Sep-1115:35:49 Sep-11 15:35:59 Sep-11 15:36:09 Sep-1115:36:19 36:29 pPa
/ Real Time \/ 7eplay e
M stop Streams | P> Resume Streams| (m Wave Streaming icListen HF 26340: 2024-09-11 15:36:34 (UTC) N
0 Rescale Show Spectrum: Off Show Spectrogram: FFT spectrogram ref 1 s5 31(dp)
®screenshot  Time Scale: 1 3| Minutes D Audio Gain: 9.0 = Group by Channel Shrink to fit @ epoch Step 10 (@8)

icListen HF #6529, Cursor: 69.2 dB re uPa, 22kHz, 1 min 15 sec.

Figure 4-11 Spectrum Chart

This chart shows time on the x-axis, frequency on the y-axis, and intensity (as colour) of the signal on the z-axis.

The Signal Power is calculated by combining the spectral data for each sample over the full spectrum. This
represents the total power over any sample.

4.3 Spectrum Streaming Settings

The Charts tab contains the controls needed for both mode operations of real-time streaming and replaying data
(Figure 4-12).

Available Tools:

e Start Streams / Stop Streams.

e Pause Streams / Resume Streams.

e Spectrum Reference.

e Time Scale.

e Streaming Type.

e Devices Control Panel.
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D gyt Client: Client;  Job: Untitled Job; Personnel: Personnel

Program  Device Setup  Program Setup  Charts  Help
|/ Charts \/ Program setup \/ Device setup

Sep-1115:39:24 Sep-1115:39:34 Sep-1115:39:44 Sep-1115:39:54 Sep-1115:40:04

Sep-1115:40:14 pPa
/ Real Time \/ eplay 1
(M stop streams| I pause Streams LYY wave streaming icListen HF #6340: 2024-09-11 15:4024 (UTQ) N

O Rescale Show Spectrum: Multiple FFT Show Spectrogram: FFT spectrogram ret |l 54 2198

@ Screenshot|  Time Scale: 1 ] Minutes ~ D Audio Gain: 290 z Group by Channel Shrink to fit @ epoch Step 10 (@8)

Figure 4-12 Controls for Streaming Settings

Devices control panel may be collapsed or expanded.

The data collection process begins when the Start Streams button is clicked. Note that whenever scanning starts,
the charts are cleared.

When scanning is inactive, the “Start Streams” button is active, and the “Pause/Resume” buttons are inactive.
When scanning is active, the Pause/Resume button is active.

Spectrum Reference - The Spectrum chart lets the operator make detailed measurements from the display. The

chart can display spectral data in dB re V or dB re pPa, and as spectral density data in dBV2/Hz and dB pPa2/Hz
(Figure 4-13).

104
94
84
74
- 64
ref [} 54 2l dB)
54
Step 10 v (dB) dBre1
pPa

Figure 4-13 Spectrum Reference Options

The baseline reference can be adjusted to avoid cluttering the display with data below the noise floor. The
stepper adjusts by the colour step size, and specific values may be typed in.

Time Scale - The x-axis (time axis) of the spectrum chart is controlled by the Time Scale control, at the bottom of
the chart (Figure 4-14).
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Time Scale: 1 +| Minutes v

Figure 4-14 Time Scale Control

There are 2 settings for the scale: the resolution of the axis (Minutes, Hours, or Days), and the amount of data
shown at the selected resolution. Data is averaged to allow the longer durations to be displayed.

The maximum size for this value varies depending on the FFT averaging settings and the sample rate, to a
maximum of 2 hours of data. After the two hours of data is displayed, the oldest values will disappear.

Selecting the “Wave Streaming” or “FFT Streaming” options will cause Lucy to receive live real-time streamed
data of the enabled type (Figure 4-15).

Cm Wave Streaming ﬁj} FFT Streaming

Figure 4-15 Streaming checkbox

Audio - Lucy can output real-time audio from streamed and replayed waveform data. Audio playback can be
enabled by clicking the “Audio” check box. Audio playback in Lucy is always 16- bit, regardless of the original
waveform data resolution. The volume of the audio playback is controlled by the Gain Settings (Figure 4-17).

@D Audio 1220 v

Figure 4-16 Audio checkbox

When Audio is ON, a selection box appears with the active hydrophone that will output audio (Figure 4-16). You
can choose one hydrophone to output sound or while using the Array Mode, select ‘All’ to output a combined
audio stream that will out sound from all active streaming hydrophones.

@) Audio 6341 v Gain: I 219 5

Figure 4-17 Gain Settings

To adjust the audio output from the computer, first adjust the speaker volume to 50% or more. If you can not
hear the hydrophone audio output Gain can be applied. The slider bar or up and down arrows can be used to
adjust the Gain on the audio output (Figure 4-17).

4.4 Epoch Display on Charts

The device Epoch event triggers will be displayed on the Single FFT chart while streaming or replaying data to
visualize when the events are being detected. The Epoch triggers can be displayed from the Lucy Program =
“Program” or “P” and from the icListen = “Device” or “U”. Each trigger will be displayed as a box on the FFT
display with basic information: Epoch Trigger #, P (Program) or U (icListen Device), Active/Inactive (Figure 4-18).
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D Lyl Client: Client;  Job: Untitled Job; Personnel: Personnel - u] X

Progam  Device Setup  Program Setup  Charts  Help

|/ Charts \/ Program set evice Setuf

- A A

Hz 2k
/ Real Time \/ Reply File
M stop streams B> Resume Streams ET - sveming icListen HF #6340: 2024-09-11 15:57:10 (UTC) L‘

{ Rescale Show Spectrum: FFT v Show Spectrogram: Off v ref i 49 < (@B

@Screenshot  Time Scale: 1 * Minut @D »cocain— 1 290 2 Group by Channel Shrink to fit v Hepoch | step 6 (@8)

Streaming is paused.

Figure 4-18 Epoch triggers displayed on Single FFT Chart Display

The Lucy Program Epoch triggers will be displayed on the Single FFT chart while streaming FFT or WAV data. The
Lucy Program’s triggers have a Solid Pattern design.

The icListen Device Epoch triggers will be displayed on the Single FFT chart while streaming FFT data ONLY:
m Show Device's Triggers (only FFT streaming)

QD  svrearing and checkbox on the Program Epoch Setup panel is
ON (Figure 3-4 Lucy Program Epoch Setup).

The icListen Device’s triggers have Diagonal Cross Pattern design.

4.4.1 Epoch Trigger Colour Display

Lucy Program’s triggers:

gray — no signal, event inactive.

blue — signal present, event inactive [PreTrig].
green - signal present, event active.

yellow — no signal, event active [AfterTrig].

icListen Device’s triggers:
gray — no signal, event inactive,
green - signal present, event active (event).

4.4.2 Replay Files

Lucy provides the operator with the ability replay previously logged files including:

e Files created by icListen in WAV, or FFT TXT format.

e Files created by Lucy while collecting real-time data from icListen.

The format of all these files can be found in the icListen Log File Formats document.

Select the Replay Files tab from the Lucy Charts panel to work with the replay process (Figure 4-19).
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2 Lyl Client: Client;  Job: Untitled Job; Personnel: Personnel - o x|

Progiam  Device Setup  Program Setup  Charts  Help

|/ charts \ etup \/ Device Setup

Signal
Power

(d8re1
ypa)

I 55
49

derel

Oct-24 15:37:59 Oct-24 15:3809 Oct-24 15:38:19 Oct-24 15:3829 Oct-24 15:38:39 Oct-24 15:38:49 3859 ppa
3l Tme \/ Replay Files \
PR () Cy/Users/P15S-ENGS5/OneDrive - Ocean Sonics/Documents/Ocean Sonics/Lucy_Logging/SBW1766_20240223_000000.wav ¥ Collapse
L P Play I pause  |Replay Rate: MAX |
0) Cy/Users/P155-ENGS5/OneDrive - Ocean D ts/Ocean Sonics/Lucy_Logging/SCW6410_20221024_153900.Wav Load Files
0 Rescale Show Spectrum: PKRMS Show Spectrogram: FFT spectrogram ° ret i 49 @8
@ Screenshot  Time Scale: 1 % Minutes @D AudioGain: | 200 o Group by Channel Shrink to fit @ epoch Step 6 v (a8)

Replaying file: SCW6410_20221024_153800.wav, icListen HF #6410, sensitivity: -168 d8V re 1uPa, sample rate: 512000, RH 21.0 %, temperature 18.0 deg

Figure 4-19 Replay Files

Multiple files may be selected. The files will be played in the order shown in the selection window. Files of
different types may be played in the same sequence, but the screen will be cleared when switching between file
types or time from the files will have gap.

Load Files command opens standard dialog for files loading. The list of all selected files will be saved and loaded
next time the program run. A previously replayed files can be viewed once more by clicking the Play button, using
the same settings.

The speed of the replay is set with the Replay Rate field. This ranges from “Real Time” to “Max” with 2 speeds in
between. The display is still updated at the set refresh rate during replay; however, the amount of new data per
refresh is changed by the replay rate. “Real Time” is the rate which the data was initially displayed at, and the
speeds increase respectively from there. When a file is replaying, it may be paused or stopped using the
controls.

4.5 Charts Additional Options dialog

“Charts Additional Options” dialog (Figure 4-21) has a selectable type of the reference to pressure, an auto-scale
option, a log-scale option and time length value for wave chart.

Program Setup  Charts  Help

Start Streams

Display 4
Streaming >
Files Replay 4
Epoch 4
Audio 4
Additional Options

Sound Exposure Settings

Figure 4-20 Main menu to call “Charts Additional Options” dialog
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£ Charts Additional Options X

Type of the Reference to Pressure dB re 1 pPa v

Log Scale (FFT Spectrum): Log Scale (FFT Spectrogram): Auto Scale (FFT Spectrum):
Wave Chart Time Length (from 1 to 10 seconds): 10 S

v ok @ Cancel

Figure 4-21 “Charts Additional Options” dialog

4.6 Audio Filter Settings dialog

Program has “Audio Filter Settings” dialog (Figure 4-23) with the parameters for IIR and FIR filter. It gives
possibility to turn off filtering as well. Sometimes it’s difficult to orient in sound filtering so dialog has button “Set
Default” to restore all default parameters automatically.

Program Setup Charts Help

\/ Device Setug Start Streams

Display 4

Streaming 4

Files Replay 4

Epoch 4

Audio » Tum On

Additional Options Audio Filter Settings

Sound Exposure Settings

Figure 4-22 Main menu to call “Audio Filter Settings” dialog

r
™ Audio Filter Settings X

Impulse Response Filter Type

O IR OrfR O off

O DC blocking filter Change Filter Crossing Decimation Rate
Filter Type: IIRDES_BUTTER v Band Type: IIRDES_HIGHPASS v
Filter Order, 0 < _order: 4 S

., Decimation Rate: 64000 :
Cutoff Frequency, 0 <= fc <=05:  0.10 : — =
Pass-band Ripple [dB], 0 < _ap: 10 D .

Center Frequency, 0 <= _f0 <= 0.5: 0.50 z
Stop-band [dB),0 < as:  80.0 5
@) set Default oK Cancel

Figure 4-23 Audio Filter Settings

4.7 Accelerometer/Magnetometer

The Accelerometer/Magnetometer data (Figure 4-25) is accessed using the main menu of Lucy (Figure 4-24). This
data contains the x, y and z components of both Acceleration (in g) and the Magnetic Field (in nT). Each graph
shows 20 seconds of history for each value.

> Charts Help

UE ~  Stop Streams
Display
Streaming
Files Replay
Epoch
Audio

v wilivikvi

Additional Options

Sound Exposure Settings

Accelerometer/Magnetometer

Figure 4-24 Main menu to access “Accelerometer/Magnetometer” charts
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Q Accelerometer / Magnetometer

/ 6340 \/ 5520 \

Accelerometer X
0.0146

0.0110

0.0074
11:24:06 11:24m 11:24:16 11:24:20 11:24:25

Accelerometer Y
0.5212

0.5140

0.5068
11:24:06 11:24m 11:24:16 11:24:20 11:24:25

Accelerometer Z
0.8732

0.8660

0.8588
11:24:06 11:24m 11:24:16 11:24:20 11:24:25

X,g: 0013 Y,g: 0518 Zg 0866 Total,g: 1.00918

Magnetometer X
105500.0

98300.0

91100.0
11:24:06 11241 11:24:16 11:24:20 11:24:25

Magnetometer Y
112500.0

99300.0

86100.0
11:24:06 11:2411 11:24:16 11:24:20 11:24:25

Magnetometer Z

-183900.0
-186300.0 NWA\
-188700.0

11:24:06 11:24Mm 11:24:16 11:24:20 11:24:25

X,nT: 96300 Y,nT: 102300 Z nT: -187800 Magnetic Field, nT: 234537

Figure 4-25 Accelerometer/Magnetometer charts
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5 Sound Exposure Plugin

Sound Exposure plugin purpose is to work with sound exposure parameters and impulses. This option is available
under the license. It gives possibility to work with the “Sound Exposure Settings” dialog in full options and
Impulses charts.

5.1 Load Plugin License

To load license for sound exposure plugin call “Work with Plugin License” (Figure 5-1) (button “Plugin License”
from the “Program Initialization” window (Figure 3-1)).

£ Work with Plugin License: ocean sonics, 04.19.2024 X

/ Write License \ Read License \ ‘

Company Name and License Date: ocean sonics, 04.19.2024

License: ‘

Write Load License File J

Clear Close

Figure 5-1 “Work with Plugin License” window

Button “Load License File” calls “Open License File” dialog (Figure 5-2).

#™ Open License File X
N “) ocean sonics v C Search ocean sonics »
Organize v New folder =- 0 0
> _TIME_Expired Name Date modified Type Size
> company 2 | | | ocean sonics.txt 2024-04-19 9:49 AM Text Document 1KB
> ocean sonics
File name: ‘otean sonics.txt Mk ©

Figure 5-2 “Open License File” dialog

Button “Write” writes license to the user’s computer. Program will show information message (Figure 5-3):

~
Lucy License X

| You can check new license options on the tab ‘Read License'. New license
options will be available only after restarting the program. Restart the program?
\

’ Yes ' No

Figure 5-3 Information message about new plugin license

New options will be available after restarting the program.

5.2 Sound Exposure Recording

Recording settings control the logging of sound exposure data (Figure 5-4). Sound Exposure files are logged as
text in a similar format to the FFT logging files.

e Sound Exposure (checkbox): - turns logging on and off.
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o Log file path: - the directory on the computer (or network or removable storage) where the logged files
will be stored.

o Prefix: - this text will be pre-pended to the name of each impulse log file.

e Length (minutes): - the time length each file will contain before starting a new log file.

e File Name Format: - Date/Time - file names encode the date and time.
The output can be logged to a text file which contains a header similar to the FFT text file format. Each line in the
data portion of the sound exposure log file contains the time spIRMS, Peak and PeakToPeak level, as well as the
cumulative SEL for the logging session up to that point.

(a Lucy It Client: Client; Job: Untitled Job; Personnel: Personnel - o X
Program  Device Setup Program Setup Charts  Help
Charts \/ Program Setup \/ Device setup
‘/ Job Setup Details \
Job Details for Program
‘ Job Name  Untitled Job Description  Description of Job
Operator  Operator
Client Client
Personnel Personnel
/ Recording on Computer \/ program Epoch setup |/ Program Detection Setup |
Waveform Recording FFT (Spectrum) Recording
CED) W Fies (D FFT (spectrum) Files @D s from wavE
C:\Users\P155-ENG5\OneDrive - Ocean Sonics\Documents\Ocean Sonics\Lucy2\FFT
Ci\Users\P155-ENG5\OneDrive - Ocean Sonics\Documents\Ocean Sonics\Lucy2\WAV
Log Comment: ¢
Prefix LUw File Name format Date/Time
Prefix LUF File Name format  Date/Time
Length (Minutes) 1 - Length (Minutes) 1
Epoch Message Recording on Computer Sound Exposure Recording
. Sound Exposure @ set Initial cumSEL to Zero
m Program’s Messages m Device's Messages m po:
C:\Users\P155-ENG5\OneDrive - Ocean Sonics\Documents\Ocean Sonics\Lucy2\SE
C:\Users\P15S-ENG5\OneDrive - Ocean Sonics\Documents\Ocean Sonics\Lucy2\Epoch
Prefix LUSE File Name format Date/Time
Prefix Epoch File Name format Date/Time Length (Minutes) 1
Screenshots Accelerometer / Magnetometer
(D Auto Screenshots Take every: 1 : Minute(s) (XZD Accelerometer / Magnetometer Length (Minutes) 2
C:\Users\P155-ENG5\OneDrive - Ocean Sonics\Documents\Ocean Sonics\Lucy2\Image C:/Users/P155-ENG5/OneDrive - Ocean Sonics/Documents/Ocean Sonics/Lucy2/AC
|
FsavesobAs..  [opentobFile.. v/ Apply Job Setup

Figure 5-4 Sound Exposure Recording on computer

5.3 Sound Exposure Settings

To call “Sound Exposure Settings” dialog use main menu (Figure 4-8).

™ Sound Exposure Settings (PKRMS plot) X
Time Interval (seconds): 1.0 =
Time Window (for cumulative SEL, minutes): 2.0 >| minutes v
Cumulative SEL Threshold (dB): 160 S
High Pass Filter Type: IIR ButterWorth e
Filter Cutoff Frequency (Hz): 20 =
v ok @ cancel

Figure 5-5 “Sound Exposure Settings” dialog

It contains:
o Time Interval (seconds) — time interval to calculate RMS sound pressure.
e Time Window (for cumulative SEL).
e Cumulative SEL Threshold (dB) — threshold that will be displayed on the PkRMS chart.
o High Pass Filter Type.
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o Filter Cutoff Frequency — cutoff frequency for high pass filter.

5.4 Program Detection Setup

r'_‘LucyIl Client: Client;  Job: Untitled Job; Personnel: Personnel - O x|

Program  Device Setup  Program Setup  Charts  Help

Charts \/ Program Setup \/ Device set
/ Job Setup Details \
Job Details for Program
‘ Job Name  Untitled Job Description  Description of Job
Operator  Operator
Client  Client
Personnel  Personnel
ecording on Comp: setup \/ Program Detection Setup \
Impulse Settings
Detection Threshold (dg): ~ 20 < Reset Threshold (dB): 10
Max Impulse Length (milliseconds): 200
SEL threshold (dB): 160 S SPL Band threshold (dB): 120
) use const Ambient Noise Level Ambient Noise Level: 120
Impulse Recording
Impulse
C:/Users/P15S-ENG5/OneDrive - Ocean Sonics/Documents/Ocean Sonics/Lucy2/impulse
prefix Impulse File Name format  Date/Time Log Comment:
Number of Records:
FisavejobAs..  [JopenJobFile..  / Apply Job Setup

Figure 5-6 Program Detection Setup

The “Program Detection Setup” tab (Figure 5-6) of the Lucy Setup panel is split into two sections:

5.4.1 Impulse Settings

These settings control if Impulse detection is performed on an incoming wav stream, sets the sensitivity of the
detector, and controls what is recorded as part of the impulse.

e Detection Threshold (dB): The level in dB above the ambient noise level that will be considered an
impulse. If a peak is encountered in the wav stream that is above the ambient noise by more than this
level, an impulse will be detected and analysed.

o Reset Threshold (dB): The level in dB above the ambient noise level beyond which the impulse sound
must drop to mark the end of the impulse. Once a sound (impulse) level has exceeded the Detection
Threshold to begin an impulse, the impulse sound level must drop below the Reset Threshold to end the
impulse detection.

e Max Impulse Length (milliseconds): - max time for impulse that will be proceed by the program. If the
impulse length will be more than this value, program will warn the user.

o SEL threshold (dB): - threshold for cumulative sound exposure level for impulses charts.

e SPL Band Threshold (dB): - the user can set this level to show a threshold line across the 1/3 Octave
Band chart.

5.4.2 Impulse Recording
Recording settings control the logging of impulse data. Impulse files are logged as text in a similar format to the

FFT logging files.
e Impulse (checkbox): - turns logging on and off.
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o Log file path: - the directory on the computer (or network or removable storage) where the logged files
will be stored.

o Prefix: - this text will be pre-pended to the name of each impulse log file.

e Log Comment: - text comment that will be added to the log file.

o Number of Records: - the number of records each file will contain before starting a new log file.

e File Name Format: - Date/Time - file names encode the date and time.

The output can be logged to a text file which contains a header similar to the FFT text file format. Each line in

the data portion of the impulse log file represents one detected impulse and contains the SEL, RMS Sound

Pressure Level (SPL), and Peak level for the impulse, as well as the cumulative SEL for the logging session up

to that point and the 1/3 Octave results.

5.4.3 Impulses dB chart

Impulses dB chart (Figure 5-7) displays the Cumulative SEL, Sound Pressure from hydrophone (in dB) and
impulses detected by program. When the Cumulative SEL exceeds the threshold at the dashed orange line, the
CSEL value on the panel will turn red.

O gy Client: Client;  Job: Untitled Job; Personnel: Personnel - o x W

| Program  Device Setup  Program Setup  Charts  Help
rts bgram Set evice Setup

13:4827 Sep-12 13:4829 Sep-12 13:48:31 Sep-12 13:48:32 Sep-12 13:48:34 Sep-12 13:48:36 4837 .

/ Real Time \/ Replay File
M stop streams | P> Resume Streams| (m Wave Streaming icListen HF #6340: 2024-09-12 16:49:04 (UTC) N

=} Show Spectrum: Impulses d8 Show Spectrogram: Off

@ screenshot  Time Scale: 10 31 seconds v (HD Audio Gain: 290 S Group by Channel Shrink to fit @ epoch

Streaming s paused.

Figure 5-7 Impulses dB chart

According to the ISO 2017, the pulse duration shall be calculated as the percentage energy signal duration based
on 90% energy percentage. Therefore, the program calculates 100% impulse length and 90% impulse length
(Figure 5-8).
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Nov-02 16:20:16

Nov-02 16:20:17 Nov-02 16:20:17 Nov-02 16:20:17

544

Impulses pPa chart (Figure 5-9) displays Sound Pressure from hydrophone (in pPa) and impulses detected by

program.

Figure 5-8 Impulse: 100% impulse length and 90% impulse length

Impulses pPa chart

[{‘ Luey Il Client: Client; Jobs: Untitled Job;

| Program  Device Setup  Program Setup

0.0019
0.00166
0.00142
0.00118

0.000612

0.000508

screenshot Time Scale: 10

Streaming is paused.

Personnel: Personnel

Charts  Help

Sep-12 16:45:31 Sep-12 16145:33 Sep-12 16:45:35

Sep-12 16:45:28 Sep-12 16:45:30

QY viovesesming

Show Spectrum: Impulses pPa

icListen HF #6340: 2024-09-12 16:47:45 (UTC)

Show Spectrogram: Off v

< Seconds v (D Audio Gain: Group by Channel v Shrink to fit v @ epoch

45:36

14

5.5 1/3 Octave Chart

1/3 Octave chart shows the 1/3 octave band analysis of the detected impulse (Figure 5-10).

Figure 5-9 Impulses uPa chart
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-
D g Client: Client;  Job: Untitled Job; Personnel: Personnel - o X

Program  Device Setup Program Setup  Charts  Help
/ Charts \, n Setup \/ De

icListen HF
#6340

Listen HF
#6529

11981/ 1187 11846 | 1164 [115.53

113811225

269 1005
11269 109,69 108.15/ 107.62 1

104.74 104.08 102,81/ 102.0¢

2.5kHz 3.1kHz | 4k

Sep-13 11:44:22 Sep-13 11:44:24 Sep-13 11:44:26 Sep-13 11:44227 Sep-13 11:44:29 Sep-13 11:44:31 4432
Files \
M stop Streams| Il Pause Streams m Wave Streaming icListen HF #6340: 2024-09-13 11:44:51 (UTC) M
9 Show Spectrum: Impulses d8 Show Spectrogram: 1/3 Octave v 53 $
8 Screenshot | Time Scale: 10 <1 seconds v D Audio Gain: 9 5 Group by Channel Shrink to fit v & epoch 6

Streaming is started. Wave Streaming.

Figure 5-10 1/3 Octave chart
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6 Additional Advanced Operations

6.1 Remote Device Connection

1. Launch VPN and “Lucy”.

2. Select “Lucy Setup”, then “Link Setup” (Figure 6-1).

~ oy Client- Client: Job: Untitled Job:
Program Device Setup Program Setup Charts  Help
art S ¢/ Device Setup \
/ Device Link \/ Device setin
Click the “Find All Units™ button to get devices list
Available Devices

Device Type Serial = 1P Address

2 find all units *d Clear Al
Found Devices: (0)

Selected device

Personnel: Personnel - o x
Selected Devices
Mode MAC Address Status Device Name IP Address
Move Device Up Move Device Down X Remove Selected Fclear Al

v/ Connect and Apply

¥ Remote Connection
1P Address: 172.16_0_.183
Time device scan (msec): 200
Allowed IPs: 172.16_7_0_

0%

Manual Connect

= & scan Network

Figure 6-1 Remote Connection panel

3. Expand Remote Connection panel.

4. If IP address of the hydrophone is given - just fill it in the IP Address field and push Manual Connect button

(repeat if there are several hydrophones).

5. If not (IP address is unknown) or to get the list of all available hydrophones - fill Allowed IPs.

6. Allowed IPs are in the “WireGuard” (Figure 6-2).

€) wireGuard

Tunnels Log
9D test Interface: test
Status: @ Active
Public key:

Listen port: 63047
Addresses:  172.16.70.11/24

Peer
Public key:
( Alowedps: 172160016 )

Endpoint:
Latest handshake:

Transfer:

142.176.59.178:51820
7 seconds ago

5.90 KiB received, 4.66 KiB sent

== Add Tunnel " X‘ =

Figure 6-2 WireGuard Allowed IPs

7. Click “Scan Network” button (Figure 6-1).
8. Go to the “Connect to the Devices” part.
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6.2 FCR connection

To connect to FCR program uses UDP protocol. To work with the UDP connection to device through IP address
we need to give access to the application to work with the internet (to private network to work in the net and to
local network to work directly) in the Windows Defender Firewall.

To add program to the allowed list run Windows Defender Firewall and select “Allow an app and feature
through Windows Defender Firewall” (Figure 6-3).

s Windows Defender Firewall = [m] X
™ 8 « AlL. > wind.. v C Search Control Panel p
\mml ST Help protect your PC with Windows Defender Firewall
Windows Defender Firewall can help prevent hackers or malicious software from
A'!OW an app orfeatgre through gaining access to your PC through the Internet or a network.
Windows Defender Firewall
% Change notification settings . ° Private networks Connected ~
® Turn Windows Defender Firewall
on or off Networks at home or work where you know and trust the people and devices on
# Restore defaults the network
® Advanced settings Windows Defender Firewall state: On
Jroubleshoot:my,network Incoming connections: Block all connections to apps that are

not on the list of allowed apps

£ 5 . o .
Active private networks: % oceansonicss

Notification state: Notify me when Windows Defender
See also
Security and Maintenance . ° Guest or public networks Not connected

Network and Sharing Center

’ Firewall blocks a new app
1
1
|
|

Figure 6-3 Windows Defender Firewall

Then select “Change settings”, then — “Allow another app ...” and add Lucy Il program into the allowed list.

— S S
ﬁ Allowed apps = o X

« > v N EE < w. > Al v C Search cOntro\P p

Allow apps to communicate through Windows Defender Firew

To add, change, or remove allowed apps and ports, click Change settings.

What are the risks of allowing an app to communicate? %y Change settings

Allowed apps and features: |

Name Private  Public
Intel® Graphics Command Center
[JisCSl Service [m} o
[ Java(TM) Platform SE binai a
[ Key Management Servicg a a
™ R = 2

Lucy2.exe

MTucylexe

Lucy2.exe
Mail and Calendar
maintenancetool a
mDNS
[ Media Center Extenders a a
Microsoft 365 (Office)

Details... Remove

Allow another app...

|
/ .

Figure 6-4 Allowed apps window
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7 Appendices

7.1 Appendix A - Troubleshooting

Troubleshooting connection to hydrophone
The hydrophone isn’t showing up on program devices list.
The hydrophone is showing up periodically.
The hydrophone has a grey block.
The hydrophone is showing up with a yellow or red block.

The hydrophone isn’t showing up in program devices list.
To begin the troubleshooting perform these steps in the following order:
1. Clear and Refresh devices list.
2. Turn hydrophone power off and on again (using power down tool or Launch Box). Refresh devices list.
3. While turning on the hydrophone ensure it buzzes once and then buzzes twice.
a. If it does not buzz or buzzes continuously, contact Ocean Sonics Support.
b. If it buzzes but still does not show up in the program after refreshing continue to nextstep.
4. Check the cabling to ensure there is no damage.
5. Check the firewalls on your network if you are using a limited access computer (some workplaces have
firewalls installed on company owned work-computers).
6. Check to see if you have automated IP addressing on your computer.
7. If you are using the Launch Box or wireless communications to the hydrophone, ensure your Wi-Fi is
turned on, connected to the Launch Box, and is close enough to detect the signal.

Have you powered up your hydrophone?
e The icListen will not turn on until it is powered (plugged into a power source).
¢ You should hear the icListen buzz once and then buzz twice.
e After the second buzzes it should appear in program devices list.

If the hydrophone buzzes three (or more) times, it was not able to power on and there is an error. Please contact
Ocean Sonics Support if you have an error buzz, this indicates an internal issue.

Do you have firewalls preventing the hydrophone from showing up on the network? Some workplaces have
firewalls that will prevent the icListen from connecting. Contact your network administrator to configure your
computer to allow the icListen to connect on your network.

Have you changed your IP addressing on your computer/server?
e |f your computer does not have automatic IP addressing turned on, the hydrophone can not find an
automatic IP address based on your computer settings.
e Choose Manual (static) IP Address and use a suggested IP address for your computer.

The hydrophone is showing up periodically:
¢ The hydrophone can not obtain a proper IP address.
e Check the connection of the hydrophone, cables, and power.
e If you are using other equipment with the hydrophone, it could be interfering.
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If there are other DHCPs or IP addressing protocols on your server, it could be trying to readdress the
hydrophone. This is sometimes a problem when using a smart cable for the first time with a WiFi network such
as the Launch Box.

When setting up a Launch Box with a smart cable, plug the cable in first, then plug in the smart cable with 1
hydrophone. If the hydrophone does not show up, unplug the cable and plug back in with the hydrophone
connected. Once the first hydrophone has established a connection with an IP address, plug in the second
hydrophone. Once they both have IP addresses continue to add the hydrophones one by one. After the first time
configuring the IP addresses of the hydrophones for the Launch Box it does not appear to be a problem when
plugging the hydrophones in again with the smart cable unless their IP addresses were changed.

The hydrophone has a grey block:

? Lucy Il Client: Client; Job: Untitled Job; Personnel: Personnel

Program  Device Setup  Program Setup  Charts  Help

Charts \/ Progra / Device Setup \
/ Device Link \/ De. ngs
Select a hydrophone from the Device list below
Available Devices
Device Type Serinl # P Address | Mode MAC Address Status

- icListen HF 1698 17216812 Static 00:08:2€:0b:05:35
- Link Board 4033 172.16.7.20 Static
- icListen HF 6146 172.16.0.80 DHCP
- icListen HF 6340 172.16.0253 DHCP
- icListen HF 6465 172160235 DHCP

iclisten HE 5329 122160189 Jatic

icListen HF 6751 172.16.0.108 DHCP

icristen A it T7Z1600T DRCP
icListen HF 6908 172.16.0.233 DHCP
icListen HF 6932 172160115 DHCP
icListen HF 6949 172.16.0.142 DHCP

icListen HF 7004 172.16.0.147 DHCP

icListen HF 9777 172.16.0.119 DHCP : 0a:lei5c 3
Move Devi
icListen HF 9920 172.16.0.89 DHCP 00:08:e€:13:60:92

- icListen HF 6963 172.16.0.200 DHCP

< Refresh units i clear All % Export
< Bee ¥ Remote Conn

Found Devices: (15)

Selected device

Figure 7-1 Grey block

If a hydrophone is removed from a network, the settings have changed, or it doesn’t respond in time to the
enquired message when program devices list is Refreshed it will appear grey.

If the list is cleared and then refreshed it will only show hydrophones and devices that are currently available on
the network.

The hydrophone is showing up with a yellow or red block:

If your hydrophone shows up a red block in program devices list, the IP address is not compatible with your
network. You need to change the IP address of the hydrophone to Automatic (DHCP) or suggest a new manual
address (see Manual (Static)) or check the connection to hydrophone.
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7.2 Appendix B - IP Network Settings:
7.2.1 Configure icListen - Device Link Options
7.2.1.1 Automatic (DHCP)

This is the default addressing for the hydrophones. The IP address will be given to the hydrophone based on the
available IP addresses on your network. This setting is suggested for most deployments, especially when using a
Wi-Fi product from Ocean Sonics such as the Launch Box or Wi-Fi Buoy.

The Dynamic Host Configuration Protocol (DHCP) is a network management protocol where the DHCP server
dynamically assigns IP addresses and other network configuration parameters to each device on a network so
they can communicate with other IP networks.

If your server has DHCP, the hydrophone will use this to find an IP address. If your hydrophone is not connected
to a DHCP server, the hydrophone will find the IP addressing of your network and find an available address.

7.2.1.2 Manual (Static)

The hydrophone can be given a static IP address that will not change. The IP address must be allocated by the
user, so it does not interfere with other IP addresses on the network. The IP address must be valid with the
network the user is connected to (Figure 7-2).

™ Configure icListen HF #6410 X
icListen HF #6410
O Automatic (DHCP): MAC Address: 00:08:ee:11:e4:e3

O Manual (Static):
IP Address Details:

IP Address: [172 . 16 . 0 . 43

Subnet: 255" i« 255us 10: war M0

Gateway: A72c 2004605 0308 &5 1 Gateway Enabled
DNSServer | 172 . 16 . 0 . 1 DNS Enabled

This computer's address: 172.16.0.227

Suggest IP Refresh

Send to Device Cancel

Figure 7-2 Configure Device Dialog — Manual (Static)

To find a Static address on your network:

1. Click on Suggest IP.

Check the boxes (Gateway Enabled / DNS Enabled) as applicable.

Click on Send to Device.

Wait for the hydrophone to receive the new IP address (up to 2 minutes).

The box beside the hydrophone should change from Red to Green. You can update the status of the
hydrophone by clicking the Refresh button on the Device Link page.

6. If the box does not turn green within a minute, try another IP address, and repeat Steps 1-4.

ik wNnN
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7.3 Appendix C. Epoch Stream - Messages

The epoch stream is a message stream which sends an ASCII string every time an event is triggered. A panel to
view the epoch stream messages can be found under the Charts display Tab Epoch button, which appears on the
right side of the main display. This feature is available for icListen AF/HF and during file replay in Program.

r
| m Epoch Messages — a X ]
icListen HF #6340

2024-02-07 18:00:16, P, 6340, , , FFT Streaming is Started icisten HE
2024-02-07 18:00:53, P, 6340, E, 1, Started, S, 3115266816, 3000-5000 Hz, > 62 uPa, Duration (sec): 1 LA
2024-02-07 18:00:50, U, 6340, E, 1, Started, S, 3115299584, 1000-2000 Hz, > 65 uPa, Duration (sec): 4
2024-02-07 18:00:55, P, 6340, E, 2, Started, S, 3115332352, 8000-9000 Hz, > 61 uPa, Duration (sec): 1 icListen HF
2024-02-07 18:01:04, P, 6340, E, 1, Ended, S, 3115619072 #6529
2024-02-07 18:01:04, P, 6340, E, 2, Ended, S, 3115619072
2024-02-07 18:01:05, U, 6340, E, 1, Ended icListen HE
2024-02-07 18:01:22, P, 6340, , , Streaming is Stopped p—

Trigger's Status
icListen: 1 Program: 1 2

icListen HF #6529

2024-02-07 12:37:43, P, 6529, E, 1, Started, S, 17263398912, 3000-5000 Hz, > 62 uPa, Duration (sec): 1
2024-02-07 12:37:44, P, 6529, E, 2, Started, S, 17263431680, 8000-9000 Hz, > 61 uPa, Duration (sec): 1
2024-02-07 12:37:22, U, 6529, E, 1, Started, S, 17262841856, 1000-2000 Hz, > 65 uPa, Duration (sec): 4
1970-01-01 00:00:00, U, 6529, E, 1, Ended

1970-01-01 00:00:00, U, 6529, E, 1, Started, S, 17263431680, 1000-2000 Hz, > 65 uPa, Duration (sec): 4
2024-02-07 12:37:50, U, 6529, E, 1, Ended

2024-02-07 12:37:51, P, 6529, E, 1, Ended, S, 17263652864

2024-02-07 12:37:51, P, 6529, E, 2, Ended, S, 17263652864

2024-02-07 18:01:22, P, 6529, , , Streaming is Stopped

Trigger's Status
icListen: 1 = Program: 1 2

icListen HF #6641

2024-02-07 18:00:16, P, 6641, , , FFT Streaming is Started

2024-02-07 18:00:23, P, 6641, E, 1, Started, S, 483008000, 3000-5000 Hz, > 62 uPa, Duration (sec): 1
2024-02-07 18:00:24, P, 6641, E, 2, Started, S, 483040768, 8000-9000 Hz, > 61 uPa, Duration (sec): 1
2024-02-07 18:01:22, P, 6641, , , Streaming is Stopped

Trigger's Status
icListen: © Program: 1 2

Show Last 1000 events ‘<f Clear Close

Figure 7-3 Epoch Message Window from Lucy Il Charts Section - shows icListen devices and program epoch streams

The returned string includes:

The timestamp in the format YYYY-MM-DD HH:mm:SS, which is Y=year, M=month, D=day, H=hour, m=minutes,
S=seconds.

The unit’s serial number is identified by the “U, ####”, where # is the serial number, or “P, ####" if the trigger
was in Program.

The number of the Epoch which triggered is identified by Epoch # or E, where # is the trigger number. The data
sequence number is identified by Seq # or S, where # is the sequence number of the data point at which the

trigger occurred.

The frequency range, test, amplitude, and duration being checked by the trigger are shown at the end of the
line. The test is “>” (greater than), or “<” (less than).
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When Lucy or HF/AF (R28+) epoch detection is being used, there are epoch status indicators in the bottom of the

Epoch Message panel for each hydrophone. These indicators are numbers for each epoch which change colour
for the status of the trigger.

7.4 Appendix D. icListen Firmware Update

Care is required when updating the instrument firmware. First ensure that only valid icListen firmware is used
during the update. Power must not be removed from the instrument during the update process.

Program gives access to icListen firmware update from program amin menu: Device Setup — Device Settings —
Special Features — Update Firmware (Figure 7-4).

" Lucy Il Client: Client; Job: Untitled Job; Personnel: Personnel

Program  Device Setup  Program Setup  Charts  Help
Charts \ Device Link » [setup \

Device Settings  » Connect to Job

Clear job
Remove Device

Open Web in Browser

Info
Data Settings (Recording)

Epoch

Special Features > Update Network Settings
Retrieveing Data 4 Reset Device

Sensors Standby Device

Update Firmware

Reset Password

Figure 7-4 Update Firmware menu item
Or command “Update Firmware” on the Special Features tab (Figure 7-5).

2 Lugy il Client: Client;  Job: Untitled Job; Personnel: Personnel

Program  Device Setup  Program Setup  Charts  Help
[“Charts \/ Program setup \/ Device Setup \

/ nk \/ Device Settings
Job for Hydrophones

Device Model Battery Temperature Humidity L

icListen HF #6529

Device Info |/ Data Settings \/ Device Epoch Settings \/ Special Features \/ Retrieve Data \
Network Settings
IP Address: 172.16.0.1
Network Mask: 255.255.0,
Default Gateway: 172.16.0.1
MAC Address 00:08:ee:1.

Reset\Standby
External power must be CONNECTED to RESET or DISCOI
# External Power s conne
OReset
Update Firmware Login Se

Upload firmware update package

) Update Firmware

Figure 7-5 Update Firmware command on the Special Features tab

Before the final update step, there is a final warning and chance to cancel.
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| #™ Lucy Il X |

i Applying this update will delete all logged data on the icListen HF #6151.
Are you sure you want to continue? {

Figure 7-6 Update Firmware warning
Select file for updating in the “Select Update File” dialog window (Figure 7-7).

{ @ Select Update File

*
< v 1 > Downloads > Update Search Update r ‘
Organize v New folder =- o0 0

> € Home Name Date modified Type Size
| A Gallery  Last month
’ icLi .0.i 2024-03-26 8:17 Al I I 11,952
> @M Desktop icListenUpdateHF40.0.icu 3-26 8:17 AM CU File 952 KB
> & Documents
File name: | icListenUpdateHF40.0.icu v | (ticu) 4

Figure 7-7 Select file to update firmware

Once the file is accepted a critical operation occurs in the icListen LF, and confirmation of completion is displayed.
To have the update apply, the icListen LF unit must be power cycled (unplug, wait 10 seconds, plug back in). Note

that a reset is not sufficient; the unit must be powered off (unplugged). Once the icListen LF boots, an enquire
command should list the new firmware version.
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