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MANUAL PREFACE

We, the employees at EdgeTech, would like to thank you for purchasing the DISCOVER BATHYMETRIC
Acquisition software. At EdgeTech, it is our policy to provide high quality, cost effective products and
support services that meet or exceed your requirements. We also strive to deliver them on time and to
continuously look for ways to improve them. We take pride in the products we manufacture and want
you to be entirely satisfied with your equipment.

Purpose of this Manual

The purpose of this manual is to provide the user with information on EdgeTech’s DISCOVER AUV
Acquisition software. For detailed information relating to the hardware, refer to the appropriate user
hardware manual.

Although this manual encompasses the latest operational features of DISCOVER AUV, some features
may be periodically upgraded. Therefore the information in this manual is subject to change and should
be used for reference only.

License Statement

The DISCOVER AUV manual is not covered by any license. It is being provided to you to facilitate using
the DISCOVER AUV software. This document is the property of EdgeTech and is being provided with
limited rights to its use.

Limitation of Liability

In no event will EdgeTech be liable for any damages, claims, or costs whatsoever arising from this
agreement and/or your use of this document, or any component thereof, including and without
limitation: any consequential, indirect, incidental damages; or any lost profits or lost savings, even if a
representative has been advised of the possibility of such loss, damages, claims, or costs; or for any
claim by any third party. EdgeTech reserves the right to update the documentation without notice at any
time.

Distribution

EdgeTech does not grant the right to give away, sell, license, re-package, or otherwise distribute any
portion of this document without the written permission of EdgeTech, Inc.
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Warnings, Cautions, and Notes

Where applicable, warnings, cautions, and notes are provided in this manual as follows:

WARNING! Identifies a potential hazard that could cause personal injury
or death to yourself or to others.

CAUTION! Identifies a potential hazard that could be damaging to
equipment or could result in the loss of data.

NOTE: Recommendations or general information that is particular to the
material being presented. It may also refer to another part of this
manual or to another manual.

Revision History

REVISION COMMENTS DATE APPROVAL
A Release to Production 04/13/2016 LNB
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WARRANTY STATEMENT

EdgeTech provides this document to you without any express or implied warranties of any kind,
including, but not limited to: any implied warranties of merchantability or fitness for a particular
purpose. EdgeTech makes no representations or warranties of any kind with respect to any support
services it may render to you.

EdgeTech does not warrant that the document will meet your requirements, or that the document
contains no defects or errors. You assume full responsibility for the selection, possession, performance,
and proper installation and use of this document for verifying the results obtained therefrom.

EdgeTech is under no obligation to provide any support under this license agreement, including
upgrades or future versions of the document, or any portions thereof, to developer, end user, or to any
other party.
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CUSTOMER SERVICE

Customer service personnel at EdgeTech are always eager to hear from users of our products. Your
feedback is welcome, and is a valuable source of information which we use to continually improve these
products. Therefore we encourage you to contact EdgeTech Customer Service to offer any suggestions
or to request technical support:

NOTE: Please have your system Serial Number available when
contacting Customer Service.

E-mail: service@edgetech.com
Mail: 4 Little Brook Road

West Wareham, MA 02576
Telephone: (508) 291-0057
Facsimile: (508) 291-2491

24-Hour Emergency
Technical Support Line: (508) 942-8043

For more information please go to www.EdgeTech.com.
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COMPANY BACKGROUND

EdgeTech (formerly EG&G Marine Instruments) traces its history in underwater data acquisition and
processing back to 1966. EdgeTech has designed, developed, and manufactured products, instruments,
and systems for the acquisition of underwater data, including marine, estuarine, and coastal
applications for over 45 years.

The company has responded to the needs of the scientific, Naval and offshore communities by providing
equipment, such as sub-bottom profilers, side scan sonar, acoustic releases, USBL positioning systems,
and bathymetric systems that have become standards in the industry.

EdgeTech has also consistently anticipated and responded to future needs through an active research
and development program. Current efforts are focused on the application of cutting edge CHIRP and
acoustic technology.
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1.0 OVERVIEW

The DISCOVER AUV software is designed to operate EdgeTech’s Hosted Sonar Products onboard
autonomous platforms such as Autonomous Underwater Vehicles (AUVs) and Autonomous Surface
Vessels (ASVs). DISCOVER AUV also stores data using EdgeTech’s native binary format: *.JSF to the
hosted platform’s local hard disk or internal data drive provided with the 2205 electronics. For further
information regarding the JSF file format, please refer to the JSF Data File Description (EdgeTech Part No
0004824).

DISCOVER AUV communicates and controls the sonar systems via a remote interface onboard the
hosted platform and usually does not require input directly from the user. Typically, the DISCOVER AUV
software runs in a minimized mode, and does not contain any imagery displays in order to save
processing power and memory for long term deployments. DISCOVER AUV is usually maximized only to
check the system’s health prior to deployment. Refer to the EdgeTech Interface Support Package (Part
No 0018164) for more information on how to control DISCOVER AUV from an external interface.

Furthermore, in the event that there is no external interface available on the vehicle, DISCOVER AUV can
also control the sonar system automatically by using the default settings and a limited configuration file
called the AUVConfig.ini file (see section 4.0). To alter these default settings (if desired) such as
recording directory, file naming, default sub-bottom pulse, and bathymetric processing parameters, the
DISCOVER AUV software is utilized.

This manual explains how to setup the default settings and how to perform the necessary system health
checks prior to deployment using DISCOVER AUV. This manual also explains all of the dialogs available in
the DISCOVER AUV software (known as the Controller Module), introduces the Bathymetric Processor
(software responsible for computing bathymetric soundings, if bathymetry is equipped), how to use the
AUVConfig.ini file, and explains the various file types possible in DISCOVER AUV logging.

1.1 Supported Configurations

DISCOVER AUV can run several hardware configurations. These hardware configurations include, but are
not limited to:

e Dual Frequency Side Scan Sonar

e Dual Frequency Side Scan Sonar with Dynamic Focus on one Frequency
e Combined Dual Frequency Side Scan Sonar with Sub-Bottom

e Dual Frequency Side Scan Sonar with Bathymetry on one Frequency

e Triple Frequency Side Scan with Bathymetry on one Frequency and Sub-Bottom
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1.2 Pre-deployment Checks

Prior to deploying the hosted platform, there are various health checks performed and default settings
assigned using the DISCOVER AUV software. These vary by subsystem type and hardware configuration.
Typical pre-deployment checks include:

1. Confirm DISCOVER AUV is connected to SONAR using the Status Bar (NET: ON in 2.2).
2. Confirm Bathymetric Processing is ON, if bathymetry is equipped (2.2).

3. Confirm the External Interface is connected to DISCOVER AUV (2.3.3.2).

4. Confirm there are no port errors and time sync is valid (2.3.3.3).

5. Select a default sub-bottom pulse and potentially adjust the Start Delay and Window Size
(2.1.2), if sub-bottom hardware is equipped.

6. Setup a default recording directory, if logging in DISCOVER AUV is desired (2.1.3).
7. Set the blanking range and adjust the bathymetric filter settings, if desired (0).

8. Click on the File menu, and then Exit / Save Settings, so that each time the software boots from
now on will use the default settings allocated in steps 5 through 7.

9. Make sure to reboot DISCOVER AUV prior to mission start.

-]
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2.0 CONTROLLER MODULE

The DISCOVER AUV Controller Module launches in a minimized mode and must be maximized from the
Windows task bar before viewing any of the available controls. In other words, DISCOVER AUV usually
runs in the background and controls the sonar system via the commands from the onboard hosted
software (i.e., AUV Controller).

Typically this window is only maximized to confirm the receipt of controls from the third party interface,
or diagnosing/troubleshooting a particular issue. It can also be used to setup certain default parameters
prior to mission launch.

The main window is illustrated FIGURE 2-1 below where each control is described in the following
subsections.

= — —— . ~—— EEEEE
Gl T T —— =

File Configuration Control Bathymetry Help

Sidescan Control | Su-Bottom Control | Disk |

™ SonarOn Range (M): Dﬂ

[ SonarCn Range {M): Eﬁﬂ
™ SonarOn Range (M): 15ﬂﬂ Ping Rate (%): 100 « ﬂ

SB: 0 S5L:0 55H:055W: 0 Free Space: 214715 MB

Sonar: OFF Bathymetry: ON Fecord: OFF MET: OM Power: OFF

Figure 2-1: DISCOVER AUV Controller Window

2.1 Tabs

The Controller has three tabs: Sonar Control, Sub-Bottom Control, and Disk. The first two of these tabs
control the sub-system that bare their name. The third tab, or Disk tab, controls the recording state (on
off, file name, etc.) and logging directory. See 2.1.1, 2.1.2, and 2.1.3 for complete descriptions of these
tabs.

2.1.1 Sidescan Control Tab

The available side scan controls (FIGURE 2-2) include turn pinging on or off and set the range for any one
of the active side scan frequencies. The receipt of external side scan controls is visualized here.
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2-2 CONTROLLER MODULE

Sidescan Control | Sub-Bottom Cortrol | Disk |

: 251
Sonar On Range (M): .

_ =
Sonar On Range (M): 55—

: 150
Sonar On Range (M): -

Figure 2-2: Sidescan Control tab

The position of the controls designates the hierarchy of the frequency selections. The highest in the list
is to control the Side Scan Very High (SSVH), the middle for Side Scan High (SSH), and the bottom for
Side Scan Low (SSL).

NOTE: Only two of the three available side scan frequencies can operate
simultaneously. DISCOVER AUV prevents the user from doing so by
deactivating the third.

2.1.2 Sub-Bottom Control Tab

The sub-bottom controls consist of turn pinging on or off, choose a pulse, set the ping rate, and set a
data window size (FIGURE 2-3). The receipt of external sub-bottom controls is visualized here.

Different pulses are used for distinct sediment types and desired penetration. Each pulse has a
maximum ping rate associated with it. The requested ping rate and actual ping rate may differ,
depending on the pulse selected and the master/slave subsystem. Both the requested and actual ping

rates are shown in the Sub-Bottom Control tab (FIGURE 2-3). The Actual Ping rate is displayed once
pinging has begun.

NOTE: when using Discover AUV for the first time, a sub bottom pulse
must be chosen as the default (if sub-bottom is equipped). Once a pulse
has been chosen, close the software to save the settings. Reboot
Discover AUV and confirm the default is saved.

-]
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Sidescan Control  Sub-Bottom Cortrol l Diisk ]

¥ Transmit On Fing Rate (Ha): [ 1500 Actual Rate (Ha): 1250 Start Delay (Meters): 0 Data Size (Meters) 0

Pulse: |SBZ..15KH2, Length:10ms, 1D:4576 ﬂ

Figure 2-3: Sub-Bottom Control tab

The data window is specified by using the Start Delay and Data Size parameters in meters. The Start
Delay field sets the beginning of the data window so any samples before this value are discarded. This
setting is typically used to reduce network bandwidth or exclude the water column from the displayed
and stored data. The Data Size field sets the acquisition window size. If any of these fields are set to
zero, DISCOVER AUV acquires all data for the specified range/ping rate.

2.1.3 DiskTab

The Disk tab allows the user to browse for the file folder they would like to store data in. It also contains
the record and stop commands (FIGURE 2-4).

Sidescan Control ] Sub-Bottom Cortrol -~ Diske ]

Record File: | Browse ..
LK)

Figure 2-4: Disk Tab

NOTE 1: When using DISCOVER AUV for the first time, a recording
directory must be specified or it will return an error.

NOTE 2: Unlike other versions of EdgeTech’s DISCOVER software,
DISCOVER AUV only has recording functions (i.e., no playback
capability).

2.2 Status Bar

The Status Bar lies at the bottom of the Controller module, and shows the active sonar subsystems along
with the amount of free space located on the data disk (FIGURE 2-5). These displays are typically used in
real time applications where remote session is possible (ASVs) or development of a new interface where
receipt of commands are checked.
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2-4 CONTROLLER MODULE

SB: 1913 S5L: 1850 S5H: 1871 55%: 0 Free Space: 214703 MB
Sonar: OFF Bathyrmetre: OM Recard: OFF MET: OM Power. OFF

Figure 2-5: Status Bar

Further information provided by the status bar includes the following:
Pinging State: defines whether the sonar is on or off.

Bathymetry Status: is only valid if the sonar hardware is configured for bathymetry. The
possible options are on (enabled and no errors), off (disabled), or error (enabled but missing
either sound velocity or roll compensation). If there’s an error DISCOVER AUV also pops up the
appropriate dialog box (FIGURE 2-6 and FIGURE 2-7). These warnings will not disappear until the
issues are resolved.

Sound Velocity Input Waming !

Mo walid zound welocity data. Done

Figure 2-6: Missing Sound and Velocity Warning

Roll Input Warning

Mo valid roll data. Done {

Figure 2-7: Missing Roll Warning

Record State: describes whether recording is on or off.

Network Connection: states whether the network is connected (on) or disconnected (off) to the
subsea software called SONAR.

Power Levels: shows the power level for the active side scan subsystem and can either be off, or
full.

DISCOVER AUV 0018235_REV_A
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2.3 Top Menu

The DISCOVER AUV Top Menu consists of the File, Configuration, Control, Bathymetry, and Help sub-
menus. A description for each is provided in this section.
2.3.1 File Menu

The File menu allows the user to load or save the current DISCOVER AUV default settings and
configurations (FIGURE 2-8).

EdgeTech Discover AL’

Configuration Control  Bathymetry Help

Leoad Configuration .. L I
Save Configuration
Exit / Don't Save Settings ﬂ
Exit / Save Settings 1
T |
[ Sonar On Range (M): 15ﬂﬂ Ping Rz

SB: 4546 S50 1880 S55H: 1871 55v. 0 Free Space; 213

Figure 2-8: File Menu

2.3.2 Configuration Menu

The Configuration menu (FIGURE 2-9) provides a way to adjust several settings, as described below:

EdgeTech Discover AL

File | Configuration | Control Bathymetry Help
Record
Side Sonar Port Settings i ]
MNetwork f
I Trigger : |
B Auxiliary Sensors -JI
[~ SonarOn Range (M}: 15»Dﬂ Ping Rat
SE: 4546 SSL: 1850 SSH: 1871 55%. 0 Free Space: 2139

Figure 2-9: Configuration Menu
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2.3.2.1 Record Configuration

The Record Configuration window specifies a maximum file size in megabytes (MB) and a free space
warning in MB. It also allows the user to select whether or not they would like to record diagnostic
(unprocessed stave) data.

Record Configuration
imurn File Si - g0
 axirnum File Size [MB]: =
Free Space “Waming [ME]: ‘IDDjI | Unproceszed Stave Data

Figure 2-10: Record Configuration

NOTE: By default diagnostic (unprocessed stave) data logging is set to
off (unchecked). Typically this kind of data is only recorded for
troubleshooting or training purposes.

2.3.2.2 Sonar Port Settings

The Sonar Port Settings dialog box (FIGURE 2-11) is used pre-deployment to configure the RS-232 serial
ports on the 2205 electronics. To configure them, enable the desired port and then set the baud rate
and parser. Incoming supporting data is confirmed in the SONAR software.

These serial ports are provided to intake the attitude (roll, pitch, and heave), heading and navigation
data from the supporting sensors. Attitude and heading data must be connected to Ports 1 and 2, since
they are configured for high speed and high accuracy (10Mbps). Ports 3 and 4 are configured for
standard RS-232 serial connections and are used to intake the navigation data if more than two serial
ports are required. Most common setups use Ports 1 and 2 to ingest attitude and position, whereas
Ports 3 and 4 are used for sound velocity and platform depth inputs, as these can tolerate larger
latencies.

For more information on the available serial ports and how to confirm incoming auxiliary data, refer to
the EdgeTech Interface Support Package User Guide (Part Number 0018013).

-]
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Sonar Serial Configurati -
Paort: 1 Type: SAIB High Timestamp Accuracy Senal Port ¥ Enabled
Baud Rate: I 38400 YI
Parser; |NMEA / 551 - Time, Pasition, Heading. Rall, Pitch, Heave |
Part: = Type: SAIB High Timestamp Accuracy Seral Part [~ Enabled
Baud Rate: I 115200 vI
Parser: |NMEA /1551 - Time. Position, Heading, Rall. Fitch, Heave ;I
Fort; 3 Type: Standard Serial Port ¥ Enabled
Baud Rate: I 19200 vI
Parszer: I\u"aleport Mini SW5 /AL SWxichange - Sound Yelocity ;I
Port: 4 Type: Standard Serial Fort ¥ Enabled
Baud Rate: | 9600 -

Parzer: IParoscientific Pressure Meter ;I

Figure 2-11: Sonar Port Settings

NOTE: A grayed out port suggests it is hard coded for a specific sensor
and is active but cannot be altered.

There are two other possibilities the user can encounter with the Sonar Port Settings dialog box. The
first (shown in FIGURE 2-12) displays a warning when DISCOVER AUV is not connected to the SONAR
software. The second notice states that no ports exist (FIGURE 2-13). In order to activate the ports, the
SonarSerial.ini file must be used.

For more information on the SonarSerial.ini file, please refer to the EdgeTech Interface Support Package
User Guide (Part Number 0018013)..

ESE rial Configuration —
Sonhar Mot Connected Done I

Figure 2-12: DISCOVER AUV not connected to SONAR warning
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Sonar Serial Configuration

No Valid Ports Done

Figure 2-13: DISCOVER AUV no valid ports warning

If one or more of the activated ports incur an error, the Diagnostic Window will appear (FIGURE 2-14).
The possible port statuses are given in subsection 2.3.3.3.

Connection to Sonar Electronics Good Power (V): 48.0 Overflow Count: 0
Service Flags: 0000-00-00000010 Ambient {C): 346  Activity: 34816
Serial Port Fault

Time Source: ZDA

Sync Status: Good

Port1: Error

Port2: Disabled

Figure 2-14: Diagnostic Window

2.3.2.3 Network Settings

The Network Settings window provides a way to configure the IP Address and Port Number for
DISCOVER AUV to connect to the embedded software called SONAR. Typically these two programs run
on the same embedded CPU onboard the Hosted Platform so the local IP Address is used (FIGURE 2-15).

If DISCOVER AUV and SONAR run on separate machines, the IP Address that corresponds to SONARs
computer should be used instead.

Metwork Configuration

Sonar P &ddress: 127.0.01
Sonar Port Mumber: 1700

Figure 2-15: Network Configuration
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Typically these settings are programmed prior to delivery of the system and should not be changed.
Only under certain circumstances is this required.

2.3.2.4 Trigger Settings

The Trigger Configuration window sets the master trigger to the desired subsystem. For bathymetric
operations, this trigger is set to the side scan frequency hosting the bathymetric functions by default.
This is the desired and recommended setting.

Dohe
[ Esternal Trigger Trigger Master: SideScan Low j

Figure 2-16: Trigger Configuration Window

NOTE: Setting this parameter to anything other than the bathymetry
sub system will result in decreased data density along track.

To prevent interference, an external trigger is used to synchronize all acoustic devices onboard the
hosted platform. If it is desired to run the EdgeTech sonar system in a slave mode, the External Trigger
box is checked.

2.3.2.5 Auxiliary Sensors

The Auxiliary Sensors window is used to configure the incoming auxiliary messages. Typically this dialog
is used to prevent redundant message sources and is used pre-deployment.
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|

Total Not Processed Average Rate (Hz)
pitch /Roll: | oM = 0 0 =
Pressure: oM - 1 1 =
Altitude: I ON vI W] a =
5W: I 0N vI 1 a =
MNMEA 0 a
GGA: I COoM1 vI 8] 1] =
GLL: OFF = 0 0 _
RMA: OFF - [u] a =
RMC: OFF - [i] a =
HDG: OFF - [i] a =
HOT: | comMz2 vI 0 a —
DPT: I OFF vI [i] a =
DET. I OFF vI W] a —
VTG: I COoM1 vI 0 a =
ETC OFF a a .
GIEK: OFF - W] a =
HYDRO: OFF - a a =
PASHR.: OFF - a a =
HEAVEA: |®Ed  ~ 0 0 -

Figure 2-17: Auxiliary Sensor Messages

CAUTION! Redundant messages may cause time stamping issues within
the data so please ensure this does not occur!
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2.3.3 Control Menu

The Control Menu provides a way to adjust the advanced sonar controls and show the connection and
diagnostic information. The control menu is shown in FIGURE 2-18.

.
File Ceonfiguration | Control | Bathymetry Help

Advanced Sonar Controls

£1EE l Su Connection Information

Diagnaostic Information
[ SonarOn Rar

T —
[ SonarOn Range (M): Eﬁj

[ Sonar On Range (M}: 15ﬂﬂ Ping Rate {%):

Figure 2-18: Control Menu

2.3.3.1 Advanced Sonar Controls

The Advanced Sonar Controls dialog box is used to control the transmit levels and override the side scan

pulses. For side scan subsystems, the transmit power is either on (FULL) or off, whereas the Sub-Bottom
power is specified as a percentage (0-100%).

Advanced Sonmar Controls I

Wery High: Tranzmit Lewel: | OFF j | J [ Dveride Done
High: TransmitLevel  [FULL |  |555600 B60.0kHzBW 45.0kHz 21 melD 501245R 97.7.00 1008 ~| [T Overide

Lo Transmit Level:  [FULL |  |55230KHz, Bandwidth:30KHz, Length4ms, [D:20550 | T Overide

Sub-Bottom:  Transmit Lewvel (%] mnj‘

Figure 2-19: Advanced Sonar Controls

WARNING! Do not modify the side scan parameters, unless a
corresponding change has been made to the sonar subsystem. This

should only be done in truly exceptional circumstances, by expert users,
or system administrators.
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2.3.3.2 Connection Information

The Connection Information displays the connection status between DISCOVER AUV and the External
Topside Interface. Note the Sonar Control and Sonar Data Ports are set to 1900 and 1901, respectively.

Typically, this window is used to confirm the external interface has connected to DISCOVER AUV pre-
deployment.

External Topzide Interface
Sonar Control
Connectiohs: 1  Dizconnections: 1]
Mezzages |n: 11 Meszages Out: 4
Bytes In: 728 Bytes Out a004
Port: 1300 Dropped: 1]
Sonar Data
Connections: 1 Dizconnections: 1]
kMeszages In: 0 Meszages: Out 170
Bytes | 0 Bytes Out 2402536
Part: 1907 Dropped: 1]

Figure 2-20: Connection Info

2.3.3.3 Diagnostic Information

The Diagnostic Window provides valuable information about the sonar system, such as the connection
status, service flags (if there are any errors), system’s power and temperature readings, time sync
source and status, port states, overflows and activity on the network.

Typically, this window is checked for issues prior to deployment of the AUV vehicle.

-]
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Diagnastic Information .
Connection to Sonar Electronics Good Power (V): 48.0 Overflow Count: 0
Service Flags: 0000-00-00000010 Ambient {C): 346  Activity: 34816
Serial Port Fault
Time Source: ZDA
Sync Status: Good
Port1: Error
Port2: Disabled

Figure 2-21: Diagnostic Window

In the example presented in FIGURE 2-21, the sonar electronics are on and connected to DISCOVER AUV,
the time sync source is good and is set to ZDA, while Port 1 has an error and Port 2 is disabled. The
Service Flags are indicating there is an error and is usually defined just below it (e.g., Serial Port Fault).

There are several possible port statuses. A full list is given below. All statuses apply to both serial or
Ethernet interfaces, unless otherwise stated.

Active: the port is enabled and is receiving data. There are no errors.

Disabled: the port is disabled and there are no errors.

(Inactive) No Data: the port is enabled but is not receiving data.

Parse Errors: the port is enabled but the incoming data has unknown characters.

Error: the port is enabled but there is an error opening the port or the physical port does not
exist.

No Valid Data: the port is enabled and receiving data but does not match the selected parser or
baud rate.

Too Much Data: the port is enabled but the baud rate setting is too low for the incoming data
stream.

Configuration Error: the port is enabled but incorrectly configured in the SonarSerial.ini file.
Refer to the Data IO Reference Document for more information.

No Connection: the port is enabled and is not receiving data from an Ethernet based device
(TCP/UDP connections only).

Trying to Open: the port is enabled but the embedded software is attempting to open the port.

Open Failed: the port is enabled but could not be opened because it is in use by another
program or it does not exist.

Not Authorized: the port is enabled but not authorized and requires authentication in the
embedded software. Please contact customer service if this occurs.
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Unknown: any other port error not defined above.

2.3.4 Bathymetry Menu

The Bathymetry Menu allows the user to access the bathymetry control windows and only applies to
sonar systems outfitted with bathymetry.

There are three possible to choose from: basic, advanced, and engineering.
eTech Discover - B (

File Configuration Control | Bathymetry | Help
Basic Contrels

Sidescan Control | Sub-Battom Co Advanced Controls

Engineering Controls

™ Sonar On Range (M): I-

e

Figure 2-22: Bathymetry Menu

These control dialog boxes are explained in subsections 0 through 2.3.4.3 below.

-]
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]
2.3.4.1 Basic Controls

The Basic Bathymetric Controls are shown in FIGURE 2-23 and provide the ability to turn Bathymetric
Processing on/off, set limits and gates, and choose a binning mode. These options are usually set via an
external interface but the defaults can also be used.

Basic Bathymetric Controls

[¥ Bathymetric Processing Done

Limits
Minimum Depth (M): -5.0 __} {* Distance Binning Bin Size (M): 0.35
Maximum Depth (M): 50.0 —_} " Angle Binning

Blanking Range (M): ,700 J
Maximum Swath (M): ’m J|
Gating
Port Limnit {M): ,ﬁ Angle (degrees): lm Reset |
Starboard  Limit {M): 7500 Angle (degrees): Im Reset

Limit Maximum Swath as a Function of Water Depth (X): 10.0 [ Maximum Swath Gate

Figure 2-23: Basic Bathymetric Controls

Each one of these options has been defined in detail within this section.

BATHYMETRIC PROCESSING

The Bathymetric Processing check box (boxed in red in Figure 2-24) is used to turn on or off the
Bathymetric Processor Module responsible for computing the seafloor soundings. This setting
should always be checked during acquisition, but can be turned off by unchecking the box (or
sending the external control). This command must be sent prior to pinging.

[v Bathymetric Processing

Limits

- , 5.0 _| |
Minimum Depth (M): L]

Maximum Depth (M): 25.0 __I

Elanking Range (M}: 10 J
Maximum Swath (M): 100.0 J

Figure 2-24: Bathymetric Processing and Limits
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-
LIMITS

The Limits section (FIGURE 2-24) sets the minimum and maximum processing depths, blanking
range, and maximum swath. The minimum and maximum depth, along with the maximum
swath, defines the acquisition area, whereas the blanking range is used to filter out excess noise
around the Sonar Head, or ignore a hull/keel echo.

All of these limits are set manually by typing into the field box or adjusting the slider bars next to
their corresponding field. These limits must be set prior to mission start and cannot be changed
mid mission.

GATING

The Gating section provides a way to filter out excess noise on the outer ends of the swath.
These are active during real time acquisition and have immediate effect. These gates are
controlled by specifying them numerically as shown in FIGURE 2-25.

Gating

Port Limit {M): 50,00 Angle (degrees): 100.00 Reset
Starboard Limit (M): 30,00 Angle (degrees): 100.00 Reset

Limit Maximum Swath as a Function of Water Depth (X): 2.0 [ Maximum Swath Gate
Figure 2-25: Gating
These gates must be set prior to mission start and cannot be changed mid mission.

BINNING

The basic controls also provide a way to adjust the bin mode. The possible options are Distance
Binning and Angle Binning.

The Distance Binning method is the default mode and breaks up the seafloor into equi-distant
boxes (or bins), so that the number of points is uniform across the entire swath. It is defined by
specifying the bin size in meters.

For this mode, the total number of bins is fixed to 800.

-]
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{* Distance Binning Bin Size (M): 0.30

" Angle Binning

Figure 2-26: Distance Binning Parameters

The Angle Binning method breaks up the sonar’s field of view into equi-angular sectors (or
beams/bins) and is primarily used to map vertical objects such as dock or sea walls, pilings, etc.
As before, the binning option is defined by specifying the bin size, but this time in degrees.

{ Distance Binning

{* Angle Binning Bin Size (Degrees): 0.30

Figure 2-27: Angle Binning Parameters

For this mode, the total field of view of the sonar is hard coded to 200°.

The bin size is based upon water depth, hence the deeper the water, the larger the bin size. The
system produces bin sizes equal to that of a multi-beam echo sounder (MBES) footprint of
approximately 0.5 x 1 degree (i.e., in 10m of water this equates to approximately 17 cm). The
default values are shown in FIGURE 2-26 and FIGURE 2-27 above.

Both of these settings can be set via the external interface or set prior to mission start.
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|
2.3.4.2 Advanced Bathymetric Controls

The Advanced Bathymetric Controls allows access to the built in filters for the system. Please
note this control window includes all of the basic controls, along with the added filter section at
the bottom. Since there is repetition here, only the Filters section is described below. For all
others, please refer to 0.

Advanced Bathymetric Cantrals

| ¥ Bathymetric Processing [ Use External Limits m

Limits
Minimum Depth (M): -10.0 Jl (" Distance Binning
Maximum Depth (M): .0 _Jl {* Angle Binning Bin Size (Degrees): 0.50
Blanking Range (M): 0.2 J
Maximum Swath (M): 200.0 J|
Gating

Port Limit (M): 100.000  Angle (degrees): 100.00 Reset
Starboard  Limit (M): 100.00 Angle (degrees): 100.00 Reset

Limit Maximum Swath as a Function of Water Depth (%): 8.0 ¥ Maximum Swath Gate

Filters

[v Automatic Echo Strength Thresholds [+ Water Column Filter

Automatic Echo Filter Sensitivity: 1.4 Jl

Echo Strength Filtker (1/10 %): 0 Jl

SNR Filter (dB): 12 _}
ity Fi : 75.0 [
Quality Filter (%): il

Figure 2-28: Advanced Bathymetric Controls

FILTERS

The Filters section (FIGURE 2-29) provides a way to alter several system filters. These include the
Echo Strength, Water Column, SNR, and Quality filters. These filters have been optimized for the
system and should not be changed unless absolutely necessary.

DISCOVER AUV 0018235_REV_A
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Filters

[v Automatic Echo Strength Thresholds [v wWater Column Filter

Automatic Echo Filter Sensitivity: 1.4 _}

Echo Strength Filter {110 °%%): 10 _}

SNR Filter (dB):

C 1

Quality Filker {%&): 75.0

L

Figure 2-29: Filter Settings

A description of each filter has been provided on the following page.

ECHO STRENGTH FILTER

The Echo Strength Filter is a fundamental attribute that is used primarily to exclude or trim weak
echo points from the bathymetric data (i.e. water column and very weak backscatter
amplitudes). The data points have an amplitude that can span 0 to 32,767. Typical sea floor
echoes are above 300 to 1800, depending on the bottom type.

The Echo Strength filter by default is set to automatic, whereby the system measures the
intensity of the echoes returned from the sea floor +/- 30 degrees from Nadir and compares it to
the intensity of the water column noise and weaker echoes surrounding the sea floor estimates.
If they differ significantly, then it flags these points as bad. The automatic Echo Strength filter
has a sensitivity slider to adjust how aggressive or how conservative the filter is. The default
value of 1.4 works well under most conditions.

In the case where the automatic setting fails (too many points at nadir and surrounding region
are trimmed), then the user can turn off the automatic setting (uncheck the box) and set the
parameter manually. The values manually inputted to the system are based on 1/10% of this
span, meaning that an echo strength of 3200 is realistically 320/32767 x 100% = 9.80, and so the
value inputted to the system is 10 as shown in FIGURE 2-30.
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Filters

[ Automatic Echo Strength Thresholds [+ Water Columnn Filter

Automatic Echo Filter Sensitivity: 1.4 Jl
Echo Strength Filter {110 %%): 10

SMR. Filter (dB): 15

Quality Filter (%%): 75.0

L

1

L

Figure 2-30: Manual Echo Strength Filter Setting

WATER COLUMN FILTER

The Water Column filter only has an on/off option and by default is active (checked box). This
filter uses the bottom tracker to find the depth to the seafloor and then subtracts an offset that
is pre-determined by depth to set the filtering range. This offset is larger in deeper water, than it
is for shallow.

This filter can potentially be an issue when surveying close to a steep bank, as it may filter out
part of a rapidly rising seafloor as shown in FIGURE 2-31.

Water Column
Filtering Range

Figure 2-31: Water Column Filtering Range

If this is the case, it is suggested to either turn off the filter by unchecking the box, or deviating
away from the bank until this effect is reduced.

-]
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SNR FILTER

The SNR (or Signal to Noise Ratio) filter is a valuable statistic used to trim bad data points near
the outer swath, where the angle noise is high due to multipath effects. SNR values greater than
20 dB are excellent in terms of angle estimation noise, and less than 5 dB is very poor. Useful
thresholds are between 10 — 20 dB, depending on the desire to have maximum swath (more
noise) or lower noise and less swath. Typically this filter is set between 12 and 15 dB.

QUALITY FILTER

In practice, measured interstave phases may either agree quite well (+/- 5° to 10°) or not at all
(up to +/- 90°). The quality filter metric is a measure of how good the interstave measurements
are and is defined as in the list below (i.e., setting the quality factor to 100% will exclude all data
points as this is not possible in real scenarios). For most cases any data with a quality factor less
than 50% should be discarded. By default, this setting is set to 75%.

e 80% = has a +/- 20° tolerance

e 70% = has a +/- 30° tolerance

e 60% = has a +/- 40° tolerance

e 50% = has a +/- 50° tolerance

e 25% =has a +/-90° tolerance

e 0% = allows all data points to pass through.

2.3.4.3 Engineering Controls

The Engineering Controls disable/enable Auto Detect Altitude, adjust the Multipath Suppression Levels
and the Maximum Across Track Average Size, and refine the Processing Parameters.
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Bathymetric Processing Engineering Paramete

Warning: Chanaging these parameters will have significant effects on the data. These parameters Done | |
should not be altered unless the user has a complete understanding of the conseguences.

Altitude Determination Processing Refinements
[ Auto Detect Altitude Bottom Track Data Source: Product -
Manual Alfitude: 0.000 TVG (dB / 100M): Default - el
This feature should only be disabled under extreme Max TVG (dB): &0

drocumstances. Such as when the bathymetric processor
consistently fails to determine the altitude, or the seafloor is
beyond the acoustic data.

Advanced Processing Refinements

Multipath Suppression Level: i -
Maximum Across Track Average Size (M): 0.10

Figure 2-32: Engineering Controls

NOTE: The parameters under the Engineering Controls must not be
changed unless it is directed by a member of the EdgeTech customer
support staff or expert user.

AUTO DETECT ALTITUDE

The Auto Detect Altitude function tells the Bathymetric Processor to use its algorithms to track
the bottom. By default, the Auto Detect Altitude is on and should not be turned off, unless the
bottom tracker fails repeatedly. If the Auto Detect Altitude box is unchecked, then the user can
input a manual value in which they think the bottom resides (see FIGURE 2-33).

Altitude Determination
[ Auto Detect Altitude

Manual Altitude: 0.000

This feature should only be disabled under extreme
drcumstances. Such as when the bathymetric processaor
consistently fails to determine the altitude, or the seafloor is
beyond the acoustic data.

Figure 2-33: Auto Detect Altitude Disabled

-]
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EXAMPLE

See FIGURE 2-34. This is a complex environment for the Bathymetric Processor whereby the user
is surveying next to a large coral reef. The port array sees the reef bank and the starboard array
looks out to an open ocean. The seafloor on the starboard side is also too deep for the sensor
and so no acoustic data is received (hence the similar resemblance to water column data).

In such a case, the Bathymetric Processor would consistently fail to determine the altitude and
the user would disable the Auto Detect Altitude. Then the user would determine the range to
the reef bank using the side scan waterfall and input this estimate into the Manual Altitude box
(FIGURE 2-35). For the example below, the user would input 32 m (FIGURE 2-35). The Bathymetric
Processor will then start looking for the bottom around 32m until it locks onto the reef’s edge.

The Bathymetric Processor would then use this override to plot the seafloor correctly. The user
would then continue to monitor the Bathymetric Processor to ensure it does not fail again. If
another failure occurs, the user would adjust the Manual Altitude as needed.

Figure 2-34: Example Extreme Circumstance - Surveying next to a reef bank

Altitude Determination
[ Auto Detect Altitude

Manual Altitude: 32.000

This feature should only be disabled under extreme
drcumstances. Such as when the bathymetric processor
consistently fails to determine the altitude, or the seafloor is
beyond the acoustic data.

Figure 2-35: Example Extreme Circumstance - Input Approximate Depth
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MULTIPATH SUPPRESSION LEVEL

The multipath suppression level is a parameter that is used to specify how the beam forming is
calculated. The data from the 10 half wavelength spaced elements can be combined prior to
phase estimation processing to combat the effects of multipath signal propagation.

Seafloor echoes arriving at the array from single or multiple bounces off the seafloor and the sea
surface are the primary cause of poor angle estimation and across track range limitations in a
shallow water deployed system.

In deep water deployments, as may be seen on ROV or AUV mounted systems; this effect is
much reduced, if not eliminated. This parameter can take values between 1 and 3 and
increasing this value combines more of the elements to combat the effects of multipath echoes.

e If this is set to 1, then no multipath suppression is applied and all 10 staves are used in
the angle estimations. In the absence of multipath errors, this will result in good data.

e |[f this is set to 2, then adjacent element pairs are combined to help reject weak
multipath echoes, resulting in 9 synthesized half wavelength spaced elements.

e [fthisis set to 3, then 3 adjacent elements are combined to help reject strong multipath
echoes, resulting in 8 synthesized half wavelength spaced elements.

In normal shallow water deployed systems, using a value of 3 gives the best result. This
parameter is adjusted in FIGURE 2-36. It is not recommended to change this parameter unless it
is directed by a member of the EdgeTech customer support staff or expert user.

Advanced Processing Refinements

Multipath Suppression Level: 3 -

Maximum Across Track Average Size (M): 0.10

Figure 2-36: Advanced Processing Refinements

MAXIMUM ACROSS TRACK AVERAGE SIZE

In estimating the angles across track, multiple adjacent time samples may be combined to
improve the signal to noise ratio prior to phase estimation. This is also a form of spatial
averaging, which can be applied to the data prior to the angle estimation processing. This
parameter determines the maximum across track region size that is used in forming these
averages, and is specified in meters (FIGURE 2-36).

For output data with very high across track resolution, this value should be kept small, for
example 0.05 to 0.5m (5 to 50 cm). For less resolution and more averaging, region sizes up to 1-
meter can be used to produce reasonable effects in some cases (deep water).

-]
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PROCESSING REFINEMENTS

These parameters are explained in detail in order of appearance:

Processing Refinements

Bottom Track Data Source: Product -
TVG (dB / 100M): Default 50
Max TVG (dB): &0

Figure 2-37: Processing Refinements - Advanced Controls

The default setting for the Bottom Track Data Source is Product. This means the Bathymetric
Processor takes the product of the information coming from both arrays to estimate the
seafloor depth. This setting seems to work well in most scenarios, especially for heavy boat
traffic areas where boat wake is prominent, but two other parameters have been added for
those special cases a user may face. These three other settings are Port and Starboard.

The Port and Starboard settings state that the Bathymetric Processor should use the port or
starboard side only to compute the seafloor depth. A case where Port or Starboard may be used
is if one of the arrays should fail during a survey (highly unlikely), or the seafloor is beyond the
limits of the sonar (as discussed in FIGURE 2-34). This way the user will still be able to carry out a
survey, even though one side of the system does not work, or does not see the seafloor.

TIME VARYING GAIN (TVG)

The TVG option allows the user to apply Time Varying Gain in dB per 100m to the bathymetry
solutions. EdgeTech has incorporated this feature to increase the bathymetric range in soft
bottom conditions. This parameter can have one of two options: Default and Manual.

The Default option adjusts the TVG according to the operating frequency and requires no input
from the user. It is 20 dB for a 230 kHz bathymetry system and 50 dB for a 540 kHz system.

The Manual option allows the user to input a manual TVG value. This number is specified in the
box to the right of the drop down menu. When this option is selected, the user can also specify a
maximum TVG value in the Max TVG (dB) field (see FIGURE 2-38).

TVG (dB / 100M): Default = S0
Max TVG {dB): &0

Figure 2-38: Inputting a Manual TVG
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NOTE: If TVG mode is activated, then the Echo Strength Filter in the
Advanced Bathymetry Controls can be increased (if auto is not applied)
to reduce noise at the extremities of the bathymetry solutions.

2.3.5 Help Menu

The Help menu shows the information pertaining to the particular software version and customer
support information.

File Configuration Contrel Bathymetry | Help

| ‘ About Discover.. l
Sidescan Cortrol | Sub-Bottom Cortrol | Disk |

| [~ SonarCn Range (M): ﬂﬂ

Figure 2-39: Help Menu

About Discover

Ok

é Copyright [C) 2002 - 2016 EdgeT ech
Digcover Bathgretnic Wersion 36.0.1.104
24-Hour Emergency Technical Support Line: [508) 942-8043

Telephone: [B03] 2970057

E-nail: service@edgetech. com

Figure 2-40: About Discover Dialog Box
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3.0 BATHYMETRIC PROCESSOR

DISCOVER AUV also has a built in module that is responsible for computing seafloor solutions called the
Bathymetric Processor. This module displays the number of processed pings, the last altitude found, the
sound velocity, and the number of angle sets used in the seafloor calculations (2.1.1).

- Bathymetric Proces... [iemln—mfi _J

File Wiew Control

Processed Pings: 25
Partial Pings: ]
Detected Altitudes: 25
Last Altitude (M): 5,763
Sound Velodty (M/S): 1534.75
Port Angle Sets: 25
Stbd Angle Sets: 25

Figure 3-1: Bathymetric Processor Dialog Box

NOTE 1: This module only applies to bathymetric systems, and typically
remains minimized unless troubleshooting.

o“.n

NOTE 2: The Bathymetric Processor will restart if you press the “x” up at
the top right corner. In doing so, the Bathymetric Processor will delete
all current settings and revert back to its factory default configuration.

Please refrain from pressing the “x” on the Bathymetric Processor
window.
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4.0 AUVCONFIG.INI FILE

The AUVConfig.ini file is a simple configuration file that programs certain mission parameters, such as
range, ping state, and recording. Typically this file is not used, unless no other method of control exists
(i.e., external interface, AUV controller, etc.).

This configuration file only allows certain parameters to be programmed prior to deployment. A more
complete list of commands, presented in the Interface Control Document (Part Number 0017670), can
be used via the external interface.

To use the file, navigate to the DISCOVER AUV root directory, or C:\EdgeTech\Discover AUV, and open
the AUVConfig.ini. The file is displayed in FIGURE 4-1 below.

Bl File Edit Format View Help

[Main]
RecordwhenrPinging=0

[SUB-BOTTOM]
transmiton=0
Range=75

[SIDESCAN_LOW]
Transmiton=0
Range=150

[SIDESCAN_HIGH]
Transmiton=0
Range=65

Figure 4-1: AUVConfig.ini File

Here the mission planner can program to record while pinging, set the ping state (on/off) and specify a
range for each sonar subsystem. On is equal to a 1, and off is 0. The range is specified in meters. Once
the desired parameters are set, save the file and launch DISCOVER AUV. As soon as DISCOVER AUV
makes a connection to the SONAR software it begins the mission as programmed by this file.

NOTE 1: If the system is a bathymetry system the basic controls should
be checked to ensure the mission parameters are correct, prior to
running the AUVConfig.ini file.

NOTE 2: This configuration file cannot be changed in the middle of a
mission.
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5.0 FILETYPES

This section describes the two different output files DISCOVER AUV can produce. These file types include
a diagnostic (unprocessed stave) and a sonar (binned) file.

NOTE: All file types include all of the supporting information necessary
to correct the bathymetry (time, position, heading, attitude, sound
velocity, and if available, GPS status and geoid height).

5.1 Diagnostic Data File

A diagnostic data file contains all of the unprocessed stave, or individual receiver, data that is used to
compute the solutions of the seafloor. This file type does not contain bathymetry and is designated by
the keyword “_Stave.” This keyword is appended to the end of every diagnostic file. An example file
name used to designate a stave file is 20130829150420_Stave.jsf.

NOTE 1: For legacy systems, a diagnostic file may be designate by the
word “Stave” without the underscore.

NOTE 2: Also, sometimes in an AUV case the files downloaded from the
vehicle are all stave files and must be post-processed with DISCOVER
BATHYMETRIC before any other work can begin. These stave files can be
identified if the filename doesn’t contain the word “Stave” or “Binned”.

5.2 Sonar Data File

A sonar data file contains bathymetry (range and angle data) in which the multiphase echo sounder
(MPES) data has been binned based on a user defined number of beams (or bins) and total swath. This
format closely resembles the output format of a traditional dual headed multibeam.

A sonar data file can be identified by the keyword “ Binned” and is the standard output format of
DISCOVER AUV. This keyword is appended to the end of every sonar data file. An example file name
used to designate a sonar data file is 20130829150420_Binned.jsf.
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