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Model 837/A/B User's Guide 1.0 Introduction

1.0 Introduction

The Model 837 DeltaT is an advanced high-speed, high-resolution multibeam sonar system that has been designed to provide
simple, reliable, and accurate representation of underwater images.

The system consists of an underwater sonar head connected by Ethernet directly to a PC type computer and 24 Volt power supply.
In the typical installation the power supply and PC are supplied by the customer. The cable which comes with the unit has a wet
mate-able connector for the sonar side, and a standard RJ45 connector for the Ethernet. The cable is currently made up with bare
wires for power, red goes to positive, black to negative. The sonar head draws approximately 0.2 A at 24 Volts, and we
recommend a 1.0 Amp power supply. While there are various designs and configurations available to suit any requirement, there
are two main variations of the DeltaT- Profilers, and Imagers.

This document covers both types of DeltaT’s. Information that is common to both types of sonar’s are covered with chapters
dedicated to profilers and imagers respectively.

The profiling sonar has a narrow vertical beam, which is oriented fore-aft, and a wide horizontal beam port-starboard. They are
generally used for surveying.

The imaging sonar has a wider vertical beam than the profiler but has the same wide horizontal beam. They are generally used for
navigation.

2.0 Getting Started:

The DeltaT was designed to be user friendly and simple to set up in the field. It is generally recommended however to perform a
preliminary setup before heading out into the field. Refer to sections 2.1.1 through 2.1.3.2 for details on installation of the DeltaT
system.

2.1 Step-By-Step Start Up Guide

Physically mount the sonar referring to section 2.1.1 on page 2 for details.

Ensure the power supply is providing +24Vdc.

Turn the power supply off.

Connect the Red wire from the cable to the +ve connection on the power supply.

Connect the Black wire from the cable to the -ve connection on the power supply.

Connect the RJ45 (looks like a large telephone connector) to the PC’s network card.

Plug the underwater connector to the sonar.

Turn on the power supply.

. Referring to Appendix A — Ethernet Setup Guide, configure the network cards IP address.
0. Launch the DeltaT.exe program

e S A Al ol e

o If file playback is desired, use the menu command “File->DataFrom->File” .
e Ifreal-time operation is desired, use the menu command “File->DataFrom->Head” .
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Model 837/A/B User's Guide 2.0 Getting Started:

2.1.1 Hardware Installation

2.1.1.1 Profiling Sonars

For producing sensible profiles of the seabed, the sonar head should be mounted with the transducers down (the transducers are in
the Gray plastic). If the transducer position setting is incorrect, port-side data will be displayed on the starboard and vice-versa.
The ‘up/down’ setting in software can be switched if the sonar must be mounted the opposite way.

FWD

Figure 1: Orientation of the 837 sonar head for profiling applications.

Figure 1 ,above, shows the 837 profiling sonar with the connector pointing to the left or port side. Use the Xdcr Position = Down
setting in the menu.

Figure 2: Orientation of the 8374 sonar head for profiling applications.

Figure 2, above, shows the 837A profiling sonar with the connector on the right side. Use the Xdcr Position= Up setting in the
menu.

Document Number: 430-021-01 Page 2 of 62



Model 837/A/B User's Guide 2.0 Getting Started:

FWD

120°

Figure 3: Orientation of the 837B sonar head for profiling applications.

Figure 3, above, shows the 837B profiling sonar with the connector on the Aft side. Use the Xdcr Position= Down setting in the
menu.
2.1.1.2 Imaging Sonars

For producing sensible images, the sonar head should be mounted with the transducers forward (the transducers are in the Gray
plastic). Refer to Figure 4 for the Xdcr Position setting for your installation. If the Xdcr Position setting is incorrect, the image
will be “flipped” left to right. The “‘up/down’ setting in software can be switched if the sonar must be mounted the opposite way.

20°

120°

Figure 4: Orientation of the 837 sonar head for imaging applications.

Figure 4, above, shows the 837 imaging sonar with the connector pointing up. Use the Xdcr Position = Down setting in the
menu.
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Model 837/A/B User's Guide 2.0 Getting Started:

2.1.2 Electrical Connection

The DeltaT system consists of an underwater sonar head connected by Ethernet directly to a PC type computer and a 24V, power
supply. In the typical installation the power supply and PC are supplied by the customer. The cable which comes with the unit has
a wet mate-able connector for the sonar side, and a standard RJ45 connector for the Ethernet. The cable is currently made up with
bare wires for power, red goes to positive, black to negative. The sonar head uses approximately 0.2 A at 24 Volts, and a 1.0A
power supply is recommend. To operate the sonar head, connect the RJ45 Ethernet connector from the sonar head cable into the
LAN (Local Area Network) card on your PC

2.1.3 Software Setup

Refer to the Step-By-Step Start Up Guide on page 1, supplied with this manual, for a concise description of the initial
connection and installation procedures of the DeltaT.

The requirements for the user supplied PC are: Windows XP®, Windows Vista®, or Windows 7°, an available Ethernet port, and at
least 2 GHz Pentium IV processor. Standard software screen resolution is 1024x768. The sonar head needs to run with a static IP
(Internet Protocol) address for both head and PC. The IP Address of the PC must be set to 192.168.0.X where X is any number
between 3 and 254. Also set the Subnet mask to 255.255.255.0. In Windows XP, these settings can be found in the ‘Network
Connections’ item in the ‘Control Panel’. Click on properties of the LAN adaptor, and properties of the TCP/IP. There is also a
settings box for default gateway, but it can be left blank. The IP Address of the sonar head is fixed at 192.168.0.2 (optional IP
Address’s can be specified at time of order)

DeltaT.exe is a Windows program that controls, processes, displays and records data from the DeltaT Sonar. The program uses a
high speed Ethernet connection (10Mbps) to communicate with the Model 837 sonar unit.

The installation of the software on the PC is straightforward. The executable is called DeltaT.exe. It can be installed in it’s own
directory, and run by double clicking, or you can create a shortcut from the desktop for it. We do not recommend using the “New
Program Wizard” or any other installation program. The program may start up either in playback mode or in real-time mode. If it
is in real-time mode and the sonar head is not connected there may be a delay before the prompt comes back. The menu item for
selecting between real-time and file playback is called ‘Data From...’, it is located under the ‘File’ pull-down menu, which is the
leftmost upper pull-down menu item, as shown in the screen capture in Figure 5.

Note: There are several things that can cause lost or failed connection. One is that the user turned the sonar power off.
The other is that the Ethernet connection is not configured correctly.
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16-DEC-2004 14:19:27

Figure 5: Screen capture from DeltaT program (file playback).

The bottom of the screen contains four rotary dial controls and a hand icon which acts as a Hold (or freeze frame) button. The
Range knob controls the current acoustic operating range during real time operation. The Gain knob adjusts the amount of
hardware amplification used in the receiver circuitry of the DeltaT sonar head. Adjust the Gain so that there is a minimum amount
of Red displayed in the sonar data window. During file playback the Range and Gain knobs are not active, they simply reflect the
setting that was used during the recording of the real time data acquisition. The Display knob is used to adjust the brightness of
the sonar image (after the Gain has been adjusted or during file playback). The Persistence knob adds a decay feature to the sonar
image (similar to a radar display). This feature is used for generating a trail behind moving targets. The more persistence used, the
longer the trail generated. As long as you are recording the data, you can play back with different display gains and persistence
values.

2.1.3.1 Basic Software Operation

There are ten menus at the top of the screen (see Figure 5). The File menu has the Data From... sub-menu to control whether the
software is in real-time, or playback. Record Start is for starting data recording (onto the PC’s hard drive) and supplies a dialogue
box for file name and location. Playback supplies a dialogue box for selecting a file for playback. (data files are automatically
given the extension *.837”). Copy Start is for copying sections of files into a file with a different name, for subdividing long data-
files, Save Screen is a screen capture command which creates a .BMP bitmap image of the current screen for inclusion into
documents etc.

The “Color Table” pull-down menu is for changing display colours Single target detection is often best using the ‘NORM HI’
colour table, while images of the bottom with shadows are usually best viewed in ‘GREY’ or ‘BROWN-YELLOW’. These
colours are for display only, the data can be played back with any colour scheme if desired.

The Setup menu contains the Xdcr Position setting (Up or Down), Measurement Units (Meters, Feet or Yards), enable/disable for
Automatic file name generation when recording and a Sound Velocity user entry box.

Under Options, there are ‘Grid’ (On or Off), Sector Size (30, 60, 90 or 120 Degrees), Beamwidth (Wide: 3deg, Normal: 1.5 deg,

Narrow: 0.75 deg and Narrow Mixed: 0.75 deg), Beams (120, 240 or 480 display beams), and Averaging (3 to 25 shots). While
viewing the data in Sector Mode, ‘Remove Background’ can be used to display only the ‘moving’ targets of a static image. Press
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the ‘Build Reference’ button to begin generating a background reference image, then press ‘Store Reference’. The background
reference image will now be removed from the current image to produce an image with only ‘new’ or moving targets, you can
then add Persistence to display a trail behind the moving targets. Other Option menu items include Gain Equalization to normalize
the gain across the image, a GPS Lat/Lng Track Plotter window, Signal Level and Diagnostics displays.

To maximize the shot rate when recording to a .837 file, set the number of displayed beams to 120. This will not affect your
angular resolution as the number of beams are used only for display purposes. The shot rate (or PRF) can be monitored via the
Diagnostics page. This number is displayed in milliseconds (the lower this number is, the faster your update rate will be). When
playing back the data file, you can select any number of beams.

‘Com Ports’ is applicable if a GPS is to be connected to the computer as well. GPS positions can be recorded into the data file
and viewed in the Track Plotter window in real time (or playback). This information can be used for later mosaicing.

The ‘Mode’ pull down menu controls the different display modes. Again this does NOT affect the stored data so the data can be
stored in SECTOR mode and played back in PERSPECTIVE mode if desired. BEAMTEST MODE simply shows the data from
the individual channels without processing them into an image. The sonar will operate more quickly in this mode, but you can’t
really see what it is looking at.

Enable Profile mode to profile a cross section of the seabed. Profile Point Setup is used for enabling the digitized profile point
detection. You can set a Minimum Depth and Maximum Depth window for detection. Enabling the ‘Low Mix’ display type
decreases the data level so it is easier to see the profile points. The profile points are output via Ethernet to a connected PC
running Imagenex 3Dview.exe using the IP Address stored in “IPAddress_Outputl” of the DeltaT.INI file, the points can also be
saved to a separate profile point data file (.83P) via the “Record To .83P... " button in the “Data Output” menu. This operation can
be performed in real time or during file playback.

While viewing the data in Profile Mode, ‘Profile Waterfall’ can be used to display consecutive cross-sections of the sea floor in a
depth vs. colour window. To change the depth to colour ratio, position the cursor over the small profile image at the left side of the
display and left-click to change the start depth then right-click to change the span.

The ‘Video’ pull down menu is used for displaying a video window from an optional video capture device such as a video camera
plugged into a USB video converter (i.e. Adaptec AVC-1100 USB). Sub-menus include ‘Open Video Window’, Change Video
Format’, ‘Record Enable’, and ‘Video Recording Rate’

The final pull-down displays information about the DeltaT software such as contact information and version number. Please
provide the version number and date for any support assistance.

2.1.3.2 File playback

To open a “.837” data file to playback, use the menu command “File->Data From...->File”. The playback speed and playback
file position may be altered by using the slider bars in the toolbar. See page 18 for details on the File Playback Bars.

Once you open a sonar data file to playback, the operation of real-time sonar data acquisition will stop. You can open only one
data file to play back at a time. But you can open another data file to playback during file playback by following the above
procedure.

You can once again change the operation back to real time data interrogation by using the menu command ““File->Data From...-
>Head”. The system will then close the opened data file and begin to acquire data from the sonar head..

Note: Care must be taken to adjust the range, gain, and speed during real time operation as these settings are not able to
be adjusted during file playback. The exception to this is the 2.5m range. This range is actually a 5Sm range in the sonar
head and displayed as a 2.5m range in the DeltaT software.
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3.0 Detailed Description of Menus

The DeltaT program provides several convenient ways (menu commands, dialogue boxes, and toolbar commands) to control the
sonar unit’s operations, operating parameters and data display windows.

3.1 File menu commands

The File menu offers the following commands:

File Color Table Setup Options Switches
Data From... L4
Playback File. ..

Fast Playback

v Lse Realtime Playback Speed
Copy Start...

Convert .337 Sonar File(s) To .83P Format...
Convert .337 Sonar File(s) To .838 Format. ..
Convert ,837 Sidescan To XTF Format. ..

Save Scoreen...
Exit
Figure 6: The File Menu

Table 1: The File Menu Items

Data From... Use this command to switch between real time or file playback mode. If “Head” is selected, the
DeltaT program will start to interrogate the sonar head to acquire data in real time. If “File” is
selected, the DeltaT program will open the standard Windows “Open File” dialogue box where
the user can select a previously recorded DeltaT sonar data file (with the file extension .837) to
play back.

Record Start... Use this command to save real-time sonar data to a .837 file. If the “Automatic Filenames
(-837)” option is set (in the “Setup” menu), DeltaT will automatically generate the file name
based on the active selection under the “Automatic Filename Type” (in the “Setup” menu).
For more information on automatic file names, please refer to page 9.

DeltaT will continue interrogating the sonar unit for data and at the same time recording the
data to your named file. While recording data, the menu item will change to “Record Stop”.
Select this to stop recording the file.

Playback File... Use this command to open a previously recorded DeltaT sonar data file (with the file extension .
837) to play back. The DeltaT program displays the “File Open” dialogue box so you can
choose which file you want to open.

Fast Playback Use this command to quickly scan through a file. It advances the file progress in steps to allow
a quick overview of the file to determine if further inspection is required.

Use Realtime Playback | Use this command to playback a file at the same rate as it was recorded in real time. It adjusts
Speed the playback speed to simulate Ethernet communication and acoustic times.
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Copy Start...

Use this command to copy a section of a file during file playback to a new file. This is useful
when viewing large files and only a section is needed. While copying data, the menu item will
change to “Copy Stop”. Select this to stop copying the file.

Convert .837 Sonar
File(s) to .83P
Format...

Use this command to convert single or multiple files to the .83P file format, which contains
profile points. Before using this command, the profile point detection scheme must be setup.
Please refer to page 28 for further details.

Convert .837 Sonar
File(s) to .83B
Format...

Use this command to convert single or multiple files to the .83B file format which contains
processed beam information. Before using this command, the processing schemes must be
setup.

Convert .837 Sidescan
to XTF Format...

Use this command to convert the sidescan window data to a .XTF file format. Please refer to
page 25 for further details.

Save Screen...

Use this command to capture a .BMP bitmap image of the current screen for inclusion into
documents etc.

Exit

Use this command to terminate your DeltaT program. The system will save your display layout,
and sonar settings to a text file called DeltaT.ini. The next time the program is started, the
system will load these settings from this file.

3.2 Color Table Menu Commands

The Color Table menu is used to change the sonar data colour palettes for the sonar images. DeltaT uses colours (called a colour

table) to represent echo data strength (amplitude). For example, the Normal High intensity colour table maps the echo data
amplitude to 127 colours ranging from Black (low strength level) though blue, green, orange yellow white and red (highest

strength level).

The Color Table menu offers the following commands:

Color Table  Setup

v Norm Hi
Morm Lo
Green
Grey
Rev Grey
Brown,Yellow
Green,Blue
Green,Yellow
Blue

Figure 7: The Color Table Menu

Table 2: The Color Table Menu Items

Normal High Standard colour table used for mapping the echo data amplitude to 127 colours ranging from
Black (low level), through Blue, Green, Orange, Yellow, White and Red (highest level).

Normal Low Same colours as Norm Hi, but uses a lower colour intensity.

Green 127 shades of green.

Grey 127 shades of Gray (White on Black).

Reverse Grey 127 shades of Gray (Black on White).

Brown/Yellow 127 mixed shades of brown and yellow.

Green/Blue 127 mixed shades of green and blue.

Green/Yellow 127 mixed shades of green and yellow.

Blue 127 shades of blue.
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3.3 Setup menu commands

The Setup menu offers the following commands:

Setup Oplions Com Ports  Swit

IP Address...
Xder Position r IP Address
Units k

Sonar IP Address: | 192168.0.2
Automatic Filenames (.537)
Automatic Flename Type  # Cutput IP Address: | 192168.0.4

Set Maximum Filesize. ..

Sound Velodity... 1] | Default | Caticel |

Cwerlap Sonar 10

Figure 8: The Setup Menu

Table 3: The Setup Menu Items

IP Address ... Use this command to alter the destination IP addresses for communication to the sonar and the
post processing software machine. This command does not alter the IP address of the sonar
head. It simply lets the DeltaT software know what the IP address of the sonar is.

Xdcr Position Use this command to set the display orientation of the DeltaT program to match the physical
orientation of the sonar head. If the “Xdcr Position” setting is incorrect, port-side data will be
displayed on the starboard and vice-versa. The ‘up/down’ setting in software can be switched if
the sonar must be mounted the opposite way. Refer to the section on Hardware Installation on
page 2 for details.

Units Use this command to change the display units to either Meters, Feet, or Yards.
Automatic Filenames Use this command to enable the option to save real-time sonar data to a .837 file using
(.837) automatically generated file names. If this option is disabled, the standard Windows dialogue

box will prompt the user for input when recording a file.

Automatic Filename If automatic file name generation is enabled, the file will be named according to the scheme
Type selected here. The file names will be based on the system date and time as
DDMMMYYYY-hhmmss.837
or
DDMMMYYYY-nnnn.837

where ‘n’ will be incremented by one with each file created on the same date.

Set Maximum Filesize... | Use this command to set the maximum file size for recording data. When the file size is
exceeded, a new file is generated with a '-001', '-002', etc. appended. The file size limitations are
from 100MB — 1000MB.

Sound Velocity ... This item will need to be altered if the known speed of sound is different than 1500m/s.

Overlap Sonar 1/0 If set, the computer will alter its' communication mode with the sonar to increase throughput by
performing processing and plotting during the sonar acoustic time.
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3.4 Options Menu Commands

The Options menu offers the following commands:

Table 4: The Options Menu Items

Options  ComPorts  Mode  Profile Setup
w Grid
Sector Size 4
Beamwidth *
Beams 4
Averaging »

w (Gain Equalization

Display Track Plotter

Clear Track Plotter

Display Swath Coverage

Load Swath Coverage From LOG File

Sidescan Window
Echo Sounder Window
Intensity Windaow

Signal Level

Diagnostics

Figure 9: Options Menu

Grid

Use this command to either view or hide the grid overlay on the sonar image.

Sector Size

Use this command to set the display sector size to either 30°, 60°, 90°, or 120°. This function
simply changes the processing and the display. The full data set is still recorded to the file. It is
useful when only a small sector is visually required, such as when narrowing in on a location.
By moving to a smaller sector, the required processing is reduced which results in a higher
frame rate. This function is very important for post processing operation and is discussed in
greater detail in section 10.5 on page 37.

Beamwidth

Use this command to change the processing mode to “Wide” “Normal”, “Narrow”, and
“Narrow Mixed”. This function is very important for post processing operation and is discussed
in greater detail in section 10.5 on page 37.

Beams

Use this command to alter the number of beams used in the processing. This function simply
changes the amount of processing required. The full data set is still recorded to the file. The
higher the number of beams, the greater the angular resolution of the display and the greater the
amount of processing required which will reduce the frame rate. This function is very important
for post processing operation and is discussed in greater detail in section 10.5 on page 37.

Averaging

Use this command to apply various amounts of averaging to the displayed image. Adjust this
amount to “smooth” the image display. For example, an average of ‘3’ will plot the average of
the last 3 pings.

Remove Background

This item is a speciality option active only if the sonar is in sector mode.
It will enable the option to remove stationary targets and plot only targets that move from shot
to shot. Please refer to page 39 for details.
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Gain Equalization

This option is generally used only for profiling applications. Enabling it will normalize the gain
across the image. This function simply changes the processing and the display. The full data set
is still recorded to the file.

Display Track Plotter

Use this command to open another window, which displays the sonar (or the ship) track plotted
according to the GPS provided latitude and longitude information. Left clicking in the track
plotter window will zoom in the scale, while right clicking will zoom out the scale.

Clear Track Plotter

Use this command to erase the tracks in the track plotter window.

Display Swath Use this command to indicate the sonar coverage in green in the track plotter window.
Coverage

Load Swath Coverage Whenever a file is recorded with GPS data, a swath coverage log file is generated. When this
from LOG File file is loaded, the previous swath coverage information is displayed in grey in the track plotter

window.

Sidescan Window

Use this command to open another window, which displays a Sidescan representation of the
multibeam data. Please refer to page 25 for details.

Echo Sounder Window

Use this command to open another window, which displays an Echo Sounder window using the
multibeam data. Please refer to page 24 for details.

Intensity Window

Use this command to open another window, which displays the intensity of the current profile.

Signal Level This option enables the Signal Level window which will appear in the lower left corner of the
screen. This window displays the raw data set from the sonar head with no processing.
Diagnostics Display the Sonar diagnostics. See section 5.3 on page 20 for details about sonar diagnostic

items.
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The Com Port menu is only active in real time and is disabled during file playback. Selecting it will show the ComPort Setup
dialogue box as shown below in Figure 10. Set the options to match the capabilities of the attached GPS unit. Please refer to

section 6 on page 22 for GPS details.

This dialogue box is also used to set up a com port for sound velocity input from an external sound velocity sensor. If no external
sound velocity sensor is present, the sound velocity may be entered manually from the “Sefup” menu. The default sound velocity

is 1500m/s. Refer to page 9 for details on the “Sefup” menu.

ComPort Setup
GPS [nput
HMEA Pozitian
ComPort: | COM1 - ~ BLL
Bitz per zecond: | 4300 - f+ GGA
" RMC
D ata bitz: |8 -
Parity: | Mone -
Stop bitz: |1 -
S ound Yelocity [nput
_ Device Type
ComPort: | N2A :|T " Digibar Pra
Bitz per second; | MAA - ¢ SBE
Drata bitz: | WA -
Parity: | MAA -
Stop bitz: | M/ -
Ok | Defaults | Cancel

Figure 10: ComPort Setup Dialogue Box

Document Number: 430-021-01

Page 12 of 62



Model 837/A/B User's Guide 3.0 Detailed Description of Menus

3.6 Mode Menu Commands

The Mode menu offers the following commands:

Mode  Profie Setu

w Sector
Linear
Perspective
Profile
Beam Test

Figure 11: The Mode Menu

Table 5: The Mode Menu Items

Sector Used only for imaging sonars, this command displays the sonar image in a forward
looking plan position indicator (PPI) type display. The sonar location at the bottom
of the screen.

Linear Used for sonar diagnostic purposes only.

Perspective Used only for imaging sonars, this command displays the sonar image in a pseudo
three dimensional sector mode. This mode gives the illusion of target distance as
targets farther away will appear smaller. Please refer page 39 for details pertaining
to imaging.

Profile Used only for profiling sonars, this command assumes the sonar is looking down
towards the seafloor. The sonar location at the top of the screen. Please refer to
section 10 on page 28 for details pertaining to profiling.

Beam Test Used for sonar diagnostic purposes only. No image processing is performed.
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3.7 Profile Setup Menu Commands

The Profile setup menu offers the following commands:

Profile Setup Data Output v

Profile Point Setup

Profile Waterfall Display
Profile Tilt Angle...

Display Altitude

Grid Type r

Figure 12: The Profile Setup Menu

Other than Profile Point Setup and Grid Type, all menu commands are deactivated in sector mode.

Table 6: The Profile Setup Menu Items

Profile Point Setup This command displays the Profile Point Setup Dialogue box which contains options
for profile point detection. Please refer section 10.2 on page 28 for details.

Profile Waterfall Display Used only for profiling sonars. This option will display a history of profile data in a
scrolling plan view.

Profile Tilt Angle Used only for profiling sonars. This command displays the sonar tilt angle dialogue
box. It is used when the sonar is physically mounted in an orientation other than
straight down. Please refer to section 10 on page 28 for details pertaining to
profiling.

Display Altitude Used only for profiling sonars. This command displays the Sonar Altitude window.
If profile point detection is disabled in the Profile Point Setup dialogue box, the
altitude will display ‘n/a’. Otherwise the altitude will display distance from the sonar
head to the bottom in the units selected.

F 1 F 3

el it

Grid Type Displays either a rectangular grid with horizontal and vertical measurements
enabled, or a circular grid with range and bearing measurements enabled.
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3.8 Data Output Menu Commands

The Data Output menu displays the Data Output dialogue box as shown below in Figure 13.

Data Output Setup

QOutput Tope
" Mone
{+ 83P [Foint Output]  Record To .83P File... |

[ Include Intenzities

(" 83B [Beam Dutput)  Record To .83 File... |

Ok, | Cancel |

Figure 13: The Data Output Setup Dialogue Box

The data being output is sent to the IP address specified in the IP Address dialogue box in the “Output IP Address” section please
refer to section 10.

Table 7: The Data Output Menu Items

None Disables all data output functions

83P (Point Output) Profile points generated will be sent to the IP address. Please refer to section 10 on
page 28 for details on profiling.

Record To .83F File... | Profile points generated will be recorded to a .83P file. Please refer to section 10 on
page 28 for details on profiling.

Include Intensities Includes Intensities with the profile data. Please refer to section 10 on page 28 for
details on profiling.

83B (Beam Output) Generated beams will be sent to the IP address.

Fecord To .83E File... | Generated beams will be recorded to a .83B file.
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3.9 Video Menu Commands

This Menu is only active if a video capture device is installed before running the DeltaT software.
The “Video’ pull down menu is used for displaying a video window from an optional video capture device such as a video camera
plugged into a USB video converter (i.e. Adaptec AVC-1100 USB).

Video About
COpen Video Window

Figure 14: The Video Menu

Table 8: The Video Menu Items

Open Video Window Opens a live video window

Change Video Format Changes the video format

Record Video Enable If this option is set, video information is recorded at the same time DeltaT data is
recorded.

Video Recording Rate... Sets the update rate at which video is captured.

3.10 About Menu Commands

The About menu displays the information window as shown below in Figure 15. It displays information about the DeltaT
software such as contact information and version number. Please provide the version number and date for any support assistance.

About DeltaT

-,

ﬂMAGENEX.

s e s e e s )

DeltaT Multibearn Sonar For windows <P
Yerzion 1.04.21 (0211 - UDP Contral -

Copyright € 2004-2011

IMAGEMEX TECHMOLOGY CORF.
2031875 Broadway Strest
Fort Coquitlam, B.C., Canada v3C 41

Tel: [504) 344-8248, Fax: [604] 344-3243

ak

Figure 15: The About Window
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4.0 Controls and File Playback Dialogue
4.1 Main Controls

The bottom of the screen contains four rotary dial controls and a hand icon which acts as a Hold (or freeze frame) button. These
tools provide quick mouse access to the most commonly adjusted settings used in the DeltaT program.

During file playback the Range and Gain knobs are not active, they simply reflect the setting that was used during the recording

] ]
M

of the real time data acquisition.

Fange Gain

Figure 16: The Main Controls

Table 9 : The Main Control Items

Range The Range knob controls the current acoustic operating range during real time
operation.
Gain The Gain knob adjusts the amount of hardware amplification used in the receiver

circuitry of the DeltaT sonar head. Adjust the Gain so that there is a minimum
amount of Red displayed in the sonar image.

Display The Display knob is used to adjust the brightness of the sonar image (after the Gain
has been adjusted).
Persistence The Persistence knob adds a decay feature to the sonar image (similar to a radar

display). This feature is used for generating a trail behind moving targets. The more
persistence used, the longer the trail generated. As long as you are recording the
data, you can play back with different display gains, persistence and colours

Hold Hold icon places all communication and displays on hold.
[
Normal Held
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4.2 File Playback Progress and Speed

These slider bars are not available during real time operation. When a file is opened a file playback progress bar and playback
speed bar window will appear. Use these items to adjust the rate of file playback and location within the file to view.

r. |
@A Playback 25

Figure 17: The File Playback Progress and Speed Bars

Table 10: File Playback Items

File Progress A slider bar with a pointer showing file playback position. Clicking on a new position will
cause the file playback to start at that position. The slider range represents the file size.

Play Back Speed A slider bar with a pointer showing file playback speed setting. Clicking to the right will speed
up file playback.
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5.0 Dialogue Boxes

5.1 File Open Dialogue Box

The following options allow you to specify which file to open:

Table 11: The File Open Dialogue Items

File Name Type or select the file name you want to open. This box lists files with the extension you select
in the “List Files of Type” box.

List Files of Type Select the type of file you want to open: The supported file extensions are “.837” if opening a
sonar data file. The “.837” file extension is the standard DeltaT recorded file format.

Directories Select the directory in which DeltaT control software stores the file that you want to open.

5.2 File Save As Dialogue Box

The following options allow you to specify the name and location of the file you're about to save sonar data into:

Table 12: The File Save As Dialogue Items

File Name Type a new file name or select an existing file name to save sonar data into that named file.

List Files of Type Select the type of file you want to save: The supported file extension is “.837
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5.3 Diagnostics Window

The Diagnostics window is used to display important system variables. This window is very useful when trouble shooting the
system in real-time.

= Diagnostics S

Figure 18: The Diagnostics Window

Table 13: The Diagnostic Items

Header Sent by the sonar to tell the program what kind of data format it sent, IUX is for DeltaT sonar
image. From left to right, the indicators are: Data Format (IUX), Head ID (0x10), Status (0x40 =
Status OK)

Please refer to the Ethernet specifications document for further details.

Tpe Contains various information on the type of sonar that is connected and it’s various capabilities.
From left to right: Sonar Type, Transducer Type, Sonar Version

Please refer to the Ethernet specifications document for further details.

sonar time The first number contains the acoustic time for the current range. The second number contains the
sonar overhead time. This number is dependant on the operating range.

packet time The first number contains the time to send the first Ethernet packet. The second number is the time
for the sonar return packets. The third number is packet errors.

proc time The time required to process the sonar data according to the options specified in the Options menu
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5.0 Dialogue Boxes

plot time The time required to plot the sonar image to the display window.

1/PRF The time required to complete one full frame of data including acoustic, communication,
processing, and display. In file playback, this number will be less than real time as there are no
communication and acoustic times.

center ping The time from the current ping back to the centre ping of the group of averaged pings.

display gain The first number indicates the current “Display” settings according to the “Display” knob. The
second number (in brackets) indicates the “Display” settings from when the file was recorded.

frequency Current operating frequency of the DeltaT sonar.

average Current averaging setting as applied from the “Options” menu.

beamwidth Current beamwidth setting as applied from the “Options” menu.

beams Current beam setting as applied from the “Options” menu.

velocity Current sound velocity as applied from the “Setup” menu or from the serial port.

pitch If supplied with the optional Pitch, Roll, and Heading sensor, the pitch value for the current data
frame will appear here.

roll If supplied with the optional Pitch, Roll, and Heading sensor, the roll value for the current data
frame will appear here.

heading If supplied with the optional Pitch, Roll, and Heading sensor, the heading value for the current data
frame will appear here.

depth The depth value entered in the DeltaT.ini will appear here. Refer to page 26 for details.

IP Sonar The IP address of the sonar as applied in the “Setup” menu is displayed here.

IP Output The IP address of the profile point or beam output as applied in the “Setup” menu is displayed here.

Bytes Out The number of bytes sent out to the post processing machine are displayed here.

Ext Trigger If supplied with the optional external trigger capability, the sonar sends up trigger status

information for each data frame and is displayed here.
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6.0 GPS Operations

The DeltaT software has the capability to read GPS strings, plot the track of the vessel, as well as record the GPS information to
the recorded file.

In order to access GPS information, the DeltaT software needs to be told which com port is connected to the GPS unit. The Com
Port menu is only active in real time and is disabled during file playback. Selecting it will show the ComPort Setup dialogue box
as shown in Figure 19. Set the options to match the settings of the attached GPS unit.

Note: Windows XP® has certain “issues” with RS232 to USB adaptors. Please refer to Appendix C — USB Data
Converters and Windows XPO on page 49 for important information on using these devices.

ComPort Setup

GPS [nput
MMES Position
ComPort: | CORM1 - r ELL
Bitz per second: | 4800 - ¢ GEA

" RMC

Data bitz: |8 -
Parity: | Mone -
Stop bitz: |1 -

Ok, | Defaults | Cancel

Figure 19: ComPort Setup Dialogue Box

Although the ComPort Setup NMEA Position area only indicates GLL, GGA, and RMC strings, when using GLL, or GGA,
ensure that the VTG string is present as certain information is not present in the GGA and GGL strings. If using RMC, however,
the VTG string is not necessary. Once the GPS setup is complete, it may take awhile for the GPS device to detect satellites. Until
the GPS begins sending GPS information to the DeltaT program, the GPS information area located in the lower right corner of the
display will appear as shown in Figure 20. After GPS information is sent to the DeltaT program, the current Coordinates and
speed will appear as shown below.

LAT: 4849417 N*
LNG: 121.02.879 W

SPD: 3.2KTS @

Figure 20: No GPS information present Figure 21: GPS information present
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6.1 The Track Plotter

The DeltaT software offers the ability to show where the ship has been during it’s course. As the ship moves outside the window
edge, The image is automatically adjusted to re-center the ship (white square) in the Track Plotter Window.

The scale factor may be “zoomed” in or out as required.

“Zoom In*“ Left Click in window
“Zoom Out*“ Right Click in window

If the track plotter needs to be cleared, select “Options->Clear Track Plotter”

F bl

a

Figure 22: GPS Track Plotter Window

Document Number: 430-021-01 Page 23 of 62



Model 837/A/B User's Guide 7.0 Echo Sounder and Sidescan Windows

7.0 Echo Sounder and Sidescan Windows

The DeltaT software includes the capability to display pseudo echo sounder and sidescan data. .

7.1 The DeltaT Echo Sounder

Display the echo sounder window by selecting “Options -> Echo Sounder Window”. Refer to page 10.

The echo sounder window is scalable by left clicking on the edge of the window and dragging it to the desired size. The signal
strength is set from the main sonar data (i.e. Increasing the display gain or gain will increase the signals in the echo sounder
window as well). The image is essentially a series of scrolling nadir beams. In Figure 23, the red data is the bottom and the blue
green shapes in the water column are standing timber.

.?H Echo Sounder E]@

Figure 23: The DeltaT Echo Sounder Window
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7.2 The DeltaT Sidescan

Display the Sidescan window by selecting “Options -> Sidescan Window”. Refer to page 10. The Sidescan window is scalable by
left clicking on the edge of the window and dragging it to the desired size. The signal strength is set from the main sonar data (i.e.
Increasing the display gain or gain will increase the signals in the sidescan window as well). The image is assembled by
“splitting” the beams to either side of centre to simulate a sidescan sonar such as the Imagenex Model 872 YellowFin. The degree
of “splitting” can be controlled by left or right clicking in the window. Left clicking will adjust the “transducer” angle “steeper” or
“down” while right clicking will adjust the “transducer” angle “wider” or “up”. Figure 24, Figure 25, and Figure 26 indicate the
effect of adjusting the “transducer” angle to various settings.

Figure 24: The Sidescan Window. Transducer angle set to widest setting.

] Sidescan [:__J@

Figure 26: The Sidescan Window. Transducer angle set to steepest setting.
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8.0 The DeltaT.INI File

The DeltaT.ini file is located in the same directory as the DeltaT.exe file. This file may be edited to alter various sonar operations.

) DeltaT.INI - Notepad mEx]

File Edit Format Yiew Help

[Settings]

switchDelay=0
RemotePort_Qutputl=4040
SGHarDeqthMeters=D.DD
External TriggerControl=0
ExternalTriggerxmitDelay=0

-

Figure 27: The DeltaT.ini file

While most of the settings should be adjusted from within the main program, the items indicated in Figure 27 need to be edited
in the DeltaT.ini file if their values need to be modified.

Table 14: The DeltaT.ini File Items

Item Default Description
This item controls how long the sonar head should delay for each
SwitchDelay 0 ping. This is mainly used for diagnostics

This item will need to be altered if there is a port conflict on the

RemotePort_Outputl 4040 destination machine.

SonarDepthMeters 0 This item records the physical depth of the sonar head.
This enables or disables external trigger detection and whether the
trigger is positive or negative

ExternalTriggerControl 0 Bit 0:  Trigger Edge: 0 = NEG, 1 = POS
Bit 1:  Enable: 0 = Disable, 1 = Enable
This controls the time from an external trigger detection to when
the sonar head transmits.

ExternalTriggerXmitDelay 0

0 to 10000 in 100usec increments
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9.0 External Trigger Option Specification for DeltaT Sonar

The External Trigger Option must be specified at time of order.

The DeltaT sonar head requires a minimum pulse length of 100us to detect a sync.

The pulse detection scheme is level sensitive.

EXTERNAL TRIGGER
TG+ sV o
TG- ov

TTL Pulse - Minimum of 100 ps long

Figure 28: External Trigger

Where:
TG+  -> pin 7 on sonar connector (SUBCONN MCBH8M-SS-1/2”L THD).
TG- -> pin 8§ on sonar connector (SUBCONN MCBH8M-SS-1/2”L THD).

Refer to Document # 837-200-261 on page 57 for further details on cable pin outs.

9.1 Settings
To enable the DeltaT sonar head for external trigger mode, the DELTAT.INT provides the following controls:

ExternalTriggerControl Bit 0:  Trigger Level: 0 = NEG, 1 =POS
Bit 1:  Enable: 0 = Disable, 1 = Enable

Ex.

External TriggerControl=0 Disable level trigger detection
External TriggerControl=1 Invalid Setting

External TriggerControl=2 Negative level trigger detection
ExternalTriggerControl=3 Positive level trigger detection.

When enabled for external trigger, the sonar head will transmit as soon as it detects the external trigger pulse. If a trigger pulse has
not been found after a period of 2 seconds, the sonar will transmit as normal.

ExternalTriggerXmitDelay External Trigger Transmit Delay
Time from external trigger to sonar head transmit

0 to 10000 in 100usec increments

Ex.
ExternalTriggerXmitDelay=500  50ms Delay

A Trigger Level setting of 0 (NEG) requires a negative TTL pulse (5V—0V—5V) at the external trigger input. A trigger Level
setting of 1 (POS) requires a positive TTL pulse (0V—5V—0V) at the external trigger input. The minimum pulse length is 100us.
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10.0 Profiling Operations

In order to generate profile data for use in the Imagenex 3DView.exe software or various third party vendors (contact Imagenex
for a list of compatible software programs), certain parameters need to be setup before this can occur. This section will describe
the procedure for generating profile data.

10.1 Profiling Overview

It is important to remember that the DeltaT software only displays one shot at a given time. Thus, it can be difficult to determine
what is being displayed on the screen. To alleviate this, Imagenex has developed the 3DView.exe application which sequentially
plots one frame at a time to “build up” an image over time. Please refer to the section on 3DView on

page 38 for details.

10.2 Profile Point Setup

Before beginning to generate profile points, the profile point destination needs to be setup. This is done in two places. The first is
under “IP Address” in the Setup Menu as shown below in Figure 29.

IP Address

Saonar [P Addreszs: 192.168.0.2
Cutput IP Address: 192.168.0.4

]S | Default | Cancel |

Figure 29: IP Address Dialogue Box

If the profile points are to be sent to 3DView running on another PC, set the “Output IP Address” to the address of that PC. If the
profile points are to be sent to 3DView running on the same PC, set the “Output IP Address” to

127.0.0.1

This special IP address is often referred to as the “Local Host”. Now when profile detection, and data output, is enabled, the
detected profile points are sent to the IP address set in the above dialog box.

Document Number: 430-021-01 Page 28 of 62



Model 837/A/B User's Guide 10.0 Profiling Operations

10.3 Data Output Enable

After the IP Address is setup, The DeltaT program needs to know what, if any, information is to be sent out. This section deals
only with profile points. For beam output information, contact Imagenex.

Referring to the section Data Output Menu Commands and Figure 30, below, select the radio button “83P (Point Output). If
intensities are required to be sent with the profile range numbers, also select “Include Intensities”. The button to record the profile
data to a file may also be used, but it is recommended to do this after previewing the profile data generation first.

Data Output Setup

Cutput Type
" Maone
{+ B3P [Point Output])  Record To (B3P File... |

[ Include Intensities

(" B3B8 [Beam Output]  Record To .B3E File... |

] 3 | Cancel |

Figure 30: Data Output Setup
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10.4 Profile Point Setup

10.0 Profiling Operations

In order to actually generate the profile points, the DeltaT software needs to know how to display the image (Profile Point
Display), Whether to generate profile points or not and also where in the image to detect profile points (Profile Point Detection).
Also, the DeltaT program has various filter settings (Profile Point Filter) to facilitate generating profile points on the desired type

of data.

Document Number: 430-021-01

Profile Point Setup

Frofile Paint Dizplay Profile Point Detection
(v High Mix (+ Enable ( Disable
T Med Mix
© Low Mi Mimirum B ange: | 0.1 il Meters
" Paintz Only
tirirnum Drepth: | 04 :I fleters
[ Artificial Bottarm [below sanar]
b asirnuam Depth: | .7 :I Meters
[below sonar]
Frofile Paint Filker
" First Betum
£ Marimum Feturn
{+ Bottom Following Advanced Filker Settings. .. |

)3 | Defaults Cancel |

Figure 31: The Profile Point Setup Dialog
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10.4.1 Profile Point Detection

To enable profile point detection select the “Enable” radio button. The Minimum range box allows the user to begin profile point
detection at a certain slant range below the sonar. Any data that is closer to the sonar than the minimum range setting will not
generate profile data points. This is very advantageous if propeller wash is present in the data.

There are two methods of setting the minimum profile depth and the maximum depth. The first is directly in the Profile Setup
Dialogue Box as shown above. The second is locate the mouse at the top of the display until the mouse changes from the arrow to
a vertical double-ended arrow similar to the one that appears when resizing a window. Left click the mouse and drag down. As the
mouse is dragged, a Gray-diagonally striped area will follow the mouse. Release the mouse button when the desired minimum
range is set. Likewise, the same can be accomplished with the maximum depth except the starting point is at the bottom of the
screen.

Figure 32 shows the effects of maximum profile depth. In the top image, the maximum profile depth is set to a point beyond the
bottom return. Thus, profile points are generated on the bottom. In the bottom image, the maximum profile depth is set to a point
just at the bottom return. Thus, profile points are generated only on the part of the bottom that is less than the maximum depth
setting.

Figure 32: Example of Maximum Profile Depth Adjustment

Figure 33 shows the effects of minimum profile depth. In the top image, the minimum profile depth is set to a point closer than
the targets. Thus, profile points are generated on the targets. In the bottom image, the minimum profile depth is set to a point just
at the targets. Thus, profile points are generated only on the part of the targets that are farther away than the minimum depth
setting.

Figure 33: Example of Minimum Profile Depth Adjustment
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10.4.2 Profile Point Display

This section of the Profile Point Setup dialogue box sets the method for displaying sonar data on the screen.

High Mix
With High Mix, Image data is displayed at the normal intensity along with the generated profile points This is shown below in
Figure 34.

Figure 34: High Mix Example

Med Mix
With Med Mix, Image data is displayed at half intensity along with the generated profile points. This is shown below in Figure
35.

Figure 35: Med Mix Example

Low Mix
With Low Mix, Image data is displayed at quarter intensity along with the generated profile points. This is shown below in Figure

36.

Figure 36: Low Mix Example

Points Only
With Points Only, Image data is removed from the screen entirely and only profile points are displayed. This is shown below in

Figure 37.

Figure 37: Points Only Example
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Artificial Bottom
Artificial Bottom enabled is shown below in Figure 38.

Figure 38: Artificial Bottom with Low Mix Example

10.4.3 Profile Point Filter

Profile Point Filters enable the user to generate profile data focusing on certain areas of interest. By selecting various filter
settings, the resulting profile data image can be altered significantly. This area is also covered more visually in the 3DView
Section on page 38. Using 3DView, the filtering results are much more apparent as it shows multiple pings at once rather than a
“slice” of time as the DeltaT software does.

First Return

When First Return is selected, the profile points will be generated on the first target whose intensity is over a set threshold (and
whose range is greater than the Minimum Range or Depth set by the user). The effect of this is that any objects in the water
column will generate profile points.

Figure 39: First Return Filtering Example
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Maximum Return

When Maximum Return is selected, the profile points will be generated on the target whose intensity is the greatest for that beam
(and whose range is greater than the Minimum Range or Depth set by the user). The effect of this is that any objects in the water
column which generate weaker returns than the bottom will not generate profile points.

Figure 40: Maximum Return Filtering Example

Bottom Following

When the Bottom Following filter is selected, the profile points will be generated based on a determination on the bottom return.
It attempts to “map” or “follow” the bottom in order to generate contours. The effect of this is that any objects in the water
column which generate weaker returns than the bottom will not generate profile points.

Figure 41: Bottom Following Filtering Example
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10.4.4 Advanced Filter Settings

10.0 Profiling Operations

There are numerous filter parameters which can be changed when using the “Bottom Following” profile point filter. To change

these parameters, select the Advanced Filter Settings button in the Profile Point Setup dialog box.

Profile Point Setup

Profile Point Display
* High Mix
" Med Mix
" Low Mix
(" Paintz Only

[ Artificial Bottom

Frafile Point Filter

" First Return
" Mawimum Retumn

f* Battarn Fallowing

(o]

Profile Point Detection

{* Enable ( Disable

Minirium B ange: 01 i‘ Meters
binirum Depth: 04 i‘ Meters

[belowe sonar]
M arimum Depth; a7 i‘ Meters
[below sanar]

Advanced Filter Settings.... |

Defaults | Cancel |

Figure 42: Profile Point Setup dialogue box

All Filter settings are active in real-time or during file playback, so experimentation with these settings will not affect the stored
data. The various filter settings may need to be changed depending on the bottom type and/or if there are targets on the bottom or
in the water column (i.e. rocks, shipwrecks, fish schools, pilings, etc...).

Document Number: 430-021-01

Advanced Filter Settings

Filter Settings

Max. Points:

[+ Mair Filker

Dizplay Settings

o]

v Fill between beams

Iv Flat Battom Filker
Iv Remaove short outiers:  above | 10 il % of range
I~ Along Track Averaging

0
Ma. of Segments: 7 i‘

Mo, of Depth Bins: 10 = [hot used]

Background Level | 0.10 i‘ [for Artificial B atbarn)

[ Show removed poirts

Defaults ‘ Cancel

Figure 43: Advanced Filter Settings dialogue box
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Max Points

the bottom detection filter detects up to “Max Points” and returns the range point with the highest summed power, assuming the
bottom echo contains the highest power. A maximum of 10 points can be detected, however a setting between 2 and 5 will
generate good results. Use a setting of 1 to detect all targets in the water column.

No. of Segments

number of segments is used to help the filter work on complex bottoms (i.e. bottoms that are not flat). The bottom is divided into
equal horizontal segments so the filter can act on smaller, less complex sections. Values between 3 and 5 produce good results for
typical bottom types. A value of 1 could be used for a very flat bottom.

No. of Depth Bins
not used at this time

The following sequence is a good starting point for experimenting with the various parameters (check the result of each setting
before moving to the next parameter):

1. Fill between Beams
This setting generates a bottom range point for beams that don’t contain valid range to bottom values. The detected range
points from adjacent beams are used for interpolating between the beams.

2. Main Filter
The main filter smoothes the detected range points and positions the points in the center of the returned pulse. This helps to
generate a truer bottom profile specially on the outer beams where the grazing angle is such that the returned pulse can be
scattered.

3. Flat Bottom Filter
The flat bottom filter reduces bottom artifacts directly beneath the transducer. All beams within +/-30 degrees of nadir are
analyzed. Use this filter only if important vertical features such as pilings or seawalls are not present.

4. Remove short outliers
Short outliers are unwanted targets above the bottom and in the water column. The “% of range” entry sets the effective
“height off bottom” setting for the filter. This setting is entered as a percentage of the current range scale. For example, if the
current range scale is 20m, a value of 20% would mean that all targets higher than 4m above the bottom will be removed. A
setting of 20% can be used for relatively flat bottoms, lower settings can be used for very flat bottoms. Increase to 100% to
keep all water column targets.

Select “Show removed points” to display the removed points as enlarged green blocks (using the Norm Hi Color Table).
Lower the “Background Level” setting to 0.1 or until the removed points are easily seen. This is a good diagnostic tool for
evaluating the short outlier removal filter.

5. Along Track Averaging

This filter generates bottom ranges by averaging a number of consecutive pings. It uses the same ping average setting as the
Options | Averaging menu. Along track averaging can be used with any of the above filters.
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10.5 Processing Effects on Profile Data

The type of processing performed on the raw data affects the resulting profile data greatly. It is recommended that the least
amount of processing is performed during data acquisition as extra processing reduces frame rate, and thus reduces the quality of
the final project. Think of it as digital photography. If while taking pictures of a football game, you pause between each picture to
crop it, and rotate it, you will miss the big touch down. If, however, you simply take pictures as fast as your camera will allow,
you will get a great photo of that touchdown. You can always crop, and rotate that picture later. It is the same with sonar. Because
the “raw” sonar data is always stored, you can post process the data at a later date. If the best quality data is desired, try and
reduce the amount of processing to the minimum amount to get the job done. Then, during playback and profile generation,
increase the amount of processing to improve the results.

For example, in Figures 44 through 45, the amount of processing was altered. The sonar head was run at 30m range with Narrow
Mixed processing. The first two indicate the effect of altering the number of beams only. With 480 beams being processed, the
PRF was 121ms (8Hz). By changing the number of beams to 120, the PRF was reduced to 82ms (12Hz). By further reducing the
processing required (setting the sector size to 60 degrees rather than 120 degrees, the PRF was further reduced to 71ms (14Hz).
The sonar achieved an extra Six pings per second. Assuming a 3 knot cruising speed, the data collection rate went from ~5 pings
per meter up to ~9 pings per meter.

Note however, that these numbers are strictly for example only, and may or may not be reasonable in the field. Experimentation
will need to be done to determine the minimum amount of processing to get the job done.

F'. |
aa Diagnostics e

Figure 44: PRF Example - 480 Beams, 120deg Sector

éal Diagnostics o

Figure 45: PRF Example - 120 Beams, 60deg Sector
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10.6 Profile inspection using 3DView

It is important to remember that the DeltaT software only displays one shot at a given time. Thus, it can be difficult to determine
what is being displayed on the screen. To alleviate this, Imagenex has developed the 3DView.exe application which sequentially
plots one frame at a time to “build up” an image over time. This section demonstrates the effect of profile filtering using the
3DView images.

First Return

When First Return is selected, the profile points will be generated on the first target whose intensity is over a set threshold (and
whose range is greater than the Minimum Range or Depth set by the user). The effect of this is that any objects in the water
column will generate profile points.

Bottom Following

When the Bottom Following filter is selected, the profile points will be generated based on a determination on the bottom return.
It attempts to “map” or “follow” the bottom in order to generate contours. The effect of this is that any objects in the water
column which generate weaker returns than the bottom will not generate profile points.

The section of data shown below in Figure 46, is the same. The first was done using the First Return filter, while the second was
done using the Bottom Following filter. The first image shows clearly the standing timber that was present, while the second
clearly shows the bottom contour of where the trees were standing.

The 3DView program provides the capability to zoom in and rotate the image to give varying perspectives of the data. The images
below were rotated to illustrate the timber more clearly. Also, the bottom returns (where there were no trees) was masked off in
the 3DView program to further isolate the trees.

First Return Bottom Following

Figure 46: Filtering Examples using 3DView.exe
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11.0 Imaging Operations

This section will describe the various functions that are specific for imaging DeltaT’s

11.1 Background Removal

Background removal can be used to display only the ‘moving’ targets of a static image. Press the ‘Build Reference’ button to
begin generating a background reference image, then press ‘Store Reference’. The background reference image will now be
removed from the current image to produce an image with only ‘new’ or moving targets, you can then add Persistence to display a
trail behind the moving targets.

| &l DeltaT Multibeam Sonar - c:\documents and settings\owner\my documents\data files\deltat\odom #4 head - reed point.837 g@
Mode Profile Setup Data Output V¥ideo About

File Color Table Setup Options

Building Background Reference....

LAT:

Build Reference % " LNG:

0 8§ \ e
Clear Image ! - o RNG: 44.78 M

28-NOV-2007 12:31:48 ) i BRG: 339.6 Deg

Figure 47: Background Removal
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11.2 Perspective Mode

In order to aid in navigation, the DeltaT software has an imaging mode called “Perspective”. This mode displays sonar data in
pseudo “3D” in order to give the user a sense of distance. To access this mode select “Mode -> Perspective” (page 13). Figure 48
shows the standard Sector display mode while Figure 49 shows the same data in Perspective mode.

[ﬁd DeltaT Multibeam Sonar - ¢:\documents and settings\owner\my documents\data files\deltat\odom #4 head - reed point.837 [;l@
File Color Table Setup Options Mode Profile Setup Data Output Video About

LAT:
LNG:
SPD:

Sispla e - RNG: 38.91 M
28-NOV-2007 12:31:49 ) 3 ) B BRG: 005.6 Deg

Figure 48: Sector Display Mode

| &l DeltaT Multibeam Sonar - c:\documents and settings\owner\my documents\data files\deltat\odom #4 head - reed point.837 [z|@
File Color Table Setup Options Mode Profile Setup Data Output Video About

Figure 49: Perspective Display Mode
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Appendix A — Ethernet Setup Guide

The Imagenex Model 837 DeltaT sonar system consists of an underwater sonar head connected via Ethernet directly (or
indirectly) to a Windows © based computer.

This document covers the necessary setup procedures to enable your Windows® XP® based PC to communicate with the sonar.

Ethernet Cable
The included Ethernet cable specifications are:

e CatSe
e RJ45

*  568B wiring scheme

If this cable needs to be replaced, ensure that the above specifications are met.

Configuration of Windows XP Ethernet Communications

For the DeltaT system, the following Address’s are used

PC

IP Address 192.168.0.X
Subnet Mask 255.255.255.0

Where ‘X’ is a decimal number between 3 and 224. The number ‘1’ is reserved for a network server ‘2’ is reserved for the DeltaT
sonar head, and 255 is reserved for broadcasting.

The DeltaT sonar head has a statically assigned IP Address of 192.168.0.2 . This is the number to enter for “Sonar IP
Address” in the “Setup” menu, as shown in section 3.3 , on page 9.

The Recommended PC’s IP address and Subnet Mask on the PC are:

IP Address 192.168.0.3
Subnet Mask 255.255.255.0

On a Windows® XP® based machine, this is done as follows:

1. Navigate to the Control Panel and double click “Network Connections”
2. Right click on the Ethernet interface you wish to connect with and select “Properties”

Document Number: 430-021-01 Page 41 of 62



Model 837/A/B User's Guide

- Local Area Connection Pro

Configuration of Windows XP Ethernet Communications

General | Euthentication | Ldvanced |

Connect using:

I 8 Realtsk RTLE133/810x Family Fast Ethernet NIC

Thiz connection uses the fallowing itenms:

El Client for Microsoft Metworks

.@ File: and Printer Sharing for Microsoft Metworks
.@BDS Packet Scheduler
] Internet Pro [TC

Inztall... | |Tirrstall Froperties

r Dezcription

Tranzmiszion Control Protocaol/Internet Protacal. The default
wide area network, protocal that provides communication
acrozs diverse interconnected network s,

V¥ Show icon in notification area when connected

21

ak. Cancel

Figure 50: Local Area Connection Properties Dialogue Box

3. Select Internet Protocol (TCP/IP) and select “Properties”

4. Enter the information shown above in Figure 51 and click “OK” to accept the changes.

Internet Protocol (TCP /IP) Pro

General |

You cah get IP setting: assighed automatically if pour network supports
thiz capability, Otherwize, you need to ask your network, administrator for
the appropriate [P settings.

" Obtain an P address automatically
—{% Lse the following IP address:
IP address: 192 168 . 0 . 3

Subnet mask: I 255 285 255 . O
Default gatevay: I . . .

) Obtain DHE server addiess automatically

—i* Use the following DNS server addresses:

Frefemed DMS zerver: I . . .
Alternate DNS server: I . . .

Advanced... |

21 x

ok, I Cancel |

Figure 51: TCP/IP Priorities Dialogue Box

5. Click “OK” again to accept the changes.
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Now your computer is on the same “Network” as the sonar head. When starting the DeltaT.exe program, the IP address stored in
the “DeltaT.INI” file is read and a connection will be established.

The sonar head has a statically assigned IP Address of 192.168.0.2 . Enter this number in the menu item
“Setup -> IP Address”.

The sonar head will run fine. However, if communication to the head does not function properly, try the suggestions located on
page 48.

Configuration of Windows 7 Ethernet Communications

Windows 7 requires a few more steps than XP for network configuration, but is generally the same.
On a Windows® 7 based machine, this is done as follows:

1.  Go to the Start Menu and select “Control Panel”.
2. Select “Network and Sharing Center”.

=& x|
'z‘ @ - Eﬁ' » Control Panel » All Control Panel Items » Network and Sharing Center -
Control Panel Home : . 7 : ;
View your basic network information and set up connections
i N - > See full ma
Change adapter settings L>._! ® ‘.,—,,,“ P
Change advanced sharing
settings IMAGENEXTECH Internet
(This computer)
View your active networks Connect to a netwark
You are currently not connected to any networks.
Change your networking settings
‘Jw'ﬁn Set up a new connection or network
-,
Set up a wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access
point.
Wn Connect to a network
-
Connect or reconnect to a wireless, wired, dial-up, or VPN network connection.
Q\& Choose homegroup and sharing options
Access files and printers located on other network computers, or change sharing settings.
‘5‘1 Troubleshoot problems
Diagnose and repair network problems, or get troubleshooting information.
See also
HomeGroup
Internet Options
Windows Firewall

Figure 52: -Wz'ndows 7 - Network and Sharing Center

3. Select “Change adapter settings”.
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Configuration of Windows 7 Ethernet Communications

Organize = Disable this network device > > j] ﬁ
"~ Local Area Connection
S . Network cable unplugged

x Intel(R) 82574L Gigabit Network C...

Figure 53: Windows 7 - Network Connections

4. Right-click on “Local Area Connection” and select “Properties”.

Networking

Connectusing:

‘ﬁ Intel(R) 826741 Gigabit Network Connection

This connaction uses the following items:

& Clientfor Microsoft Netwarks

gQOS Packet Scheduler

gFile and Printer Sharing for Microsoft Networks

=& Intermnet Protocol Version 6 (TCP/IPvE)

=i [ntemet Protocol Version 4 (TCP{IPv4)

=i Link-Layer Topology Discovery Mapper [fQ Driver
. Link-Layer Topology Discovery Responder

Install.. ] | Uninstall ‘ [ Properties

Description

Transmission Control Protocol/nternet Protocol. The default wide
area network protocol that provides communication across
i diverse interconnected networks.

[ OK ] l Cancel

Figure 54: Windows 7 - Local Area Connection Properties

5. Select “Internet Protocol Version 4 (TCP/IPv4)” and select “Properties”.
6. Continuing from item 4 and Figure 51, on page 42, enter the required information.
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Sharing an Ethernet Device with the Sonar and Internet

If the computer will be using the same Ethernet card for both the sonar and Internet uses (NOT at the same time), set the card for
the sonar using the above procedures. When using the Internet, you will need to reset the IP, Subnet, Default Gateway, and DNS
Server to correspond to your Internet Service Provider. On most modern systems, this may be as simple as setting the system to
“Obtain settings Automatically” This will set the computer to use the DHCP protocol.

The DeltaT sonar head has a statically assigned IP Address of 192.168.0.2 . To re-use the sonar, the above procedures
MUST be followed

Setting up a Direct Connection

This is the simplest way to connect to an Imagenex Ethernet Sonar System to a computer (PC) as shown in Figure 55. In this
configuration, there is simply a direct connection between the sonar and the operating PC. Note that the PC has a static IP address
0f “192.168.0.157”.

Cat Se

Sonar Device

IP=192.168.0.2

IP=192.168.0.157

Figure 55: Connecting the Sonar via Direct Connection
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Setting up a LAN

To connect an Imagenex Ethernet Sonar System to a Local Area Network (LAN), refer to Figure 56. The advantage of this setup
is that the sonar may be operated from any computer that is connected to the LAN. Note that the server computer must be running
Windows® XP°PRO in order to set up a LAN. This is because only XP° PRO contains the necessary DHCP server component to
auto-configure the client PC’s. The server also has a static IP address of “192.168.0.1” and no other PC on the network may have
this IP. Currently, the sonar does not support DHCP and is simply “piggy-backing” the network by using an IP that is on the
same Subnet Mask as the LAN.

Server

IP=192.168.0.1
L4

I]:Ij Cat Se
ﬁ

1

‘ HUB --T--  — ‘

Cat 5e

Cat Se

Cat Se

Sonar Device

IP=192.168.0.2

IP =192.168.0.144 IP =192.168.0.157

Figure 56: Connecting the Sonar via a LAN
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Setting up a Networked LAN

To connect an Imagenex Ethernet Sonar System to a networked Local Area Network (LAN), refer to Figure 57. This setup
consists of two LAN’s interconnected via a router. The router acts as a server to the LAN that is directly connected to the sonar.
The advantage of this setup is that the sonar may be operated from any computer that is connected to either LAN. The server has a

static IP address of (for example) “172.16.0.1”. The router essentially has two sides. One side is configured as a client

(“172.16.0.127”) and the other side is configured as a server (“192.168.0.1”). Currently, the sonar does not support DHCP and is
simply “piggy-backing” the network by using an IP that is on the same Subnet Mask as the LAN.

Server

IP=172.16.0.1

Cat 5¢

HUB == == == ==

Cat Se
Cat Se
Cat Se
[ |
g"—:
172.16.0.127
Router IR B I I [] f--------mmmmmmeee
192.168.0.1

Lo

IP=172.16.0.13 IP=172.16.0.45

Cat Se

Cat Se

IP=192.168.0.157

Sonar Device

IP=192.168.0.2

Figure 57: Connecting the Sonar through a multiple LAN
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Appendix B — Troubleshooting Communications

Disable any network bridges that are present
e A network bridge allows a separate port, such as “USB”, or “Firewire” to piggyback the Ethernet connection.
e Under “Network Connections”, if there is a network bridge icon, disable it.

Disable any other network devices that are present on the computer
e Often, if there are multiple network cards present, Windows may get confused on which one to communicate through.
This is more of an issue on laptops with wireless connections.
e  Right-click on each connection and select “Disable”.

Under “Network Connections ", right-click on the Ethernet card and select properties.

Clear unnecessary network protocols
*  De-select all services except for “Internet Protocol (TCP/IP)”

Remove any firewalls present (Note that Windows® XP® has a rudimentary firewall built into it. Disable this one first).
e Select the “Advanced” Tab. De-select the Firewall option (if present).

Click on “Configure” (in the “General” tab) and a new dialogue box will appear.

Set Link speed to “Auto” or “10Mbps”
¢ Inthe “Advanced” tab, select “Link Speed / Duplex Mode” and set to either “Auto Mode” or “10 Full Mode”.

Disable any power saving that shuts down the Ethernet card.
e In the “Advanced” tab, select “Link Down Power Saving” and set to “Disable”.
e In the “Power Management” tab, de-select any power saving option.

Repair the Ethernet connection.

Windows remembers the hardware address for each socket. To clear the Windows settings:
e Right click on the Local Area Connection.
¢ Select “Repair”.
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Appendix C — USB Data Converters and Windows XP©O

With the proliferation of the “Universal Serial Bus” (USB) compatible devices available for notebook and desktop computers,
manufacturers are rapidly omitting physical serial ports on there products in order to cut production costs. The USB bus is
extremely versatile as there are no Com Port conflicts, no IRQ's to deal with, and has support for up to 256 devices on one bus
(while there are usually multiple USB ports on a computer, there are usually only two physical USB buses) .

With all that is going for it, one would wonder why use serial devices at all. Good question. Major factors in retaining a true
physical serial device are:

Cable length — USB has a maximum cable length support of Sm (~16")
Latency — USB is a packet driven technology and as such delays occur due to USB driver packaging schemes.

Virtual Communication Ports

To get a serial device (RS-232 or RS-485) connected to a computer that only has USB ports, a converter needs to be installed in-
line between the USB port and the serial device. These converters install a special driver in Windows called a “Virtual Com Port”
This software will emulate a serial port so that serial enabled software can simply “see” the USB port as a serial port. See the
figure below for an overview.

| Physical Interfaces

1 i

ig:‘g; Serial o USB }

Sonar 4P < > <> < > <4 P ComX
USB ! ComX

Physical Data i Virtual Com Sonar i

Converter 3 Port Driver Program 3

1 i

Figure 58: Overview of USB Data Converter Logic Flow

One caveat is that Windows can get “confused” if a device is plugged into a USB port while there is data being transmitted
through it. Windows thinks that the device is a "pen mouse" and the mouse cursor will behave erratically. If this happens, the
computer will need to be restarted. To circumvent this phenomena, DO NOT connect GPS, or other devices to the USB adapter
until the adapter is fully functional (i.e. plug the converter into the computer and wait until Windows sets it up and assigns it a
Com Port number BEFORE plugging a serial device into the converter).

Generally, once a converter is correctly installed, Windows will assign a Com Port number to A PARTICULAR device on A
PARTICULAR USB port. Once this is done, things run pretty smoothly....until the operator changes something....
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Common Windows® Issues related to all USB to Serial Converters

This section is directed towards a USB device that is encoded with a serial number. If the USB is not encoded with a serial
number, Windows will not assign a different Com Port number for each device. It will still, however, assign a different Com Port
number for each physical USB port.

Windows XP will assign a Com Port number to a USB device when it is first installed in the system. However, it will assign a
DIFFERENT Com Port number to the same device when it is plugged into a DIFFERENT USB port on the same computer. To
further complicate matters, Windows XP will assign a DIFFERENT Com Port number to a DIFFERENT device when it is
plugged into the SAME USB port on the same computer.

Table 15: Windows Com Port Assignment Scheme

Converter USB Port Assigned
Com Port

A A 4

A B 5

A A 4

B A 5

The table above indicates a possible scenario where various converters are plugged into various USB ports. The assigned Com
Port numbers above are only for illustration purposes. Windows will actually assign the device the next available Com number.

For example, If you first plug the device into the BACK USB port of the laptop, Windows will assign it a Com Port number of
(for arguments sake) '4' When you start the DeltaT software, you set the GPS Com Port to '4', and it runs fine. The next time you
use the device, you plug the same device into the SIDE USB port on the laptop. Windows will then assign the device a Com Port
number of (again, for arguments sake) '5'. Now when you start the DeltaT software, it cannot open, or find, Com Port '4' as the
device is now set to Com Port 'S". You set the Com Port in DeltaT to 'S' and it again runs fine.

There is no solution for this behaviour. It is a Windows function, and Imagenex has no control as to how the Com Ports are
assigned to a device.

Our suggestion is to only use the same USB port for each device. For example, only use the BACK USB port for GPS input.

Also, if a different serial device is plugged into the same USB port, Windows will assign it a different Com Port again. For
example, if Com Ports '4' and 'S' are already taken, Windows will assign it Com Port '6'.

To make a long story short. Windows assigns a specific Com Port to a specific serial device plugged into a specific USB port. If
any combination changes, Windows will assign a different Com Port.
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Determining the Assigned Com Port For All USB to Serial Converters

This section describes various procedures for determining the assigned Com Port of a converter. This document assumes the
Windows XP Pro operating system and other computers may appear differently. However, the procedures will be similar
regardless of the Windows version.

To access the Device Manager from the Desktop:
1. Right click on “My Computer”

2. Left click “Properties”

3. Follow the following Illustrations to Set the Com Port Number of the Device. Note that these Illustrations are for the
ATEN UC-232A Device. Also, Ignore the baud rate settings. Imagenex software automatically opens the port at the

correct parameters.
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System Properties

= _ Automatic Updates [ -_ Remate
Computer Mame | Hardware | Advanced
System:
Microzoft Windows XP
Professional

Service Pack 2

| ' i Version 2002
i

Registered to:
ASUS P5 SYSTEM

76487 0EM-0062562-09789

Computer:
Intel{R) Core(TM)2 CPU
6400 @ 2.13GHz
2.14 GHz, 2.00 GB of RAM
Physical Address Exdension

oK || cancel

Figure 59: System Properties
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System Properties

| System Restare [ Automatic Updates 1 Remote

| Gereral | Computer Name Herdyare -

Device Managar

The Device Manager lists all the hardware devices installed
- on your computer. Use the Device Manager to change the
properties of any device.

| Advanced |

Device Manager

Drivers

Driver Signing lets you make sure that installed drivers are
compatible with Windows. Windows Update lets you set up
how Windows connects to Windows Update for drivers.

[ Driver Signing ] [ Windows Lipdate

Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware corfigurations.

’ Hardware Profiles

l

[ ok || cancel |

Figure 60: System Properties - Select Hardware Tab
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& Device Manager

File  Action \View Help

-y Computer
age Disk drives

§ Display adapters

<2» DVD/CD-ROM drives

i=y Floppy disk controllers

.t Floppy disk drives

1=}y IDE ATA/ATAPI controllers

i+ Keyboards

T Mice and other pointing devices
% Maonitors

B8 Metwork adapters
= % Ports (COM &LPT)
: n_b-i ATEM USE to Serial Bridae (COM4)
5 “_y Communications Port (COM1)
~ 5 Printer Port (LPT1)

[+-%% Processors

. sound, video and game controllers

) System devices
] Universal Serial Bus controllers

Figure 61: Device Manager — Select Ports and double click device
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ATEN USB to Serial Bridge (COM4) Properties

General | Port Settings | Driver | Details |

(3 ATEN USB to Serial Bridge (COM4)

Device type: Ports {COM & LPT)
Manufacturer: ATEM

Device status

Location: Location 0 (USB-Serial Controller)

Thig device is working properly.

start the troubleshooter.

if you are having problems with this device, click Troubleshoot to

L Troubleshoat .. J
Device usage:
Use this device (enable) w |
[ ok ][ cancel |

Figure 62: Port Properties — Select “Port Settings”
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ATEN USB to Serial Bridge (COM4) Properties

| Genersl | Port Settings | Driver | Details |

Bits per sscond: | 9600 v|
Data bits: |8 v
Barity: | None v|

Stop bits: |1 vl

How control: | None |

| Advanced.. | [Hﬁto"e Defauts ]

[ ok ][ cancel

Figure 63: Port Properties - Click "Advanced"
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Advanced Settings for COM4

[#] Use FIFO buffers {requires 16550 compatible UART) _
oK
Select lower settings to comect connection problems.
Cancel

Select higher settings for faster peformance.

Defaults
Receive Buffer: Low (1) J High {14) (14}

Transmit Buffer: Low (1) J High (16}  {16)

Figure 64: Advanced Port Properties - Select Com Port Number

Quick Tip
To make a shortcut to the Device Manager on the Windows desktop:

Right click on the Windows desktop
Select “New” --> Shortcut

Enter “devmgmt.msc”

Select “Next”

Enter “Device Manager”
Select Finish

Sk W=

Select a Title for the Program rz| Create Shortcut r5__<|

Type a name for this shortcut: This wizard helps you to create shortcuts to local or
network programs, files, folders, computers, or Internet

addresses.

Device Manager| |

Type the location of the item:
devmamt.msd]| | [ Browse...

Click Finish to create the shortout.,

Click Next to continue,

< Back H Finish l[ Cancel ] Mext = l[ Cancel

Figure 65: Creating a Device Manager Shortcut
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Appendix D — Setup With Customer Supplied Real Time AUV Navigation Computer

[ Single Network Card Configuration ] * :g:(;)BI;:egriasm Output :

500 range bins per beam containing 8-bit
intensity values

Ethernet Switch “83P” Point Output :
120, 240, or 480 Beams
1 range point per beam (first detected range

S above threshold)
Cat5e e o Cat5e
> <
TCP A UDP or optional TCP
Cat5e
10Mbps 10/100 10/100

Sonar control commands are Mbps % The beamforming computer Mbps
sent from the beamforming outputs “83B” or “83P” data
computer and raw sonar data messages and accepts
is sent to the beamforming external control from the AUV
computer. navigation computer.

Beamforming
Computer ‘
| s ‘ IP = 192.168.0.3 ‘ IP = 192.168.0.4
‘ Note: 837, 837A, or 837B sonar Customer supplied computer ‘ Customér supplied real-time AUV
may be used running Windows XP® and navigation computer running
Imagenex supplied DeltaT.exe external control software via UDP or
‘ beamforming program (min 1.0GHz ‘ TCP.

Pentium III)

Figure 66: Setup With Customer Supplied Real Time AUV Navigation Computer
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Appendix E — Cable Diagrams

SUBCONN MCILSF
()

OO
® O @
©D5©

RJ-45 Connector

S

Wired as “568B”

LI

ORG/WHT ORG GRN/WHT GRN

Socket View (TD+) (TD-) (RX+) (RX-)
24t #18
SUBCONN MCILSF
(F)
-VIN] BRN BLK #18 i
+V1N3 3 3 BRN/WHT RED #18 VN
TX+§ 2 BLU GRN/WHT 3 e
TX-% 4 BLU/WHT GRN > ] .
RX + 5 ORG ORG/WHT | .
RX- 6 ORG/WHT ORG >2 .
N/C§ 7> GRN /N
N/C§ g > ORN/WHT 7 NIC
CAT.5e UTP

Ethernet Cable
2ft

Subconn D4TSP Cable

IMAGENEX TECHNOLOGY CORP.

Title: DeltaT Cable (Subconn D4TSP)

Rev
00
Sheet 1 of 1

Document Number: 837-200-260 ‘

Date: December 14, 2009
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Figure 67: DeltaT Style Sonar Cable
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SUBCONN MCILSF RJ-45 Connector
(F) ’—‘:I—‘
@ . Wired as “568B”
i T HEEE
ORG/WHT || ORG || GRN/WHT GRN
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(F)
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-VIN 1 \ -VIN
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TX- 4 > D> 6 ) RX-
| | ORG ORG/WHT : }
RX+ 5~ D> 1 TDr
RX 6 ORG/WHT ORG D> 2 1 TD-
N GRN Vvio TRIGGER + (TG+)
N/CH g > GRN/WHT GRY TRIGGER - (TG-)
Subconn D4T2P Cable Ethemet Cable
‘< 50 >
EXTERNAL TRIGGER
TG+ R s i
G IMAGENEX TECHNOLOGY CORP.
- ov
Title: DeltaT Cable with External Trigger (Subconn D4TSP)
R
Document Number: 837-200-261 ‘ Oc(;/
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Date: December 14, 2009 Sheet 1 of |
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Figure 68: DeltaT Style Sonar Cable with External Trigger
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Figure 69: 837B 1000m Aluminium Profiler
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Figure 70: 837B 300m PVC Profiler
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