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Introduction

This Manual

Welcome to Sea Scan® Survey software manual, Version 2.4.0. This manual
introduces new users to the 2010 version of the Sea Scan® Survey SONAR sl
collection and processing program. Sea Scan® Survey, Version 2.4.0, is part of the
Marine Sonic Technology, Ltd. side-scan SONAR system, Sea Scan® High-Definition
SONAR (HDS|s). The user is assumed to have little or no experience with side-scan
SONAR systems and software.

The material in this manual is organized into discrete sections for easy acquisition of the
basics about how to navigate through the most common screens or collect data quickly.
There is even a chapter devoted to Frequently Asked Questions|ws (FAQs1). Those
wishing to go beyond the basics will find

in-depth explanations|u:lin the latter part of the manual.

A reference guide to abbreviations, acronyms, and symbols commonly used in SONAR
discussions is in the Glossarylsil. As an added feature, look for italicized words in the
text, as these terms are defined in the Glossary.

Instructions on assembly, maintenance, or repair of Sea Scan® Survey side-scan
SONAR|si] systems can be found in separate Marine Sonic Technology, Ltd.
maintenance and operation manuals.

The Sections of This Manual
This manual is organized into the following sections:

Introduction to Sea Scan® Survey/ 1]

Overview of the Sea Scan® Survey Software/ '
The Buttons and Menus! o]

Quick-Start Procedures|s:]

Frequently Asked Questions ]

In-Depth Discussion 4]

Troubleshooting 1]

Revision History/isol

Glossary of Acronyms and Terms|isi]

Index
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Tl p Italicized words in text are defined in the Glossary.

Understanding SONAR

SONAR is a coined word derived from the phrase, SOund Navigation And R
anging. SONAR/=1] generally refers to the system that uses acoustic (sound)
energy transmitted through water. At the heart of that system is the transducer is1]
, the device that converts electrical energy to sound and vice versa and is
responsible for generating the sound pulse. That same transducer is also used to
receive the echo that “bounces” off objects encountered along its path. Thus,
SONAR is a system that determines the position of unseen underwater objects by
transmitting sound waves and measuring the time it takes for their echo to return
after hitting the object.

Side-Scan Systems

Because of their innate flexibility, side-scan systems such as Sea Scan® HDS can
be used in many applications, some of which involve highly sophisticated
remotely operated vehicles (ROVs|w1]) or autonomous underwater vehicles (AUVs
1), But the most common side-scan systems are towed behind a surface vessel
and comprise three elements:

1. the control unit containing the software
2. the towfishlisi) with transducers mounted on each side

3. the cable that connects the towfish to the surface vessel that follows a
prescribed track or course through the water

The images they create can be used for geologic studies, locating sunken
objects, or ensuring the waterway is clear and safe for shipping.

The transducer assembly is towed on a steady course and at a constant depth
through the water. As it is towed, the assembly emits sound pulses at precise
and regulated intervals. The system receives the returning echoes from the water
column w1l and seafloor shortly after emitting a pulse. This continues for a short
period until the next pulse is transmitted, thus beginning a new cycle. The
returning echoes from one pulse are displayed on the SONAR window as one
single line, with dark and light portions of that line representing strong or weak
echoes relative to time. The stronger the SONAR'’s returning signal, the brighter
the mark that appears on the SONAR window or waterfallistl.  The resulting

Introduction
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accumulated lines then form a coherent picture of the seafloor.

Each of the two transducers provides information unique to their particular side of
the towfish. In between them is the boat’s track immediately below the towfish.
That center display or water column loosely relates to the boat's track. It
communicates details about objects encountered before the first bottom return
and can include things such as surface returns, debris, fish, and objects
protruding from the sea floor.

The quality of the SONAR data will depend on operator management and the
data-gathering process, which involves vessel course, tow speed, towfish altitude
above the bottom, sea conditions, and range settings. For example, a higher
range setting yields a larger data sample with more of the seafloor displayed; but
the data will not have as high a resolution.

Figure 1 provides an indication of the objects a towfish can reveal on a sea floor.
Figures 2—4 typify actual objects observed with the Sea Scan® Survey system.

/|

Tow Vehicle

o Figure 1. Side-scan operation reveals features or objects on the sea floor
(figure courtesy of the USGS)

Introduction
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e Figure 2. 600-kHz image of a 10-speed bicycle (identified with Sea Scan® PC software)

Ry REVTE R
i .r'ir'.-f. iy

® Figure 3. Two upside-down submerged cars (identified with Sea Scan® PC software)
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e Figure 4. Navy PB4Y-2 Privateer Aircraft (identified with
Sea Scan® PC software)

Sea Scan Survey Software

Sea Scan® Survey represents the latest in sophisticated software development. It
is part of the Sea Scan® HDS system developed by Marine Sonic Technology,
Ltd. It is easy to use and is compatible with Microsoft Windows™ operating
systems. In fact, the software has been designed so that the Sea Scan® Survey
windows and buttons have the same appearance and practical use as those in
typical Microsoft programs.

Sea Scan® Survey is specialized for use with Marine Sonic Technology, Ltd.
high-resolution side-scan systems. This software package is distinctive for use in
search-and-recovery missions. Sea Scan® Survey users include local police
forces, the U.S. Coast Guard, the U.S. Navy, the Department of Homeland
Security, and the U.S. military.

Figure 5 graphically shows the components that make up a Sea Scan® Survey
system.

Introduction
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1

I

i

MNavigational L 1
I

1

i

Device 1

—
==
1=

Compuater-Baged Control Tow Cable

Iy Towlish

Transducer

e Figure 5. The basic components of a Sea Scan® Survey system

The operator can view wide tracts of the seafloor because the transducers ping
along the swath width and the software records the strength of the echoes from
the sea bottom. The towfish is towed just above the seafloor bottom. The
transducers periodically emit narrowly focused beams of sound perpendicular to
the path of motion. The sound pulses pass through the water but are reflected
from the seafloor and objects, such as wreck sites that sit on the seafloor. The
computer records the echo signal strengths as they return and draws the entire
SONAR record line on the screen. Thus, an image is built, line by line, as the
SONAR record line from each ping returns and is drawn on the screen.

Introduction
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Overview of the Sea Scan® Survey
Software

System Requirements
Sea Scan Survey requires the following capabilities.

Intel-based Windows® Operating

System XP, Vista, Windows 7

Hard drive space 100 m@ + data storage

512 MB minimum;

Available RAM 11| 1 GBlisil recommended

Processor Speed 1.6 GHz/1s1] or better
Other Features Ethernet or USB/is11 2.0 port
Screen Resolution 1024 x 768 minimum or higher

Loading the Software

T' All instructions in this manual assume a right-handed user and left clicks
I p unless otherwise indicated.

The Sea Scan® Survey application is as easy to load onto your personal computer
(PClws)) or laptop as any Windows-based program.

T' The symbols < > surrounding a word in bold throughout this document
I p indicate an action you can take by clicking on that word or symbol

1. Insert the Sea Scan Survey compact disk (CDst) into the CD drawer.
2. Atfter the CD has loaded, go to <My Computer>.
3. Move your mouse pointer to the drive containing the CD.

4. Double click the left mouse button to show the contents of the CD.

Overview of the Sea Scan® Survey Software
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5. Place the mouse pointer over the installation program icon and
double click the left mouse button. The Setup Wizard will open.

6. Click <Next> with the left mouse button.

7. A window will open regarding the License Agreement. Read the
agreement carefully. If you accept its terms, move your mouse pointer
to the button next to the statement, <l agree> at the bottom left of the
open window. Click on that button.

8. A window will open that permits you to install the components you want
and to deselect those you don’t. Simply click <Next> to accept the
components that are selected.

9. A window will open in which you may choose an alternate location for
installing the program. Allow Sea Scan Survey to place the files where
indicated or follow the instructions on the screen to designate a
different location. Then click <Install> at the button at the bottom of
the box.

10. A window will open asking you to wait for the program to be installed. It
requires no action on your part.

11.Click <OK> to exit the Wizard when a box opens indicating that the
FTDI CDI Drivers have been installed.

12.Click <Finish> when the final setup screen opens.

The Sea Scan Survey icon will now be available on your desktop as a
shortcut for opening the program. Double click with the left mouse button on the
icon to start the program.

The Help Files

The Sea Scan Survey side-scan SONAR software makes it easy for novices to
learn how to manipulate the screens and begin to collect data almost
immediately. To quicken the learning process, Marine Sonic Technology, Ltd.
has developed a Help = 1file that describes every function and key. Thus, a fairly
comprehensive “virtual” software manual for Sea Scan Survey resides on your
computer as soon as you successfully load the software.

Overview of the Sea Scan® Survey Software
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In addition, the buttons identify themselves for you, as shown in the figure that

follows.

=

s A
Hide ficme
Corterts ] Index | Search | GRILY

= m Intraduction
@ Thig Manual

[7] The Sections of This Mz
[7] Understanding SOMAR
[7] side-Scan Systems
[7] 5ea Scan Survey Softw.
+ @ Overview of the Sea Scan®
+ @ Buttons and Menus
[7] Quick-Start Procedures
@ Frequently &sked Questions
+ @ In-Depth Discussion
+ @ Revisions
@ Glozzary of Acronymsz and T

Frint  Options

o000 | o

A Mode

snelg

MEPUA, [GHUD7] 1BU0S

Top Mext

Welcome to Sea Scan® Survey
software manual, Version 2.1.0. This
manual introduces new users to the
2008 version of the Sea Scan®
Survey  SOMAR  collection and
processing program. Sea Scan®
Survey, Version 2.1.0, is part of the
Marine Sonic Technology, Ltd. side-
scan SONAR system, Sea Scan®
High-Definition SONAR (HDS). The
user is assumed to have liftle or no
experience with side-scan SONAR
systems and software.

The material in this manual is
organized into discrete sections for
easy acquisition of the basics about
how to navigate through the most

common  screens  or collect data ¥

H » H N < ¥

arker Management Wwindow Image Adjustment Wwindow

ot the most recent sonar data "HOME"

Overview of the Sea Scan® Survey Software
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Buttons and Menus

Introduction to Each Window

Before you begin to run the Sea Scan® Survey software itself, get to know the
features that are available to you. This chapter introduces you to all the basic
buttons, menus, and screens that you will use as you collect and analyze SONAR
data. In the next chapter, Quick Start: Procedures|s, you will learn how to run the
data collection application and gather data during a SONAR run.

Start Sea Scan Survey by double clicking on the Sea Scan Survey icon if it resides
on your desktop. Another approach is to click on <Start> at the bottom left of your
computer screen. Then, click on <All Programs>. Select <Marine Sonic
Technology, Ltd> from among the list of programs on your computer. You will see
the name listed to the right. Click on the name, <Sea Scan Survey>.

/

ﬁ Marine Sonic Technology, Lkd ﬁ' 2ea Scan Suryey  k | E Sea Scan Survey

The software will start and you will see the introductory window, which presents the
company logo, version number, as well as contact information.

# No Survey - Sea Scan Survey
File Wigw Tools Help

onoooo | WO H N L2 & v ¥ BB w @ 000.00m [ PR ]

o | & Mode

Sea Scan Survey
V2.4.0

Data collection and review software
for Sea Scan™ HDS sonar systems

by Marine Sonic Technology, Ltd.

http://www.marinesonic.com

Initilzation countdown. ..
Copyright 2010 - MSTL

Buttons and Menus
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After the application has fully loaded, the workspace window will open. The
remainder of this chapter presents an overview of each item you will see there,
along with an explanation about the screens, buttons, and menus.

Caption Bar
The caption bar at the top left of the window displays the name of the software
and the current open survey or data file.

|ﬁ Depressor vane test.xvy [continue survey mode] - Sea Scan Survey

If the survey fails to open for some reason, a message will display in the caption
bar in place of the name of the survey. At the top right of this caption bar, you will
see the usual Minimize <—>, Expand <&>, and Close <[XI> Windows-based
control buttons.

=g

At the left of the caption bar is the system menu. Access this menu by clicking on
the Marine Sonic Technology, Ltd. dolphin in the far left top corner. You will now
see a pull-down menu that offers the usual Windows-based choices.

pressor vane lest. vy [continug surw

e | view Tock Help

: e o
_. Qpen Chrb
{ Coankindse Sureey

e

1 H00E0E 1S - EYEEROW MASKING TEST
Ext

1 2O0B0618 - HOS O The Waber Testing

e e

Status Bar

Td Tro gy T SR R S L,

The Status bar runs along the bottom of the workspace window!/s] and presents
information at the far left about each button in the waterfall toolbar and in the
main menu dropdown lists (shown here defining the Color Palette[ 1 button), the
range and transducer settings, the Global Positioning System (GPSlw1) status
(quality of the incoming signal), the waterfall speed and scroll direction (here
stopped), total amount of time in a survey or data file, and the SONAR status.

Buttons and Menus
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Tool Definitions _ _
Jump ko & particular bime. |

The leftmost portion of the Status bar at the bottom defines any waterfall tool 21 you
point to with the mouse pointer. It also gives a brief explanation of any item listed in
the main menu dropdown lists (here, explaining the Jump To button).

Waterfall Scroll Speed and Direction

STOPPED |

The Status bar shows how fast the waterfall is scrolling (1x to 30x) and in what
direction; otherwise, it will indicate that the waterfall is stopped. The waterfall
automatically scrolls at 1x forward when a file is opened.

The waterfall speed shown in the Status bar is relative, not absolute.

Total Time

| 01:13:43

The Status bar shows the total amount of survey or data time in the buffers in
hours:minutes:seconds (from left to right).

SONAR Status

| Sonar Connecked |

The SONAR Status bar portion of the Status bar is at the right end. It will have a

background and also indicate in words that the SONAR is connected. The
background will be red and the words will indicate that the SONAR is off when it is
not connected.

© Sonar NOT Connected
SONAR Information

| 65.0 ft @ 150/150

The SONAR Information bar portion presents the range@ and frequency of the
transducers.

GPS Status

]| 172.2 It |

The GPS Status bar portion shows the estimated accuracy. If under 50 feet
accuracy, the background turns green, above 50 feet, the background turns
Yellow ; if the background turns red, the GPS data is insufficient, invalid, or lost.

Buttons and Menus
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Work Area
The work area is your palette for acquiring, evaluating, and marking incoming towfish
data. As in the sample below, the work area also shows the echo information that
creates a picture of the seafloor.

ﬁr«maw HD% O The Water Terting - 5o Scan Serey = - :"k_r
P Y Jook  peip
ionoaz 4 B OB+ H ©u <L & b y - | D00 m |
i - B N o W M| L - Ll o el ]
SOMAR ‘?/‘(r‘ S 5 ;
toalbar =)
SOMNAR
naedal =
display il
Ell:uati-:::un"'-.‘
Status
bar =
"] a0 oy SO I ek T FT0eE a2 b 2 |

Main Menu Bar
File
As is standard with any Windows-based program, the FEile pull-down menu

allows you to create a <New> file, <Open> an existing one, <Continue
Survey>, or <Exit>.

T' Use the <Alt> button to access the menu. Then the corresponding
I p underlined letter can be pressed on the keyboard.

Buttons and Menus
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Mew Chrl+m

Capen ChrlC
Conbinue Suryvey

Close

1 20060619 - HDS On The Water Testing

£ 20080619 - EYEBROAW MASKING TEST

Exit

New
Opens the Begin a New Survey Wizard. The Wizard asks for a survey folder
(where you want the information stored), name for the file, a brief description (so
you can discriminate in the future between multiple survey files), and the
filename prefix. Sea Scan Surveyrequires this detail because you are creating a
“filing cabinet” for all the data files, the survey file, marker snapshots, and the
waypoint data that you collect during a survey.

&m-mnmm ﬂl

IF oy weoul] Bess bo ackd dats bo an mdsting survey,
select cancal oo dhooss Cpens nom e Fils e

1 Gedect Fulder for Seascan Data

CADacusments and Sebtigs|Preferred Cushonm| | Brimerte

2x Enker Wame for Sumvery
200 24

¥ Ertex data fila Prefic
FILE

A2 A dascriphion

M despeription:

The settings in the window are the default entries that the software has
automatically assigned. To change the default survey location, click on the <
Browse> button (see above figure). To change the survey name and/or data file
prefix or to add a description, replace the information in the white boxes with
your own designations.

Buttons and Menus
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An alternative to that approach is to click on the <Tools> button. At the
pull-down menu, select <Start a New Survey>,

Tools | Help

Settings

Weaterfall Capkure (F10)
Fing Capture (F11)
art A Mew File

Chart Management

Survey Repork

Survey to XTF

The window will open and the screen, "Begin a New Survey," will appear.

Open
Two choices are immediately presented to you when you click on the Open
command: you can choose to open a Survey or a File.

Opening a Survey

When you open a Survey, you are actually retrieving a filing cabinet full of files
that include all the markerhsis and waypoint/si's you inserted during data
collection. These files are set up in such a way that the software can move
seamlessly through the large amounts of data it has collected. Thus, all the data
in that Survey filing cabinet can be accessed without your having to look through
individual files.

When you wish to view a marker or waypoint that you inserted during a
T' search, the software automatically sifts through all the files it has stored

I p in that Survey "filing cabinet." The software then shows that location in
the Navigation Plotter window.

When you open a Survey, the software automatically starts buffering@ﬁ (loading)
the first file in that survey into memory. Survey files end in the extension, .xvy /st
. You cannot add files to the opened survey.

T' The only way to append new files to an existing survey is to select
I p Continue Survey at the File dropdown list.

Buttons and Menus
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Opening a File

When you open a File, which is one file that contains data only, the software
automatically starts loading the file. The SONAR Data Stream files end in the
extension, .sdslsil. In this mode, you cannot create markers or waypoints.
However, you can select and open multiple files. As you select the files to open,
the software creates a temporary survey; this temporary survey will be deleted
when you close the files or end the program.

Continue Survey
When you open an existing Survey file to continue adding data to it, the software
will create a new data file and will be ready to record the new information. Then,
as the new information is recorded, it will be appended to the end of the
pre-existing data in that opened survey file.

T' You cannot accidentally overwrite a survey. A query box always pops up
I p and asks for confirmation before overwriting.

Most Recently Used Surveyl/Files List
This listing appears beneath the <Continue Survey> option on the <File>
pull-down menu. It shows your most recently opened or created surveys. Left
click on one of these in the list and the software will immediately open the survey
for you.

Exit
This option immediately exits the program.

T' Sea Scan Survey constantly saves data to its files, so there is no need to
I p click on <Save> before exiting the program.

View
The View pull-down menu shows the windows that you can open as you work.
These windows can then be docked and/or hidden when not needed (see also
Docking Semantics/7). Simply click on the window you wish to open. A check mark
will remain there as long as the checked window is open.

Buttons and Menus
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No Survey - Sea Scan Survey
; Eil] Wi )u:u:-ls Help

3 Menu Bar
: 00:C

Skatus Bar

Skakus Window

3 Mode

Sonar Contral Window
Image Adjustment Window
Marker Management Window
Mawvigation Plotker Window

& Mode

Signal Stakistics

Wakerfall Toolbar

Menu Bar

! Flle | view | Tools Help
Click this option in the <View> pull-down menu to show or hide the Main Menu bar.
The default placement of the Menu bar is normally at the top of the Sea Scan
Survey window.

Status Bar

Td Tro gy T SR R S L,

Click this option in the <View> pull-down menu to show or hide the Status bar. The
Status bar is in a fixed location at the bottom of the Sea Scan Survey window and
cannot be moved.

Buttons and Menus
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Status

Time/Date:
Elapsed Time:

Fange:
Range Delay:
Left Freg:
Right Freq:
Latitude:
Longitude:
S0G:
COG:
Heading:
Alfitucle:
Depth:

ax
19:25:53.323 Fri 16 Sep 2009
00:17:42

25.0m

0.0m

B00kHz (0017)

B00kHz (0018)

377145480 N
76°29.2241''W

470 kt

11570

Mo Data

Mo Data

Mo Data

SonarHeading: 123.40

Sonar Roll:

Sonar Pitch:

320
-2.50

Click this option in the <View> pull-down menu to show or hide the Status window.
The default placement of the Status window is up to you. (See the discussion on
Docking Semantics/s1 for how to adjust window placement.)

SONAR Control Window

Sonar Power

OFF
Transducers
Left:
Right:
v Lock
Rangs
Range Delay
77
00m [ Disabls

Speed Over Ground
* Manual
" Auto

Fing Rate:  1.0Hz

Click this option in the <View> pull-down menu to show or hide the SONAR Control
Window. The default placement of the SONAR Control Window is up to you.
(See the discussion on Docking [s=Semantics/s! for how to adjust window

placement.)

Buttons and Menus
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Image Adjustment Window

Image Adjustment Window

Gain:0 Left Channel Apply To All Data Right Channel Gain: 73

Data Histogram Data Histogram = ‘ =
Reset

i B flt
i | = o=
2l W Locked =l
U Maxi 100 Wini 13 Max; 100 ==

¥ Manual Gain

Click this option in the <View> pull-down menu to show or hide the Image
Adjustment Window. The default placement of the Image Adjustment Window is
up to you. (See the discussion on Docking Semantics|s1 for how to adjust window
placement.)

Marker Management Window

MName:  MaRKO001

Delete Marker

Click this option in the <View> pull-down menu to show or hide the Marker
Management Window. The default placement of the Marker Management
Window is up to you. (See the discussion on Docking Semantics|=] for how to
adjust window placement.)

Buttons and Menus
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Navigation Plotter Window
Flotter

NEHEER R X

0% 151873 N

MNote magnification
reminder

_3'3‘”‘42”“

¢
o

Click this option in the <View> pull-down menu to show or hide the Navigation
Plotter Window. The default placement of the Navigation Plotter Window is up to
you. (See the discussion on Docking Semantics /s for how to adjust window
placement.)

A-Mode Window

A Mode

Click this option in the <View> pull-down menu to show or hide the A-Mode
Window. The default placement of the A-Mode Window is up to you. (See the
discussion on Docking Semantics!s1for how to adjust window placement.)

Buttons and Menus
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Signal Statistics Window

Left Channel
Average: 19460
Minimum: 0
Makimum: 45040
[~ Process Data

Right Channel

Average 18993
Minimum: 0
Maximum: 38384

Click this option in the <View> pull-down menu to show or hide the Signal
Statistics sl Window. The default placement of the Signal Statistics Window is
up to you. (See the discussion on Docking Semantics s for how to adjust window
placement.)

Waterfall Toolbar

i Eile Wiew Tools Help

§|J|J:|]2:15|'!r E !| H ’_‘:‘ <L [_” [H | X EEE— }_|uuu.uum H[{_u_ ] _@)_

Click this option in the <View> pull-down menu to show or hide the Waterfall toolbar.

Tools
The Tools pull-down menu provides access to the settings you can adjust when
starting a search or any time during the data capture process. Simply click the option
you wish to open.

Tools | Help

Settings

Waterfall Capture (F10)
Ping Capture (F11)
Skart & Mew File (Ins)
Chart Management
Survey Report

Survew to XTF

Settings
Click Settings and a window opens. This window provides you access to the
settings you can adjust as you collect SONAR data. At each of the seven
categories of Waterfall, SONAR, Navigation & Fathometer, Units, Survey

Buttons and Menus
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Settings, Marker Labels, or Application, you will see a <—> (indicating that all
the pages under that category are open, as shown below for the Waterfall
folder); or you will see a <+>, indicating that more pages are available under that
category, as shown in the SONAR and Navigation & Fathometer pages. Click
on the <+> to open that category. Then, click on any of those headings in the list
to view the relevant page.

All pages
showing == | tiiaterFal
Zoam Setkings

Image Adjuskments
Features

Mora pages Sonar
available _" @Navigatinn & Fathometer
Linits
Survey Setkings
Marker Labels
Applicatian

Waterfall Capture
Click on Tools, then Waterfall Capture and the Save Screen Capture window
opens. At this window, you can take an instant snapshot of the current screen and
save the image as a bitmap (bmplisi)) image file. You then choose the file name and
the location where you wish to save the image file. Click on <Save> to save the
image file. If you do not wish to save the image file, click on the <Cancel> button.

TI p You can press the F-10 key at any time to pull up this same screen.

i s
a 1 - 1 B
iy By
e
:'F""‘
¥ InF n
o e =
I FLOE,
| ,
Dot
‘_ [ op— - - |
£
]
[y Sy firvr am e Powesg. [ fog - FoH
-
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Ping Capture
Click on Tools, then Ping Capture, and the Save Ping Capture window opens.
If you would like to save the raw data from a pingl=] that you are pointing to in
the waterfall display window, you can do so by saving this ping capture as a
comma-separated value (csvl|=) text file.

TI p You can press the F-11 key at any time to pull up this same screen.

ey g apmarn 2 H

Start a New File (Ins)

Tools | Help

Settings
Waterfall Capture (F10)
Ping Capkure (F11)

ark A MNew File

Chart Management

Survey Report

Survey bo XTF

This shortcut option allows you to start a new file from the <Tools> pull-down menu.
This becomes convenient when doing surveys and you want to ensure that a survey line
is in one file.

Chart Management
Click on Tools, then select this item to run the Chart Management software for
the Electronic Navigation Charts.

Buttons and Menus
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$-57/ENC Chart Folder

Enter the falder where your charts are stored

Valid chart folder.

=] (o)

Sea Scan Survey V2.4.0 contains a new version of the S-57 Electronic
Navigation Chart (ENC)lsi] charting code.  This new version is incompatible with
any previously installed S-57 chart databases in Sea Scan Survey. Therefore, if
you have V2.3.0 or earlier, uninstall Sea Scan Survey and the USA Charts. A
new USA coastline installer now addresses this issue.

Sea Scan Survey uses two separate charting folders:
1. USENC for the unlicensed/free S-57 charts
2. LSENC folder for the licensed/purchased S-57 ENC charts.

The details on chart management for each chart type are listed below.

Unlicensed/Free (NOAA USA Coast Line) S-57 charts
To use the unlicensed/free S-57 charts in Sea Scan Survey, you must install the “
Install Sea Scan Survey USA Charts.exe” installation package. This will create a
base chart database, add the World Vector Shoreline (WVS|w=) data, and
optionally install precompiled National Oceanic and Atmospheric Administration (
NOAA) 1] USA coastline charts. If you install the NOAA USA coastline charts
using the installer and do not need to update, remove, or change the charts, then
you do not have to do anything else.

To update or remove charts from the database, Sea Scan Survey uses the
USENC folder for your chart database. To select charts for use with Sea Scan
Survey, visit NOAA’s ENC chart downloader web site:
http://www.charts.noaa.gov/ENCS/ENCs.shtml.

Once there, choose the particular set of charts you would like to use.

Marine Sonic Technology Ltd. offers the NOAA unlicensed/free
TI charts in the complete installation package and updates are
p issued at least once a year.

Buttons and Menus
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If you do not require the full set of charts, then choose a set organized by Coast
Guard district, by state, or by region. By installing only the charts you need, you
will reduce the amount of disk space needed and possibly speed up the
chart-drawing process in Sea Scan Survey.

No license is required for these, so the only files you need are the charts files
themselves.

When you download the charts keep them as .zip files. Do not

Tl p extract them.

To install charts into the Sea Scan Survey charting database,

1. Start Sea Scan Survey and choose Chart Management from the Tools
menu. This will open the Cell Manager program. The cell manager
starts by asking the location of the chart database. This is typically
C:\Program Files\Marine Sonic Technology, Ltd\Sea Scan
Survey\USENC\ for the unlicensed/free charts. You can browse to the

folder using the = button that is at the side.
@& ENC Chart Folder x|
@ Please enter the Folder where vour charts are stored
";;} |m FilesiMarine Sonic Technology, LkdiSea Scan SurveylLSENC, .,
Yalid chart Folder, Browse button r_‘
’Tl Cancel |

2. When you have entered the correct folder, the window will say “Valid chart
folder,” as shown in the above figure. Click the <OK> button, and then
click the <Install Exchange Set> button. This will open the ENC Chart
Management Window.

Buttons and Menus
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&5 Cell Manager x|
Cell | Inskalled ... | Withdrawn | Maw. Pur... | Cornpilaki. .. | Permit To | Carr
1 | 2l

Install Exchange Set. .. | @

3. Choose the <Path to the compressed Exchange Set> button. Browse to

the location where your charts are stored using the = button (see
above). This is the location where you downloaded the charts. You can

browse to the location by using the = button. Ifitis a valid zip file
containing a chart set, the name of the chart set will appear below the
path. If it is not valid, the program will say “Not a zip archive containing an
Exchange Set” below the path. Click the <Next> button.

Buttons and Menus
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e ———

) EMC Chart Management - Exchange Set ﬂ

Chooze the type and location of the 557 Exchange Set that you want to ingtall @

Standard 557 Exchange Set [UKHD, Primar, etc.)
" Path to the root folder of the Exchange Set

| ]

L]

Compresszed

Path ta the compreassed
Exchange set

% Path td the compressed Exchange Set

| |I3:"-Zipped Ewchange Set
G: [CO] Drive not ready

Select a Compreszed Exchange Set

! | ‘ Cancel |

4. Choose the installation options. It is generally a good idea to check all of
them: Pause on Error and Delete old withdrawn cells (to prevent buildup
of unused data). Click the <Next> button.

# ENC Chart Management - Install Dptions ﬁ

o

[ Pause on eror

EI If there i a problem then installation will stop until you acknowledge the problem.
- r

Ifal

|

J Thiz Exchange Set does not require permits

KE [ Delete old withdrawn cells

When thiz option iz on, any cells that were marked as withdrawn over bwo weeks ago
will be deleted.

‘when turned off, withdrawn cells are kept.

Press 'Mext’ to install the Exchange Set

< Back | Mext > | Cancel
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5. The application will now begin to install the chart sets (this may take
several minutes).

® Cell Manager x|

Cel | Installed ... | Withdrawn | Maw, Pur,., | Compilati.., | Permit To | Tt
LISZECO3M 16,001 Mo EMC General 1,200,000 10
IS3EC0EM 7.004 Mo EMC Coastal 200,000 21
LIS4MDZ0m £.000 Mo ENC Appra... 80,000 3
IS4MD40M 4,000 i} ENC &ppra... 80,000 11
LIS4MCS3M 16.006 M ENC Appra... 80,000 8
a1z 9,000 [§] ENC Appro... 20,000 31
IS4 8400 6,000 i) ENC &ppro... 20,000 3
LIS4Aa50M 14,000 i) ENC &ppro... 20,000 10
LS4y a70M 9,002 Mo ENC fppra... 80,000 3
IS5MD 1M 5.003 Mo EMC Harbour 40,000 31
LISSMD4M 5.000 Mo EMC Harbour 40,000 3
LISSMCE4M 2,000 Mo EMC Harbour 40,000 1
L||55'u'.¢\10|'\‘1 13,000 Mo EMC Harbour 40,000 T
4 L

| Install Exchange Set. .. | Q

6. Close the application when it has completed installing the chart sets.

S-57 Charts for Other Areas Outside of the USA
Before you use the licensed S-57 charts in Sea Scan Survey, you must install the
“Install Sea Scan Survey Licensed Charts.exe” installation package. This will
create a base chart database, add the World Vector Shoreline data, and install
USB drivers for the USB security donglelsi.  When installing or using the
licensed charts, the USB security dongle must be plugged in to the
computer.
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Completing the Found New
Hardware Wizard

insWling the software far:

) USB Dongle - Soft RO ackion Dauics
\> ey Hardweare Wizard

opens when the dongle
is plugged into a USB

Click Finizh to cloge the wizard.

[ A ] |

Sea Scan Survey uses the LSENC folder for your chart database. However,
before you can purchase charts for use with Sea Scan Survey, you must choose
a chart provider. Currently, there are two major chart providers to choose from:
the United Kingdom Hydrographic Office (http://www.ukho.gov.uk/) and Primar
(http://www.primar.no/).

When you have chosen the chart provider you would like to use, you must locate
a distributor (in order to purchase the charts). Both chart providers have a link
on their web pages to their distributors.

We suggest you narrow the distributors down geographically and
TI then choose the best one based on their willingness to work with
p you to purchase charts.

After finding the distributor, pick out the S-57 ENC charts you would like to
purchase. This is generally accomplished by using a chart catalog.

SOME DISTRIBUTORS DO NOT SELL THE S-57/ENC
. CHARTS, SO PAY CLOSE ATTENTION TO THE
Warn N g DISTRIBUTOR LISTS, AS THE LISTS SHOULD INDICATE
WHAT FORMATS THE CHART DISTRIBUTOR CARRIES.
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The chart catalog is usually a piece of software that allows you to choose charts
graphically for the area you are interested in. Both chart-provider companies
offer free downloading of their chart catalogs. When you have downloaded and
installed a company's chart catalog, you use that chart catalog to select the
charts you want and place them in the Chart Basket. When you have completed
filling your basket, you then must save the basket to a file.

ENC charts are typically sold as on a subscription basis. The length of the
subscription determines how long you have access to chart updates. Typically,
1-month, 3-month, and 12-month subscriptions are available. Generally, the
shorter the subscription, the cheaper the charts will be. At the end of the
subscription interval, you will still be able to use the charts; however, you will no
longer receive updates.

T' Make sure you check with your chart distributor for details about the
I p subscription service and updates.

To order the charts in your basket, you typically send the Chart Basket file to the
distributor by e-mail along with your User Permit that is associated with your
licensing dongle. The User Permit is a 28-character code made up of letters and
numbers.

You should have received a User Permit with the Sea Scan HDS
system; however, if you need to retrieve it, you can use Sea Scan
Survey to get it. Do this by opening the Plotter Settings. Make sure
. the “Premium S-57” chart is selected. If the premium charts were
Tl p not enabled before opening the plotter settings, click the Apply

button upon selecting the premium charts, then click on the
Configure button. Failing to do so will result in the User Permit not
being found.

Below are the windows described in the above Tip.
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Diass Latitude/Longihude Labek: [ W Show Deoth Sounding
Digss Boat lcon v W show aids Ta Navigation
Dirass Swaath — ¥ show Important Test
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Denth Unks: Fbers
S rRe = .57 - Coanliou
Electionic Chart Backgiound ___Premium 5-5 Configure Safety Depth: .00
Step 1: Select Step 2: Press the
"Premium $-57" Configure button Shalow Contowr: | 2.00
charts
Step 3: Press the [pafety Contour: 20,00
"Show User Permit” ﬁ
o Conbour: 30.00
button 2
b _ §
Step 4: This is the User User Permic F3AF252A26F 31 S0BEDE344453635 | Show User Permit |
. Senal Humber 11116
Permit and USB dongle O | Carcel |

serial number. Press

Cntrl-C to copy the contents
to the clipboard.

1.9

Apply

Cancel l

When you have sent your Chart Basket and user permit to the chart distributor
(and paid them), they will send you a permit file and instructions on retrieving the
charts. They may also send you the charts on CDs or DVDs. With the permit
file and the charts, you can now install them into the Sea Scan Survey charting
database.

YOU MUST USE THE FOLLOWING APPROACH USING
SEA SCAN SURVEY TO ACCESS AND DOWNLOAD THE
LICENSED FROM THE CDs/DVDs THE CHART

Warning

DISTRIBUTOR SENDS. NO PC-BASED INSTALLER WILL
SUPPORT THIS PROCESS.

To install the charts into the Sea Scan Survey charting database,

1. Start Sea Scan Survey and choose Chart Management from the Tools
menu. This will open the Cell Manager program. The cell manager starts
by asking the location of the chart database (typically C:\Program
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Files\Marine Sonic Technology, Ltd\Sea Scan Survey\LSENC)) for the

licensed charts. You can browse to the folder using the = = button.

2. After you have entered the correct folder, you will see “Valid chart folder” in
the window. Click <OK>, then click the <Install Exchange Set> button.
This will open the ENC Chart Management Window.

3. Choose the <Path to the root folder of the Exchange Set> button. Browse
to the location where your charts are stored. This is probably your CD/DVD

drive. You can browse to the location by using the "= button. Ifitis a
valid location, the name of the chart set will appear below the path. Ifitis
not, the program says “Not an exchange set” below the path. Click the
<Next> button.

4. Next, choose the installation options. It is generally a good idea to check
all of them: Pause on Error, Install Permits (required), and Delete old
withdrawn cells (to prevent buildup of unused data). Click the <Next>
button.

% ENC Chart Management - Install Dptions ﬂ

ﬂ If there iz a prablem then installation will stop until you acknowledge the problem.

W Pause on eror

W' Install Permits

=)
— Check thiz box to choose a meta permit file to install

ig W Delete old withdrawn cells
‘wihen this option is on, any cells that were marked as withdrawn over two weeks ago
will be deleted.

‘wihen turned off, withdrawn cells are kept.

Press Mest' to select a Permit file

< Back | Mest » | Cancel |

5. The last step before the installation process begins is to select the permit
file. This file should be a text file that the chart distributor sent you when

you purchased the charts. Itis usually called permit.txt. Click the
button to browse to the location where you stored the permit file. When a
valid permit file is chosen, the application will indicate it by displaying the
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permit data and version.

6. Click the <Next> button to begin installation of the permits. When the
permits have been installed, click the <Next> button. The application will
now begin to install the chart sets. Close the application when it has
completed installing the chart set or click the <Install Exchange Set> button
again to install another chart set.

& ENC Chart Management - Installing Permits x|

Permit update summary: 0 Updated 0 Added 0 Deleted

100%

Prezz 'Mext' to inztall the Exchange Set

< Back | Mext > | Cancel |

You may need to repeat this process for more than one chart
TI p set. In fact, you may have to perform these actions for each
CD.
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2 ENC Chart Management - Installing Exchange Set | x|

Australia AU43E150 4,000 [izsued 6/3/2009) permit expiry date iz 1,/31/2011 =]
Australia AU436150 4.000 [issued 6/3/2009] installed and updated

Australia AUTEDTE0 5.000 [izsued 11/24/2009] permit expiry date iz 1/31/2011
Australia ALUTEDTB0 5.000 [izsued 11/24./2009] installed and updated

Auztralia AUS24193 2002 [izsued 1/29/2010) permit expiry date i 1431,/2011
Australia AUS133 2003 [izsued 1/29/2010] installed and updated

Australia AUTEDT20 1,003 [izsued 10/7/2009) permit expiry date is 1/31 /2011
Australia AUTEDT20 1.003 [izsued 10/7/2009] installed and updated

Sustralia AURSA208 7001 [izsued 1/4/2010]) permit expiry date iz 17312011
Auztralia AUS2208 7001 [izzued 1/4/2010] installed and updated

Auztralia AUS<2000¢ 4000 (izsued 10/21/2009) permit expiry date iz 1/31/20011
Australia AUS=2000¢ 4000 [izzued 10/21/2009] installed and updated
Australia AU435151  7.001 [izsued 2/19/2010) permit expiry date is 1/31 /2011
Australia AU435151  7.0071 [izsued 2/1342010] installed and updated

Australia AU434151 5001 [izzued 21 042010] permit exping date iz 14312011
Auztralia AU434151 50071 [izsued 2/10/2010] inztalled and updated

Auztralia AU433151  4.000 [izsued 10/22/2009] permit expiny date iz 1/31/2011
i&ustralia A433151  4.000 [izsusd 10/22/2009] inztalled and updated

Irstalling cells 15%

| | Stop |

Now that the exchange set has been installed, it is ready for use in Sea Scan
Survey. If the chart background does not update properly, it may be necessary to
close Sea Scan Survey and reopen it.

Deleting Charts
You may want to delete charts at some point in time. To delete charts,

1. Start by opening the Chart Management application from the Tools menu
in Sea Scan Survey.

2. Choose the unlicensed chart database folder as instructed above. Then,
use the mouse to select the charts you wish to delete.

3. Click the <Delete Cells> button when ready to remove the selected charts.
To select multiple charts, hold down the CTRL or SHIFT key while clicking
on the charts.

Additional Charts
In addition to the S-57 charts, the Unlicensed and Licensed chart installers now
include the WVS (World Vector Shoreline) data. This data fills in where there is
no S-57 ENC data. It is not nearly as detailed as the S-57 charts can; in fact, It
generally is just an outline of the shore.
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Survey Report
Export a survey and markers as an HTML 1] (Hypertext Markup Language) report
that generates in the report subfolder. It will then open the report in your default web
browser. The report has been specially formatted to facilitate printing.

Please note that using this feature will tie up the Sea Scan Survey application until all
markers and waypoints have been processed. Each marker and waypoint will be
successively highlighted by a green box as the file processes the information to
complete the report, which will be exported to your web browser for viewing. A
sample survey report is shown below. Note the corporate logo in the top left corner.
This logo can be changed to that of your organization (see how to change the logo in
Exporting a Survey/ss], in the In-Depth 4] section).
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SDS-to-XTF Converter
This menu item runs the dialog window where you can convert SONAR Data Stream
(sdshsi)) data to eXtended Triton Format (xtfs1). The xtf file format is used widely for
recording various types of hydrographic survey data, including side-scan SONAR,
shallow seismic and multibeam bathymetry, associated position, and attitude
information. It is the most commonly used format for this type of information
exchange in the hydrographic survey industry.
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Click the " button at the right for the “File to Convert” to bring up an Open File

window. There you can select an sds file to convert. Click the = button at the
right of the “Output File” to bring up an Open File window to select an xtf file where
you wish to place the converted data.

Click the <Convert This> button to start the conversion. Click the <Close> button to
close the sds-to-xtf converter window.

SDS to XTF

File to convert
Gutput Fle

Help
This menu option will open the Sea Scan Survey Help pull-down menu. There you
can choose to view Help topics or About Sea Scan Survey by clicking on either
topic.

T' The Help file is basically a virtual version of this software manual that you
I p can access at any time you need information.

b

fboust Sea Scan Survey...

Help Topics
Click Help to open this virtual user's manual. As with any Windows-based
program, this help file is indexed and searchable.
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Hide Home nt Optianz
Cantents l Index ] §earch] FENR This Manual
= [ ntroduchon
W 2] Maraal Welcome to Sea Scan® Survey

2] The Sections of This Mz | | SOffware manual, Version 2.1.0. This
7] Understanding SONAR manual introduces new users to the
2] Side-Scan Systems 2008 version of the Sea Scan®
(7] SeaSean Survey Softw. ||| Survey  SOMAR  collection  and
+ @ Overview of the Sea Scan® processing program. Sea Scan®
i % Ejt.:kn;t:td F-hjne.:”:jwes Survey, Version 2.1.0, is part of the
2] Frequently Asked Qusstions Marine Sonic Technology, Ltd. side- |
+) @ InDepth Discussion scan SONAR system, Sea Scan®
| @ Revizions High-Definition SONAR (HDS). The
Glozzary of Acronyme and T user is assumed to have liftfle or no
experience with side-scan SONAR
systems and software.

The material in this manual is
organized into discrete sections for
easy acquisition of the basics about
how to navigate through the most
! 21|/l common screens or collect data .|

About Sea Scan Survey
Click About Sea Scan Survey to open the window that shows the current
version number of the software as well as contact information for Marine Sonic
Technology, Ltd. Click on <OK> to close the window.
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About Sea Scan Survep x|

SeaScan Survey Version 2.4.0
Copyright [C] 2070

Marine Sonic Technology, Ltd
P.0. Bowx 730

B808 George ‘W azhingtom
temorial Highway
White: Marsh, Va

Phone; [B04]693-9602

Faw: [B04]693-6785

Toll Free; [800)447-4804

Email: matlEmarinesonic.com

For software updates please wisit:
hittp: A v marinesonic. us/downloads. php

Docking Semantics

The Sea Scan Survey work area can become quite congested if you open multiple
windows as you are collecting data, yet you will need and want access to the various
windows. These can now be managed quite easily with the unique capability to
move or hide windows until you need access because this software contains a
convenient feature that allows you to open windows of information, then “dock” or
store them on the sides of the work area for future reference. Think of these as tabs
on a “file folder” that you close and stack on the sides of your work area, then
re-open when you need them. You can find these under the

<View|s> pull-down menu. They include the <Status_Window/|s>, <SONAR
Control Window/>, <Image Adjustment Window! 1> <Marker Management
Window/ >, <Navigation Plotter Window|»>, <A-Mode Window/=®>, and <
Signal_Statistics Window/ 211> Simply select the one you want and that window will
open.

To dock the window, click on the thumbtack icon # at the top right of the window.

F o Y
Skatus = Tao dock the
indowe, click on
the thumbtack

Click on the tab to open the docked folder; click on the <x> at the top right of the
opened tab to close it.

Skatus £’:)7Tq ElDSEthE
window, click on

the X
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Docking Markers

Docking markers are like compass-style arrows that you can use to orient the windows
you open from the View|ss] pull-down menu. When you click by one of the selections,
that window pops up on your work area screen. Press in the caption bar and hold
down on the mouse button; the compass-style arrows will appear.

Docking
markers

Press the mouse button and hold it down as you drag the opened window toward one of
the compass-style arrows. When you reach the arrow you want, simply hold your mouse
pointer over that arrow. A dark blue strip in the work area window appears just before
the window docks to show where that window will reside.

Buttons and Menus

40



Marine Sonic
Technology, Ltd.

Gloucester, VA

You have the choice of letting the window “float” anywhere within your workspace area
or attaching it at the top, bottom, left, or right side of the work area. The window will
remain in that location until you minimize, close, or drag it to another location. Further, if
you close, then reopen the window later, it will pop up where you last placed it.

P Bl Yew Tods Help i fle Y Toos Help
L0o00:00 4 [ Cpo:00:00

. Docked at the top above the

work area
Daocked to the left of N
the work area || Ele Wiew Took Help
El Lon:00:00 &

= 4 Mode
Elapsad Time: 00000200
Range Mo Dete
Fange Deley: Mo Dot
Left Frag Mo Deta
[Right Freq Mo Dwia
Latinsde: No Data
Longitude No Deta

o Diata
COG Mo Dimim
Heading Mo Deta

Al o Daia

Depth Mo Deta

Floating in the work area |
window Status

Docked at the bottom of the
wiork-araa window

T' You can always place your mouse pointer over one of the open windows,
I p disable the thumbtack icon, and drag that window to a new location.

Tab Interface
When you want several windows available to you but don’t want to clutter the work
area window unnecessarily, a convenient option is to dock multiple windows at the
side of the work area window with just the name of that window showing. Dock them
by using the thumbtack to auto-hide them.
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Simply click on the window you want open under the View|:s] pull-down menu.
When the window opens, drag and center it over the compass arrow at the location
you have chosen.

Auto Hide
After the window is docked where you want it, click at the margin to the side of the
window. Then click on the Auto Hide icon at the top of the window.

When you move your mouse pointer back to the work area window, the window will
automatically close except for the tab heading, which will be visible at the side of your
workspace. You can reopen that window at any time simply by moving your mouse
pointer back to the side of your workspace and pointing at the tab you want.

Before moving a window that has the Auto Hide feature enabled, you must click
again on the Auto Hide icon to disable it. Then you can drag the window to a new
location and re-enable the Auto Hide feature.

T' You can always click and drag at the bottom corner of any floating
I p window to resize it.

Docking Window Features

A wealth of functions and information is available at the various docking windows.
These windows are the ones you will use most frequently.
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Navigation Plotter Window

The Navigation Plotter|:] Window displays the current location of the surface
vessel. The boat is represented by an icon that is rotated to show the course or
heading (if the heading is available and if the boat icon option has been selected
in the Plotter Settings window).

Plotter
R AHHEAE - A 0.00m

30°15.1937' N

The SONAR swath is displayed to show the estimated coverage. The swath|is1]
coverage for the left channel ss1] (transducer) is shown with red lines. The swath
coverage for the right channel is shown with green lines. The boat path is
displayed with a black line ( ). The Plotter will show the boat's location
(including the direction the bow is pointing) even when the SONAR is off;
however, the Plotter will not draw a swath when the SONAR is off or if that option
has been de-selected. Some data is necessary for the Plotter to show a track;
that data may be simply a rub check or by having the SONAR on for a second.

Boat's projected
forward swath

Boalf's swath with red or
green channels
{denoting f or F SONAR)

The Navigation Plotter Window displays the scale in user-defined units in the
upper corner. The Plotter window also displays the actual L/L}si grid lines and
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labels. Note the red bull's eye just to the stern of the vessel; that bull's eye
denotes a marker.

Platter x
N Bl | ] X 0mn

30° 21,6256 N U a

Marker

bull's eyz

0= 7 0735 N a7 om

INRREEE Y L
85'&2.298?‘( "

(Ges coesazw -
35° 246091 W

° 525157 N

The Navigation Plotter has two valuable default functions, Center/Pan and
Marker/Waypoint Information. These functions are available when no Plotter
tool is activated.

Center/Pan: Place your mouse pointer at a location you select in the
Plotter window, then double click with the left button. The Plotter will
center on that location.

Marker/Waypoint Information: A single left click in the Plotter window
selects the closest marker or waypoint. Click the mouse pointer on
a marker or waypoint dot to see in the Marker Management
Window the L/L, classification (whether marker or waypoint), and a
preview image if the target is a marker. When you click on the
marker or waypoint, a bull's eye will appear.
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L a Zoied Mg - e _-".:ﬂ :

: 1 'Sk e TS -
Type: Marker 115 6 >4

o Mame: MARKOOO4 :

Description: 4

Lak: 30° 7.0343 N
Lon: 85 42,2406 W

Type: Waypaink :
Mame: Waypaintoao | LT
Description: Waypoint 0 [
Lak: 37= 14.5129'N

Lon: 76° 30,1418  w'

30°7 0415 N. o . LA Y @D .

. The color of the marker bull's eye correlates to the priority you
T| p have attached to that marker (high, medium, etc.). Waypoints
always have a green bull's eye.

The information will be highlighted in blue in the Marker Management Window
s Also, the corresponding marker or waypoint dot that you selected will
become Y&llew on the Plotter.

T' No Plotter tool can be activated if you want to use either the Center/Pan
I p or Marker/Waypoint information functions.

Right click on the Navigation Plotter Window to reveal a pop-up menu with the
following options:

Plotter Window Settings
Auto Scale

Auto Center

Create Waypoint

Delete Marker or Waypoint
Edit Waypoint

At this pop-up window, you can access plotter settings, adjust the plotter window
itself, or create or edit waypoints. The approach for waypoints is very convenient
and easy:

1. If you right click randomly in the plotter window, the pop-up window opens
with the <Create Waypoint> option available, but the other waypoint
options gray, thus not accessible.
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Plotter Window Settings

v Auto Center

Create Waypoink

2. If you right click on a waypoint, then it displays the <Edit Waypoint>
option.

1 Plotker Window Settings

1

v Auto Center

! Create Waypoint
i Delete Marker or Waypoint

Edit W aypoint

3. If you then select either the <Create Waypoint> or <Edit Waypoint>
option, a dialog box opens that allows you to manually enter L/L
information and any description you would like to add.

Create or Edit Waypoint

Lacation:

Latitude: 37 14,4338 1|

Longitude: 7o 30,1520
Example Location: 37 14,4333 N

Descripkion:

Waypaink A

oK Cancel

The Navigation Plotter Window displays all the markers and waypoints within
its view area in relation to the actual SONAR data, giving a real-time view of the
operation. It also shows vector-encoded digital geo-referenced charts!e1 in the
background for real-time orientation if you select that option.
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The charts on the plotter may slow computer operations; thus you may
wish to de-select that option by changing the Navigation Plotter settings
when the charts aren't needed.

Toolbar
IR SHH R W= Y 0.00 m

The Toolbar contains the following tools:

Length . : Depress this tool, click once at the starting point on the Plotter, then
click again at the end to draw a line; the software will calculate the length for
you and show it at the right side of the toolbar. That measurement will remain
there until you replace it with another measurement. Click the Escape <Esc>
key to deactivate this tool.

Waypoint ¥ . Depress this tool then click twice in the Plotter window where you
want to place a waypoint. The location and any details you add will be listed
in the Marker Management_Window/s] and a dot will be placed at that
location in the Plotter window. Click the Escape <Esc> key to deactivate this
tool.

Map-Bearing Line 'iil: Click on this tool to enable a set of lines that extend from
the bow of the boat across the chart showing the projected direction and
swath (very helpful when performing a search with overlapping lanes). This
line can be turned off! s if preferred.

hhhhh

Projected forward swath

S

Automatic Center -~>: Click on this tool to enable the auto-center feature of the
Plotter window to return the boat to the center of the grid when it goes off the
Plotter window. Click again or click the Escape <Esc> key to disable it.

Zoom In R . Click once on the magnifying glass icon at the top of the waterfall
toolbar to zoom in 5%; hold the button down and, every fifth of a second, the
software will advance another 5%. Click the Escape <Esc> key to deactivate
this tool.

Zoom Out = : Click once to zoom out 5%; hold the button down and, every fifth
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of a second, the software will retreat another 5%. Click the Escape <Esc> key
to deactivate this tool.

L
Zoom Box i . Click on this tool to draw a box around a particular area of interest
and zoom in on it. Click to set the center of the Zoom Box, then drag to
change the size of the zoom to encompass the area of interest. Click the

button again to deactivate this tool.

Marker/Waypoint Information Tool: Activate this default tool by clicking on a
particular marker or waypoint in the Plotter window. That item will then be
highlighted in the Marker Management Window/:s1. In addition, a window will
pop up in the Plotter window next to the marker or waypoint and show L/L,
classification (whether marker or waypoint), and a preview image (if a marker).
This information will remain as long as you point to the item. A “bull’'s eye” will
highlight the particular item you have clicked on.

Type: Marker

Hame: MARKD000
Drescription: O

Lak: 37° 14 35.3732508N
Long: 76° 30 22.9359167W

Sl A OO0 - .. N

Pan: This is a default tool. A double left click re-centers the plotter on the point
where you clicked.

Clear Navigation Tool X Click on this tool to clear all the navigation data in the
display and start displaying new data from the time you clicked the button.

Tool Readout Area o : The Tool Readout Area is to the right of the other

buttons. It displays the length when that tool is activated.

SONAR Control Window
The SONAR Control Window displays the current SONAR hardware settings and
allows you to make changes to them. As shown in the figure below, you have access
to the buttons to turn the SONAR pinging on or off; to select the frequency for each
transducer, to lock the two channels to the same frequency, to change the Range, to
set Range Delay, to disable Range Delay or to return it to its prior settings, and to
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alter the ping rate based on the SOG. Click on the buttons to change the settings.
When that particular button is active, it will be red. The inactive buttons will be black.
The buttons will be when the SONAR has not been started or is not connected
(as shown here).

SONAR Power

Turn SONAR power on to start the data collection process by clicking the <ON>

button in the Sonar_Control Window 4. The ON letters will become red after you

have depressed the button; the letters in the opposing button will then appear black.
The communication process between the SONAR and the application occurs in 5

seconds or less, so power will be supplied to the transducers almost immediately.

They will begin to ping (emit the acoustic pulse) and the incoming reflection data will

be recorded and displayed in the data window.

You will also see confirmation that the transducers are receiving power by observing
a red signal line in the waterfall display window. It will show the letters PW/si] (PW)
in the center of the water column just below the boat icon. Concurrently, the
transducers will begin gathering data and the waterfall display will begin scrolling.

A
P L

Data collection statts as soon
as the transducers receive
ot
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Transducers
Each pull-down box represents a transducer channel. Each channel can be
selected separately, as the left channel is independent of the right channel. You
can select both the left and right transducers or neither one (as shown, neither is
selected). At the pull-down box, you can select a separate frequency for each
transducer if warranted.

Transducers
Left.  Mone i
Right:  Mone =
v Lock
Transducers
Left: 300kHz[55933) -
Frequency choices for Right: 900kHz [R262] | -

the transducer _." None

300 kHz (6262)
Fangel 1800 kHz [1529)

If there is an interruption in the data stream for any reason, you will see a Yellow
line across the waterfall display window and the accompanying letters DL i) ( BL) in
the center of the water column. These letters indicate that communication was
momentarily lost to the transducers; that is, you have experienced a momentary
“data loss.”

Data was lost

marmentarily to bath AV N Y
transducers AT | © £

The Sea Scan Survey application also alerts you in the waterfall display when you
change transducer frequencylssil. You will see a deep blue line and the letters FS |1
(for frequency switch) in the center of the water column at the point in the data when
you made the change. These indicators in the record are convenient ways of
reminding you of transients or changes you made during the survey.

Frequency
change tothe
transducers a
this paoint in the
suUrvey
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Range
Fange

< | 400m - |

Change the range in increments of 10 if you have set the units for a short range
(feet); otherwise, the range is in increments of 5 (meters or yards). Depress the
arrow <w > to the right side of the current range setting in the pull-down box to select
from the list.

Alternatively, you can click the lower < < > or higher < > > buttons to the side of the
current range setting.

Sonar Pover Sonar Control Window & Sonar Control Window
Sonar Power Sonar Power
OFF
Tranzducers OFF OFF
Left  900kHz([3333) |+ Transducers Transducers
Right: = ; &
ight: | 300 kHz (6252 Left: 900 kHz [3333) Left  900KkHz([593% |+
v Right: = :
v Laock lght: 900 kHz [E262) Right 900 kHz [G262) |-
Range W [ Lack v Lock
HE [
-
Fani 20.0 m H
Disable : — '
Speed Over Ground Pisable Dizable
Sl e L Speed Over Ground
Meters S

Feet Yards

TI p Remember, the longer the range setting, the lower the maximum ping
rate.

Range Delay

RargsDely =etting currently

00m [ Dessbie

Move the slider to set the amount of range delay@ you desire. The number you set
will affect the image in the waterfall display window as well as the data that is
collected.
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Speed Over Ground (SOG)

Speed Over Ground
(*  Marusl
Bt Lower the 500G

2w sl — manually and the ping

rate will decrease and
Fate: E0.0Hz show here

The SOGhsi| buttons give you manual control over the perceived SOG that is
indicated in the SONAR waterfall display. Thus, you can set the SOG higher or lower
than the actual boat speed. The SOG text box will show the number you have
selected. Use manual SOG when control over the ping rate is desired, such as
during a rub check (see the section, Quick Start Procedures/s, for a detailed
explanation of how to perform a rub check). Otherwise, use Auto SOG to allow the
actual GPS-reported SOG to control the ping rate.

As the SOG goes up or down, you will see the ping rate increment or decrement
accordingly.

Status Window

The boat icon in the center of the water column can be moved up and down to show
the collection points for that particular set of data in the Status Window display. You
will see details such as Elapsed Time, which is the date and time of the ping since
the file started; SONAR details (range, range delay, and each channel’s frequency
and serial number); navigation information (L/L: Latitudel=s:/Longitudelsi], SOG:
Speed over Ground, COGl=i:  Course over Ground, and heading); fathometer!is:]
information (altitude and depth), and attitudinal information about the SONAR
heading (yaw)st, rolllsi), and pitch st

The Time/Date presents actual Greenwich Mean Time (GMTl=), a term originally
referring to mean solar time at the Royal Observatory in Greenwich, London,
England. In addition, all elapsed time now shows the time; the date is shown in the
Status window also.
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Status B x

fime/Date:  17:50:17.239 Thu 19 June 2008 )
Elapsed Time:  00:00:32

Range: 300 m
Fange Delay: 0.0m

Left Freq: 900kHz (0001)
Fight Freq: 900kHz (0001)
Latitude: 377142191 N
Longitude: 7B729.9748" W
SOG: Mo Data
COG: Mo Data
Heading: Mo Data
Altitude: Mo Data
Depth: Mo Data

SonarHeading: No Data
Sonar Roll: Mo Data

Sonar Pitch: Mo Data

The heading (yaw), roll, and pitch information will show when the SONAR is activated
and sending data.
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Status B X
Time/Date: 19:25:53.323 Fri 18 Sep 2009
Elapsed Time:  0017:42

Range: 250 m

Range Delay:  0.0m

Left Freq: BO0KHz (00717)
Right Freq: B00kHz (00718)
Latitude: 37°14.5480' M
Longitude: FET 22241
50G: 470 ki

COG: 115.70
Heading: Mo Data
Altitude: Mo Data
Depth: Mo Data,
Sonar Heading: 123.40

Sonar Roll: 320

Sonar Fitch: -2.50

The heading (yaw) readout gives the magnetic heading in degrees from the compass
in the towfish; this heading is useful information for relating the orientation of the
towfish to that of the boat. The roll and pitch are also in degrees; there is no
magnetic variation involved with them.

+Roll is a roll to the right or tilted down to the right side
T' -roll is rolled to the left or tilted down to the left side.

I p +Pitch is nose up

-pitch is nose down.

MAGNETIC READINGS FROM THE COMPASS IN THE TOWFISH

War nin g MAY SHOW VARIANCES IN DIFFERENT REGIONS.

Marker Management Window
This window displays a list of all the markers and waypoints you have inserted into
your current survey. When you select a marker or waypoint from this list, that marker
/waypoint becomes active and you will see details about it, including a snapshot of
the marker, the name you designated for it, and any description you inserted.
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You can insert a marker in the waterfall by double clicking on the object you see
there while the Marker tool is activated. That new marker will immediately become
part of the list of markers in the Marker Management Window.

Save Elia
Delete Marker

Index Ih Bme Descripkic

LRk0000

DRk0001

nRkO002

BRkO003

W poink 0000 | W ayvpoint
BRK000S ‘irechkage
BRk0006 1
MAREDO07 2

o e R I S TE T ST )

Markers are used to "tag" tangible targets of interest; waypoints are used
T' to label locations of interest. Both are invaluable for relocating a target

I p or area of interest, especially when you have recorded a large volume of
data.

Click and hold down the mouse button over something of interest in the waterfall
display while the Marker tool is activated to bring up a white box to that location. The
information in the box shows the L/L coordinates for that location.
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If you click on the snapshot image of a marker in the Marker Management Window,
you will see that image in the waterfall (inside a green flashing rectangle, as shown
in the figure that follows) as well as in theMarker Management Window (its
snapshot as well as a blue highlighted line of text in the marker/waypoint list). If you
click on a waypoint, you will see a blank snapshot image, but the waypoint will be
visible in the Navigation Plotter/2l. The width of the snapshot will be that of the
green flashing rectangle, not that of the image.

. The size of the marker outline in the waterfall display will be the same as
Tl p that which you set as the zoom size for the zoom tool. Bring up Settings,
then the Zoom settings window, to change the zoom size.

TE" 30.2584" W

° 13,6004 N

rker M anagement 'Window

Description: 2

Marker Type:  High Priarity

Save Clip

Index I Name D escrisitin | Latitude: Longitude: Time Height Wwidth Marker Image Tupe
0 START grithe vater | 377141037 N 76T 300514 00:01:44 00m 0.0m MaRKO000.gif | High Priority
1 MaRKOOO 2 PN N FET 301448 000330 00m 0.0m MaRKO00T.gif  High Priority

Markers and waypoints can be deleted by clicking on the <Delete Marker> button at
the far right of the Marker Management Window. When you click the button, you
will be asked if you are sure you want to perform this action. Click <OK> and the
marker or waypoint will be deleted. That deletion is permanent.

You can classify and sort markers by designation, name, etc. The designation
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includes various standard types of targets that consist of four marker types. These
types have default labels and colors:

High priority Red
Medium priority Blue
Low priority Green
Clear Yellow

You can change the standard designations to something more personalized or
specific in the Marker Label settings.

Survey Settings

+|- e aterfall
+ Sonar Fed Marker
+]- Mavigation & Fathometer Shipping impediment
Units
Survey Settings
Marker Labels Blue Marker Personalized
Application Durnped ballast dESIgnatIDns
Green Marker
Ratted pylans
Yellow Marker
0ld pipelines

The <Save Clip> button just below the snapshot in the Marker Management
Window permits you to create a clip, which is data file consisting of approximately
SOOHg%ngs around the marker you saved. This data file with the file hame extension .
sds/is1), will be about 300 MBlw=1l in size, small enough the send as an e-mail
attachment via the Internet. It will contain navigational information; and the image
can be adjusted, enhanced, and even measured by the individual receiving the
e-mail attachment.
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DRSO .. sos cr

Save i |&: Sea Scan HDS Maiden Voyage 20090716-04 j - i e

__..,2 FILEDOOD
Iy

My Recent
Documents

Desktop

w

ky Documents

I
L

My Computer

ﬂ:} File name: CLIP_MARKODOD -] save |
MyNetwok  Save agafe:  [SDS [25DS] | Cancel |
Places

2

Marker Tpe:  High Priority >

Signal Statistics Window
The Signal Statistics Window displays statistical information about the current ping
that the boat icon is pointing to in the waterfall display. Also, you have access to a
separate set of data about each channel at this window. The average, minimum, and
maximum signal levels are displayed there.

In addition, each channel has its own checkbox that allows the statistical data to be
calculated from raw data or data that has been processed using the Image
Adjustment Window|1s1 settings.
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Left Chanmnel
Average: 26257
Mirimum: 0
Mawimum: 62448
[ Process Data

Right Channel

Average: 27246
Minimum: 0
b awimum: 52432

A-Mode Window
You can use the boat icon in the waterfall display to concurrently see a graph with
information about that ping. The graph is arranged in the same manner as the
waterfall, with information about the left channel at the left side of the graph and data
for the right channel to the right. In keeping with standard marine orientation, the left
channel is shown in red; the right channel is shown in (this approach also is
used in the Navigation Plotter|«1to show the transducers in the boat's track).

The background in the A-Mode Window is black no matter which channel is used.
When you switch to single-channel display in the waterfall, the A-Mode Window will
also change to reflect the data in the waterfall.

wms e e st &2 | v o

A MMode o

Time is shown on the horizontal axis and signal intensity@ on the vertical axis. The
units are arbitrary, but

time = 0 to maximum range and
intensity = 0 to maximum sound level

Image Adjustment Window
The Image Adjustment Window allows you to adjust the incoming data to clarify the
images you see in the waterfall display. To facilitate this process, the window has
separate sliders where you can adjust the gainlss:! (signal amplifier) separately for the
left and right channels. The time-varied gain (TVGhsi) in the system is automatic
unless you deselect that function in the Settings window (see the section, In_Depth
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Discussion 1], for an explanation about Image Adjustment).

Image Adjustment Window

Gain 0 Left Channel Apply To All Data Right Channel Gain:0

Data Hiskogram Data Histogram

Reset

-

-

I Locked

F Mg : Max: 100 Min: 13 Max: 100 mm
e I~ mManual Gain e

Histogram Control
The Histogram il Control permits you to specify how the data will appear in the
color palette!+1 you have selected. To do this, adjust the sliders (Min, Max) shown
under each channel’s histogram in the Image Adjustment Window/ss .

[Daka Histogram

Gray-scale border
(note shading from
black {left) to clear

(right)

Max: 100 T

Loy High

The left slider (see the first red arrow above) controls the low-end cutoff point; after
you have moved it to the place where you want it, any data to the left of this slider
will now be represented as the lowest color in the color palette. The green color of
the slider will change to red when you click and drag it. It will revert to green when
you release the mouse button. The slider can be adjusted from a low of zero to a
high of 100.

The right slider (see the second red arrow above) controls the high-end cutoff point
for the histogram data. After you move the slider to its new location, any data to the
right of this slider will now be represented as the highest color in the color palette.
The green color of the slider will change to red when you click and drag it. It will
revert to green when you release the mouse button. The slider can be adjusted
from a low of zero to a high of 100.

. Note the gray-scale border around the Color Scale window above. The
TI p shading from solid black at the far left to clear at the far right represents
the full range of color brightness.
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Reset Button

.

-~

You can separately alter the gain for each channel or use the left or right
Histogram settings to bring out the detailed data throughout a survey or when
reviewing the data afterward. Click <Reset> to return your adjustments of
both histograms to their original default settings of Min: 0 and Max: 100.

Transfer Left Button

Reset
i

=

Click on this button to transfer the right-channel histogram control settings to the
left-channel histogram.

Transfer Right Button

Reset
i

—>

Click on this button to transfer the left-channel histogram control settings to the
right-channel histogram.

Locked Button

V| Locked

Click on the <Locked> button to lock the left and right histogram controls
together so that when you adjust one, the other will adjust accordingly.

Manual Gain

Marwal Gain

Click to activate the Manual Gain feature. This permits you to make separate
adjustments to each channel.

Buttons and Menus

61



Marine Sonic
Technology, Ltd.
Gloucester, VA

Manual gain  —— m

After Auto gain =

Auto gain artifact
(caused by bright
return)

Manual Gain Sliders

|
Gain: 0§
|

|

5 |
When Manual Gain is enabled, you can move each slider with your mouse pointer
to the level you prefer, from zero (bottom) to 100 (top) to adjust the overall gain
and essentially “brighten” the image. The setting will show at the top of the
slider.

Apply-To-All-Data Button

| apply TomlData |

The changes made to the Image Adjustment settings are always applied to the
newest data being displayed in the SONAR waterfall display. Click on <Apply to
All Data> at the top center of the Image Adjustment Window/s] and the
changes will be applied to the whole image.

SONAR Waterfall Display
The SONAR Waterfall display is your comprehensive viewing and work surface, so it
always takes the majority of the work area.
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Boat icon

L J

Oldest data

The newest data is always at the top; the oldest data will be at the bottom. The left
channel will show at the left of the display area; the right channel will be at the right.
The images on the waterfall will be in the color that you specify.

Access the color choices by clicking on—

Tools pull-down menu
Settings_

Waterfall

Image Adjustments

'_mp Adjustment Settings

= ‘Wabefal
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The Settings window will be displayed. At the menu, click on <Image Adjustments
> under the Waterfall section to see the broad range of color choices available to

you.

A right click on the Palette Control Bar brings up the Image Adjustment Settings
window, where the Palette Control bar is also available. Another way to access the
Image Adjustment Settings window is by using the pull-down menus at Tools,
Settings, Waterfall, Image Adjustment.

r Color Palette
-
Invert Colors n

A shortcut approach to accessing important waterfall-related controls is to right click
in the SONAR Waterfall Display. This action will call up the waterfall pop-up menu,
which contains the following options:

lmage AdeStment Settings Irmage Adjuztment Settings
Zoom Settings Zoom Settings
) Feature Setti
Feature Settings =telills el
Sonar Interface
SONAR Interface MMEA Data [nput
NMEA Data Input Zoom Size

Zoom Size at 100, 200, and 400 ‘
pixels '

SONAR Waterfall Toolbar

Your principal tools for operating the waterfall reside just above the waterfall display area
for quick access and constant reference. You will need and use these most frequently.
You will find there (from left to right) the following information and buttons: Elapsed
Time Indicator; Rewind; Stop; Fast Forward; Home; Jump-To; Length; Area;
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Height; Marker; Palette Control; Zoom; the Measurement Readout (in
user-selectable units); and Left transducer channel, Both channels, and Right
transducer channel.

o m [ oot o | 3 oo o jusswnsy b ] o

When you first open a data file or survey, the software places you at the start of the file,
so the waterfall will be blank, as shown earlier. By using controls on the waterfall
toolbar, you can advance through the data. These include the Rewind, Stop, Fast
Forward, Home, and Jump-To controls. Otherwise, you can use the Marker
Manaqement Wmdow@ to go to any position in the data that has been marked with a
marker (see the discussion on Markersiﬁ in the section, In Depth Discussion 14).

If your mouse has a scroll wheel, you can flick the wheel to move quickly
T' through the waterfall. Just click anywhere in the waterfall, then flick or

I p control the mouse scroll wheel to move through the waterfall. The Scroll
speed will change with the mouse movement.

If you left click on the SONAR Waterfall display when no SONAR tools are active, you
can use the default Rangelws! function. This valuable utility shows you the slant range
from the towfish to the current mouse pointer position. This slant range is displayed
right next to the mouse pointer.

Sea Scan Survey can correct for the slant range if altitude information is available.

The distance (red
arrow) from the
water colurmnto an
object is revealed by
a left click next tathe
obiect

Elapsed Time Indicator

This “running clock” at the top left of the waterfall toolbar displays the amount of time
elapsed from the start of the file to the current displayed data in
hours:minutes:seconds. A green background behind the numbers represents the
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most current data in the waterfall screen.

If the data in the waterfall display is not the most current information, the background
color of the Elapsed Time Indicator will change from green to red when recording
data or to white when reviewing data.

Recording Mode: -

Review Mode: 01:40:51 |

Rewind Button

«

This button decreases the waterfall view speed when you click it. The more you click
this button, the faster the display will run backward. You can also activate this button
by pressing the <Page Down> key.

Stop Button

Push the Stop button to halt the waterfall. Push the button again to restart the
waterfall. You can also activate this button by pressing the <End> key.

Fast Forward Button

»

This button increases the waterfall view speed when you click it. The more you click
this button, the faster the display will run forward. You can also activate this button
by pressing the <Page Up> key.

Home Button
H

Click on the Home button to move immediately to the most current data.

Jump-To Button
K |

Click on the Jump-To button to open the Jump-To window.
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Jump to Time

Hour Min. Sec
an oo [11]

Cancel

Here you can enter a time in hours, minutes, and seconds relative to the start of the
survey (as indicated by the Elapsed Time indicator at the top left of the waterfall
toolbar). Then click on the <Jump> button and the data will immediately move to
that time. If you enter an invalid time, nothing will happen and the Jump-To window
will close.

Speed-Over-Ground Correction
The Sonar Waterfall Display corrects for SOG on a ping-by-ping basis. This is
accomplished by dynamic adjustment of the displayed ping height.

N

As soon as you open Sea Scan Survey, you will see the boat icon in the center of the
water column. It remains in the center as long as the two-channel mode is set (both
transducers are on). If only one channel is set, the icon will be to the left or right. Its
position in the water column communicates the point from which all the data is being
reported in the various docking windows (Status| ), Image Adjustment/s], SONAR 1]
, etc.).

Waterfall Boat Icon

You can click and drag the icon down the water column to another point. Observe
the Status Window data as you move the icon to see the collection points for that
particular set of data (Elapsed Time, Latitude, Longitude, SOG, and COG).

Measurement Tools
The Length, Area, and Height buttons on the waterfall toolbar are your basic
yardsticks while collecting data. Each one, discussed next, allows you to measure a
target of interest in the current waterfall display.

Length Tool )
oL

-
or ==
Click on the Length tool button on the waterfall toolbar to activate the tool. This

button will become orange when activated. The waterfall will pause while the length
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tool is active; this permits you time to measure a target of interest on the waterfall
display. Do this by clicking first at one end of the target of interest to set the first
anchor point, then clicking at the other end of the target to set the ending anchor
point. The length of that target will be displayed in the waterfall toolbar.

Right click or press the <ESC> button while the Length tool is activated and the tool
will be deactivated.

The Length tool will be orange when the tool is active (see the figure below). The
length will be updated while you move the mouse pointer from the first anchor point
to set the last one. When you are finished with that tool, simply click on it to
deactivate it.

Ede \ew [ook el

B 90 B8] PO I Sliimry Kl

U, ) G

heasuring length of an
object on the seabed
inate the paint-to-point ¥
line over object drawn
with the Length tool

The line wil flash while
the tool is activated.)

g 'Lil.*.,.il ii. & - o

Area Tool

Click on the Area tool in the waterfall toolbar to activate this tool. The button will
become orange when activated. As with the length tool, the waterfall pauses when
the area tool is active; this permits you time to measure the area of a target of
interest on the waterfall display. Do this by clicking first at an initial point on the
target of interest, then continue clicking around it until the area is outlined. Next,
double click to close off the area. The resulting measurement will be displayed in the
measurement readout in the waterfall toolbar.
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Area measurement of
highlighted abject

F,

Right click or press the <ESC> button while the Area tool is activated to deactivate
the Area tool.

Click once on the activated Area button to deactivate the area tool; you can also click
on any of the other tools to deactivate the Area tool.

Height Tool
b,

Click on the Height tool to activate it. As do the other measurement tools, the button
will become orange when the Height tool is active. As before, the waterfall pauses
while the height tool is active; this permits you time to measure the height of a target
of interest on the waterfall display. The Height tool uses three points to calculate
height: the first bottom return, the end of the object that caused the shadow, and the
end of the shadow. Click once at each of the three required points in any order.

When you have set the last point, the measurement will be displayed in the
measurement readout in the waterfall toolbar.
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3 anchoar paints:

L Bottom return
End Beginning

Right click while the Height tool is activated or press the <ESC> button to deactivate
the height tool. Click once on the activated Height button to deactivate it.

Palette Tool
B

The Palette Control displays the current palette color, from the lowest value on the
left to the highest value on the right.

Click on the Palette Control to invert the current color scheme; right click the Palette
Control to show the Image Adjustments s| window. The color palette also is
accessible by clicking on the Tools pull-down menu, Settings, Waterfall, Image
Adjustments, then the dropdown menu in the Image Adjustment Settings window.

Zoom Tool

2,8

Click on the Zoom tool button to activate it. The button will become orange when
the Zoom tool is active and the mouse pointer will become a small magnifying glass
symbol. The waterfall WILL NOT pause while the zoom tool is active unless you hold
down the left mouse button. When you do so, the area you are pointing at with the
magnifier on the waterfall display will become larger.

Round rmagnifying
glass applied to same
image

Irmage before magnification
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This action pauses the waterfall. Continue to hold down the left mouse button and

move the mouse

pointer; the magnified view will be updated to show magnified data

where the mouse is pointing.

Release the left mouse button and the waterfall display will resume. Click once on
the activated Zoom button or press the <ESC> button to deactivate it.

Last Measurement Readout

004.21m

This measurement at the far right of the waterfall toolbar shows you the last
measurement that you took. Any measurement made with the Length, Height, or
Area tools will appear here.

Channel Mode

Left Channel:

Both Channels:

Right Channel:

—_— Both channels activated

The Channel Mode buttons on the Sea Scan Survey waterfall
toolbar consist of a button for the Left channel, a button for Both
channels, and a button for the Right channel. Only one of the
channel mode buttons may be selected at a time. Thus, if you
want both channels, click on the button for Both; otherwise, you
cannot select the left and right buttons together.

The channel mode button for the currently active channel mode will
appear orange when activated.

When you click the Left channel, only the incoming data for the left
channel will be shown in the waterfall display. However, data will
continue to be collected for the other channel.

When you click on Both channels, the incoming data for both
channels will be shown in the waterfall display.

When you click the right channel, only the incoming data for the
right channel will be shown in the waterfall display. However, data
will continue to be collected for the other channel.

To help in correlating exactly where the current waterfall data is
coming from in relation to the auxiliary windows (Status window| s,
Statistics window!zr], A-Mode window! =1, for example), a boat icon
is displayed in the waterfall window in relation to the left and right
channels. If the waterfall is set to receive data from both channels,
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the icon will be at the center of the waterfall. If only one channel is
collecting data, the icon will center on that side of the waterfall
display.

Click and drag this icon up or down the water column to move the
sampling point and retrieve data from an area of interest that you
observe in the waterfall display. You can observe the changes in
the Status window!1s1as you move the icon.

Tl p Click the Escape <Esc> key to deactivate any active tool.

Settings Window

Access the Settings Window by clicking on the Tools pull-down menu, Settings, then
Survey Settings. The following window opens:

Survey Settings

+- Waterfall

+- Sonar

+|- Mavigation & Fathometer D4y Documents'Marine Sonic Technology Ltds2008 M anuals\Setup FiIes\2UDBU|
Lnits
Survey Settings
Marker Labels
Application

Survey Location

Survey Start D ate/Time

Survey Mame
20080619 - EYEEROW MASKING TEST

File: Prefix
17:30:01.000 Thu 19 June 2008

Description

Testing evebrows and masking on the left channel.

Filez in Survey

FILEDDOO. gdz

ok | Cancel | |

As discussed earlier|=), at the left of the Settings window are headings that give you
access to settings you can adjust or refinements you can make as you collect SONAR
data. Click on any of the headings to view the relevant page. For example, the settings
you see in the above figure for access and data collection purposes show you
information that is stored in the system registry; these settings load every time you start
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the Sea Scan Survey software. Even if the registry settings are incorrect, all the survey
data will be in place and accessible. Thus, if you see an error message that the system
cannot be restored, Sea Scan Survey will assign a default layout. This box occasionally
pops up even when the registry information is correct. If this occurs, simply close the
file, then reopen it.

Copyright 2009 - MSTL

The window shows where the survey is stored on the computer, the Survey Name, the
File Prefix, and a Description. The Description is the only field that you can edit. The
others are filled in when you create a survey and are for reference only.

Click on <OK> to apply the settings and close the Settings window. Click on <Apply> to
apply the settings and keep the Settings window open. Click on <Cancel> to close the
Settings window without making any changes to the current settings.

Waterfall

Access the Waterfall settings by clicking on the Tools|z1 pull-down menu. Select
Zoom Settings, Image Adjustments, or Features windows from here.

=1 WakerFall
Zoam Setkings
Image Adjustments
Features

+|- Sanar

Zoom Settings
= Wakerfall

Features
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The Zoom Settings window gives you access to settings you can apply to the
SONAR waterfall Zoom tool. Here, you can adjust the shape, size, and zoom
percentage.

Shape: Sets the shape of the Zoom tool lens you access at the waterfall taskbar.
Choose Rectangular or Round

Size:  Sets the size of the Zoom lens in pixels

Zoom: Sets the magnification that is applied to the data shown with the Zoom
tool

L= Boss

'l'.hll:n-u_aw.-_dnc_

Smoothing: This option allows you to adjust the amount of Gaussian smoothing|zs:]
that you can apply to the Zoom lens. The range slider adjusts from Less to More.

Simply move the slider to set this option.
Smoathing

Lesz 7J tore

The size of the marker outline in the waterfall display will be the same as

TI p that which you set as the zoom size for the zoom tool. Bring up Settings,
then the Zoom Settings window, to change the zoom size.

Image Adjustments

=1\ akerfall
Zoam Setkings

Features
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The Image Adjustments window gives you access to settings options you can apply
to the appearance of incoming data in the waterfall display. Here, you can choose
to view the raw incoming data rather than software-adjusted images, disengage the
Automatic TVG so you can manually adjust gain, use the Manual TVG sliders, apply
the settings to all new data, select the color palette arrangement from low to high or
invert the colors, and decide on the optimal color scheme for comfortable viewing.

— Sonar Signal
Wiew B aw Data [
b aral TG [

Spreading. Y6

Abzorption: GG

‘B
L
Offzet: 41

Apply To &l Data |

— Color Palette

E—

[t Calors B

Bore e
Bronze Tl
Brown

Cool

Copper

Goald

Gray

Hut ]

View Raw Data

View Raw Data [

View Raw Data: Click on this box to disengage the Sea Scan Survey
software adjustment features. You will now be able to view or export the
raw process data (for example, gain settings) without system corrections.
The raw data better translates into third-party software mosaic package
outputs.

" Sonar Signal

To export the raw data,
1. click on <Tools>, Settings, Waterfall, Image Adjustments
2. click on View Raw Data
3. click <OK>
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4. click on <Tools>, then click on Survey to XTF.
5. View the .xtf files in the survey folder to determine which shows the
raw data. The difference is notable.

|
:
|
=
£
=
=

Logarithmically

compressed raw
data

|
ﬁ

Processed data

Deselect the checked box to return to the automatically corrected mode.

Manual TVG
M anual TVG r

Manual TVG: Click on this box to disengage the Automatic TVG so that
you can make manual adjustments to the gain for all incoming data.

Deselect the checked box to return the system to the automatic mode of
data correction.
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Manual TVG Sliders

Spreading: 0

Abzorphion; 0

Offzet: 0 l

Manual TVG Sliders: The three manual TVG sliders are useful
only when the Auto Gain feature is inactive; that is, when you
have clicked on the Manual TVG box (see above). Each slider
represents a specific type of correction for the SONAR data.

Spreading Slider:  Corrects for the spreading loss of the
SONAR beam. It can be adjusted from
0 to 100.

Absorption il Slider: Corrects for absorption losses. It can
be adjusted from 0 to 100.

Offset Slider: Offsets the data in the positive or
negative direction. It can be adjusted
from +100 to —100.

Apply to All Data: The changes made to the Image Adjustment
settings are always applied to the newest data in the SONAR
waterfall display. Click on <Apply to All Data> and the changes
will be applied to the whole image and you will see the effect on
all the new data entering the waterfall display.

Apply ToAll Data
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Color Palette

- waterfall
Zoom Setkings
Image Adjustments 4 ™
heatiies Manual TVG r
+- Sonar i
SRR |
+- Mavigation & Fathometer Spreading: 0 B
Units % i
Survey Settings Absorption: 0 Jl
Marker Labels 0 oontt (oo oponhb 6o
Application Offset: 0 J|
o e
r Color Palette
o
Irvert Colars ™

QK | Cancel Apply Help

Color Palette

The Color Palette settings in the Image Adjustments window is
where you choose the color of the data in the waterfall display.
Simply select the color palette you would like to use from the list.

To reverse the palette so that the lowest value becomes the highest
value and vice versa, simply click on the Invert Colors box. The
light and dark values will now be reversed in the waterfall display.

Irvvert Colors B
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YWaterfall before
inverting color

Waterfall after
inverting color

. For a shortcut, right click anywhere in the waterfall window and a pop-up
TI p box will appear. From that box, you can click on Image Adjustment
settings to open the above window.

Features
= W aterfall
Zoam Setkings

IIIIi 'iiustments

+- Sonar

The Features settings in the Settings window allow you to turn on or off the various
features of the SONAR waterfall display. These settings include the following
options:

SOG correction
Slant range correction

A 10% line
= Wakerfall
Zoom Settings | S0G Carrection On
Image Adjustments [ Slant Range Corection On
Features [ Draw 10% Line
+ Sonar

+- Mavigation & Fathometer [ Draw Data Events
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The 10% line appears in the waterfall as a dashed line at 10% and 20% of the
current range. The 10% and 20% lines are intended to serve as guides of the
optimal towing distance off the bottom (in most cases). The exception is in cases
when the range is less than about 65 feet (20 meters) and the seafloor is not
smooth.

10% line
20% line

. For a shortcut, right click anywhere in the waterfall window and a pop-up
Tl p box will appear. From that box, you can click on Features to open the
above window.

SONAR
The SONAR settings affect Sea Scan Survey only during data collection.

Resolution

You can adjust several resolution settings for the SONAR data collection system at
the SONAR Resolutions Settings window.

Sonar Resolution Settings

|- waterfall
Image Adustments
Palette
Features 1024 -
—I- Sanar
Resolution

&cross Track:

Samplez per Channel

Along Track:
Inkerface
. . 1 1 1
+]- Mavigation & Fathometer High Speed N High Fiezolution
Urits L]
Survey Settings
Marker Labels
Across Track
Across Track:
1024 *  Samples per Charnel

This setting affects the SONAR hardware by controlling the resolution of SONAR
data that is collected. It is basically the width of the sample and the setting is in
samples per channel. Access this list by clicking on the arrow to the right of the
window, where you will see that the settings are listed from highest to lowest.
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512
256

W : THE RESOLUTION YOU SET FOR THE SONAR DICTATES THE
arnin g AMOUNT OF RAW DATA WRITTEN TO DISK.

Along Track

Along Track:

This setting affects the ping rate and effectively controls several aspects of SONAR
data collection. First, it controls the virtual width of SONAR data or virtual samples
per channel. The lower the number of virtual samples per channel, the faster the
SONAR can be towed. Conversely, the higher the number of virtual samples per
channel, the slower the SONAR must be towed.

This setting is controlled by a slider that goes from High Speed to High Resolution.

High Speed ' ' _‘I‘l ' ' High Resolution

Click and drag the slider toward High Resolution to reduce the effective towing
speed. This will increase the along-track resolution. Move the slider toward High
Speed to reduce the along-track resolution.

. Cover a greater area by increasing the towing speed and lowering the
Tl p resolution. Slow the towing speed and raise the resolution to see detail.
For general use, keep the settings in the middle.

Interface

+- Waterfall

=] Sonar
Resolution
Interface

A SONAR Interface is a section of the software that is responsible for
communicating with the SONAR hardware. It translates software settings and
commands into hardware commands. Also, it validates and forms the data stream
from the SONAR hardware.
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Because of this SONAR interface, the software can be used with different SONAR
hardware configurations. For example, some of these configurations include a
Towfish, which interfaces with a topside computer; a Network, which is connected
through an Ethernet cable and is used with embedded SONAR systems; and a
Simulator for testing and training purposes.

The Simulator provides an additional function; that is, you can set the starting
navigation information such as location and SOG|=si] so that you can set simulations
at any location in the world.

The SONAR Interface Settings window allows you to select the type of SONAR
interface you wish to use. The Available Interfaces list box shows you what is
available. Select one of these to determine whether that interface is active or
stopped.

Awailable Interfaces

Simulator Start
Network

Simple Topside Uit

R Only Network

Start the interface by selecting one of those in the list. Then click on the <Start>
button to the side of the list. If the button reads <Stop>, then the interface you
selected is already in use.

Stop the interface by selecting the currently active interface in the Available
Interfaces list box and click the <Stop> button.

When you start an interface, if the <Start> button turns into a <Stop>
button and no error messages pop up, then the selected SONAR
. interface has started successfully. Look at the SONAR status section in
TI p the Status Bar at the bottom of the display area window to check the

status of the SONAR connection. Wait 10 to 20 seconds. If the SONAR
status reads, "SONAR not connected,” please refer to the SONAR
Hardware Operations Manual to troubleshoot the problem.
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Navigation and Fathometer

NMEA (National Marine Electronics Association) Data Input
Survep Settings ﬂ

—|-- W aterfall
Zoom Settings

Image Adiustments Available Ports: Refresh List Open Ports;
Features COR7T (a2 4300
—|- Sonar
Resolution
Interface
—|-- Mavigation & Fathometer
MEA Data Input EEaTE Test
Plotter
;I:l:fey Settings Data Timeout [zeconds]: 10
Marlser I._abels Baud B ate: bd agnetic ¥ ariation [degrees):
Application
Add @ 4800 - Automatic Magnetic Variation W

(] | Cancel | |

This window lists the available serial ports. Here, you also can select among the
available ports and set the baud ratelss1 at which to receive the NMEAsi] 0183
strings 1s1l. It, too, is accessed under <Tools>, <Settings>, <Navigation &
Fathometer>, then <NMEA Data Input>.

+- Wiakerfall

=~ Sanar
Resolution
Interface |

- Wavigation & Fathometer
MMEA Data Input
Plotter

This window also lists the open communication ports.
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Available Ports

Caml
Caom3

Baud Rate:

This window also shows the baud rates at which the ports are currently set. You
may click on the arrow to the right and select a different rate if you prefer.

Baud R ate:
4300 -

1200 R
2400
4300
5500
14400
19200
25300
35400
E7E00 ]
15200 =

—

Here you are able to set the navigation data timeout. This timeout invalidates the
navigation if no data is received for the period that the timeout specifies.

Data Timeout [zeconds]: 10

Below the timeout box are two boxes that are useful to account for magnetic
variations in your area. If magnetic variances occur, you can set the variance
manually in the box below (if grayed out as in this example, unclick the check in the
Automatic Magnetic Variation box, then insert the variation in decimals).

b agretic Y ariation [degrees);

Automatic Magnetic Yanation [V

Otherwise, place a check in the Automatic Magnetic Variation checkbox (as shown
above) and the GPS headings will correlate with those from the towfish This feature
can be quite helpful for navigation purposes or when marking important sites or
discoveries when there is a significant disparity between true and magnetic
headings.
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Course headings are based on true north.

This window displays the individual NMEA 0183 strings (standardized protocols that
allow marine instruments to transmit and receive information) that Sea Scan Survey
supports. (See also the in-depth discussion of required and accepted NMEA 0183
strings of data in the section, In Depth Discussion 4.)

It also lists the available ports presents a brief description of the type of connection
so that you can differentiate among the items on the list.

+- Waterfall
+- Sonar
—I- Navigation & Fathometer
MNME& Drata Input
Plotter
LUnits
Survey Settings
Marker Labels
Application

Available Ports:

COMT
COMS <LJSEs

COME <UISB> Ly
COM2 VIRTUALS

COM21 ¢VIRTUAL>

COM22 AIRTUAL

Open Parts:
COM3 & 4800

| Remaoyve | | Test |

Press the <Refresh List> button (as shown in the above figure) to update the list of
available ports if you have connected new hardware (e.g., a GPS). An hourglass will
appear while the application verifies communication with the new hardware.

X

In addition, the number of bad or incomplete strings that have been received will
show in Test Communication Window. You can open the Test Communication
Window by clicking on the <Test> button on the NMEA l=odata input page.
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Tip

Check the "at-a-glance" indicator that reveals whether the navigation
data is present and whether the readings are good.

Plotter

Potersetings

-+ W aberfall
+- Sonar
—|- Mavigation & Fathometer
MMES Data [nput
Platter
Urits
Survey Settings
Marker Label:
Application

Center Latitude:

Center Longitude:

R arige: 1.M

Diraw Latitude/Longitude Grid
Diraw Latitude/Longitude Labels

Draw Boat [con

Draw Swath

Coverage Histary, 0

Electronic Chart Background

37146349 N

7B 30.0778 W

Example Latitude: 37 14.6349 M

|Jze Boat Location

rim
v
~
~
W
mo0 [Haours : Minutes ; Seconds)
Standard 5-57 - Configure
il | Cancel Apply
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You can refine Plotter details by accessing Tools, Settings, Navigation &
Fathometer, then Plotter.

For example, you can view the current center position and range information or click
on the check box to <Use Boat Location> option. You can fill in several boxes to
set other details:

Range: An edit box that allows you to set the range in the unit of measure you
specified in the Units|es1 window. If you set for a small range, all the
measurement tools will readjust accordingly; they will also automatically
adjust if you set for larger units.

Draw Latitude/Longitude Grid Check Box.

Draw Latitude/Longitude Labels Check Box.

Draw Boat Icon: Click on the Draw Boat Icon to draw the boat in the
Navigation Plotter Window.

Draw Swath: Click on this option to show the left and right swaths off the stern of
the vessel in the Navigation Plotter Window.

Coverage History: An edit box that allows you to specify how far back in time
you want to see the coverage. The time is specified in
hours:minutes:seconds (as indicated by the Elapsed Time indicator at the
top left of the waterfall |211.
toolbar/=11). The default amount of coverage history time is 10 minutes.

) The longer the time that you set for coverage, the busier the Sea Scan
Cau‘“ O [") | Survey software will be trying to maintain updates on the display, so keep
the coverage history small while scanning.

Electronic Chart Background: Turn the digital chart capability on or off. If the
charts are available, you can choose either Standard Electronic Navigation
Charts (ENCsst)) charts or Premium ENC charts.

Configure: A check box that opens another window where you can customize
the details on the Plotter charts.
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Clarlier Lol Irvealid Example Latitude: lrealid

Center Longitude: 1, -6

Chart Configuration

| |lze Boat Location

Farige:
[ Showe Simplified Chart

Diraw Latiud) W Show Depth Sounding
Iv Show Aids Ta Mavigation
Draw Latitud 5 oy Imporkant Text

Dirawe Baat | [ Show Cther Text

Depth Units: grers

|

Coverage Hi inutez %S econds)

Safety Depth: 4.00
Electronic C - Configure

Shallow Contaour: 2.0

Safety Conkaur: 20,00

Deep Conkour: 30,00

(0] | Cancel |

LR

If you select all the chart options available to you, the chart will be highly detailed
and show similar features as in paper charts (landmarks, bridges, North
orientation, hazards to navigation, depth with fractions in subscript). However,
the detailed charts will require more system memory and may slow data
processing.
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Platter
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MARINE SONIC TECHNOLOGY, LTD. WARNS AGAINST YOUR
DEPENDING ON THESE DIGITAL CHARTS FOR NAVIGATION

Warn|ng PURPOSES. THEY ARE STRICTLY FOR SUPPORTING A
SEARCH AND IDENTIFYING POTENTIAL TARGETS OF

INTEREST.

Units
Here you can select the units that you prefer to use. The selections you make here

will be reflected everywhere in the application where latitude and longitude are
displayed.

You will see boxes for each of the following adjustments:
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Small Ranges: Feet, Meters, Yards

Long Ranges: Kilometers, Meters, Miles, Nautical Miles

Depth: Feet, Meters

Velocity: Feet per Second, Kilometers per Hour, Knots,

Meters per Second,
Miles per Hour

Location Type: Lat/Long Decimal Degrees
Lat/Long Decimal Minutes
Lat/Long Decimal Seconds
UTM

Location Significant Digits: 1-8

Measurement Units

+1- \akerFall
-
+- Sonar (-
-] Mavigation & Fathorneter amall Hanges:
MMEA Daka Inpuk meters i
Plotter Long Ranges:
Lniks - :
Survey Settings nautical miles -
Marker Labels Depth:
Application —— .
Welocity:
knotz -
Location Type:
Lat/Lang Decimal Minutes -
Location Significant Digits:
4 .
|

Survey Settings
As discussed earlier| 2], this window permits you to view the data settings and to add
descriptive information about the file to the one area that permits additions.
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Survey Setlings _ﬂ
4 Waterfal
Soner Survey L
- Warvigation & Fathometer (o8] and S ettngsJvmner My Documents
Units
Survey Hame
|~ 20me = CANNOT be modified
Appacation Fila Prefec
FILE
Descrpbion
/lu descsiption
CAN be modifie
Filad w1 Survesy
Wiew 505 Filea in Sunvey
. e T

Marker Labels
Click on Settings, then select Marker Labels to personalize or make changes to the
priorities that you can assign to the markers during a survey. The default color
settings are as follows:
Red Marker: High Priority
Blue Marker: Medium Priority

Green Marker: Low Priority

These will remain the default settings until you change them.
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Survey Settings

& -Waterfall
&1 Sonar Fied Marker
4 Mavigation & Fathometer High Priority

Units

Survey Settings

Marker Labels Blue Marker

Application tedium Priority

Green Marker
Low Priority

“ellow Marker

Clear

oK I Cancel ‘ Apply | Help ‘

Survey Settings

+- W aterfal
+ Sonar Red Marker
+- Mavigation & Fathometer Shipping impediment
nits
Survey Settingz
Marker Lahals Blue Marker Parsonalized
Application Dumnped ballast deslgnatlnns
Green Marker
Fatted pylans
“rellow Marker
0ld pipelines
Application
Survey Settings
+1- Waterfall
£ SERer | Enable Large Toaolbar Buttons
+- Mavigation & Fathometer
Unit=s
Survey Settings
Marker Labels
Application

Viewing and accessing the waterfall display toolbar buttons can be difficult under
certain on-the-water conditions. Visibility may be a factor, as may the size of the
viewing area because of a small laptop computer screen or touch-screen setup. In
the Application window is a button that allows enlargement of the waterfall display
toolbar buttons for just such a situation.
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By clicking on that option, the waterfall display toolbar buttons significantly enlarge
while the remainder of the workspace area remains the same.

I File Wew Tools Help
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Quick-Start Procedures

Sea Scan Survey controls the collection and review of the SONAR imagery and
navigational input and displays the information for you on the computer screen. It allows
you to control the SONAR data collection process, review, analyze, and save the
SONAR image along with the markers and waypoints that you have inserted. The
towfish ping rate and SONAR signal processing also are controlled by the software, and
the software automatically communicates with the towfish to determine status and
configuration.

The following is a step-by-step description for setting up the Sea Scan Survey hardware
on a survey vessel and running an operation:

1. Set up the computer system.

2. Make sure the topside box is attached to the computer. (See the instructions
that accompanied the topside box for details on connecting and testing the unit.)

3. Plug in the tow cable according to the instructions that accompanied the towfish.

_ DO NOT PLUG OR UNPLUG THE TOW CABLE WHEN THE
Warmng SONAR POWER IS ON. THIS ACTION MAY DAMAGE THE
TOWFISH AND/OR THE INTERFACE UNIT.

4. Open the Sea Scan Survey software and start a New Survey/ 1 file.

Begin a New Survey x|

IF you would like to add data to an existing survey,
select cancel and choose Open from the File menu.

1: Select Folder for Seascan Data

|C:\DDcument5 and SettingsiPreferred Customer| | | Browse ‘

21 Enter Name For Survey
20081124

3: Enter data file Prefix
FILE

4; Add description

Mo description
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5. Set the range ] to the desired search range.

Sonar Control Window ax
Sonal Power
OFF |
Transduces

Lot
Right

Setthe range L

T

6. Connect the data output cable of the external Global Positioning System (GPS)
into one of the serial ports of the computer.

7. Turn on the GPS.

8. Click on Tools, Settings, Navigation & Fathometer, then NMEA Data Input to
show the available serial ports. If the GPS does not show up in the list of
available ports, click on the <Refresh List> button; the system will search for and
communicate with the newly attached hardware.

]
= ' aterfall
Image Adiustments Available Ports: Refresh List Dpen Ports:
Features COKT 2 4500
—I- Sonar
R ezolution

Interface
—|- Mavigation & Fathometer
MMEA Data Input

Remove Test

Plotter
Unitz .
Survey Settings Data Timeout [seconds): 10
Mark.er |_-ab8|8 Baud Fate: Magnetic Variation (degress):
Application

Add @ 4800 M Automatic Magnetic Yariation W
ok | Cancel
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a. Select from among the available ports in the list and click <Add>.

b. Make sure the port's baud ratels:] matches that of the GPS. The port you
selected will now appear in the Open Ports window.

Tl p A baud rate of 4800 is the NMEA standard.

c. Click on that port, then click <Test>. TheTest Communication Window/ss ] will
immediately open.

d. Review the at-a-glance light indicator in the Test Communication Window to
assure that information is coming in from the GPS (position, range, SOG).

-
'I;ssl Communications

+- Waterfall
+|- Zonar

Bad String Count: i
Incomplete String Count: 0
Bad Checksum Count: 1]

=] M3 5

MMEA Data Input

Last Bad Shing: Mone
Uniks RMC Count: 1]
Survey Settings Lazt RMLC String: Haone
Matker Labels HOT Caunt: 0

| A=t HIT Sthinne Mrne

9. Secure all the system components and cables.

10.0pen the SONAR_Control_Window/:s] and turn on the SONAR (doing this
now gives you the opportunity to do a rub check before inserting the towfish
into the water. Further, you can monitor the computer screen to avoid hitting
the towfish against the seabed during its release.)

Turn SONAR on P =
M&,m?ﬁm
OM
| =]

The transducers will immediately begin pinging. Sea Scan Survey will respond
and you will begin receiving SONAR data in the waterfall display.

11.Set the frequency for each transducer in the SONAR_Control Window!:s! at
the separate pull-down menus for each one. You also have the option of
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Transducers

Left: MNone =

Right: |v
None
Rlangd 500 kHz (0002)
| 900 kHz (0001
£ | 91800 kHz (0003

If you change frequencies, you will see a blue indicator line and the letters FS in
the water column.

Frequency

12.Make sure both channels are on at the waterfall toolbar.

BOth -_-—'——-__%
transducers on '-1—-‘ ﬁ

13.Prepare Sea Scan Survey for a Rub Check.

a. Set the SOG to <Manual> at the SONAR Control Window|s] and
increase the SOG so that the data scrolls down the screen.

Speed Over Ground
f* Manual
" Auto

b. Setthe Range Delay to O.

Range Delay
Lo

00m | Disable

c. Press the Forward button repeatedly to fast forward the flow of
data.
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« s(»)

d. Open the Image Adjustment Window/ s and reset the histogram
sliders.

Image Adjustment \Window

Gain: 0 Left Channel Apply To All Data Right Charinel Gain: 73

[rata Histogram Data Histogram

Reset

on

-

W Locked

C i 13 Max: 100 Min: 13  Max 100
1 v Manual Gain

14.Do0 a Rub Check on the transducers to ensure they are communicating
properly with the software.

a. Rub your hand over one transducer, then the other (best to do one
at a time to confirm that each transducer shows up on the
correspondingly correct side of the waterfall).

b. Observe the waterfall display. If you see a corresponding narrow
band appear across the appropriate side of the waterfall display (left
or right), the transducers are connected properly and are reporting
as expected.

The leftand right
rub check results
in the waterfa
displaywindow

Try one or more of these tips for more effective rub checks:

T' e dry your fingers thoroughly before rubbing each transducer
I p e use a crumpled piece of paper to test the transducers

e use a burst of compressed air (the best method)

15.Now, readjust the settings for Auto Ping Rate at the SONAR _Control Window
[15) and turn off Manual TVG at the Image Adjustment Settings/s1 window to
start data collection.
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16.Put the towfish in the water in one of two ways:

a. Stop the boat and slowly pay out cable. If you know the bottom
contour to be smooth, lay the towfish gently on the bottom, then pull it
up a few feet.

b. Slow the boat and slowly pay out cable. Watch the computer screen
and make adjustments to the cable based on the waterfall SONAR
images.

To set the towfish height above bottom, follow the 10% rule: Set the

T' towfish altitude so that it is 10% of your current range setting. Thus, for a
Ip range of 50 meters, keep the towfish 5 meters above the bottom.

However, local conditions may require some adjustment to that rule.

17.0pen the Settings|='1window and select Features. There you can turn on the
10% and 20% altitude-above-bottom lines if you haven't already done so.

18.Monitor towfish descent on the waterfall display. You will be able to observe
the boat icon in the center of the water column because both sonar channels
are on and you can observe the 10% and 20% lines inserted at step 17 above.
You can also watch the water column; if it narrows too quickly, the towfish may
hit bottom.

Watch for sudden
narrowing of the
water column

10% and 20%
lines

19.Monitor the range of the towfish from the bottom using the default range
function.

Distance {red arrow) fram
water columnto bottom
return measured withthe
default range function
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Hold down the mouse button with mouse pointer on the first bottom
return image to one side or the other of the water column in the waterfall

TI p display when no SONAR tools are active and a box will appear, giving
you the distance off the bottom.

20.Set the range in the SONAR_Control_Window!/s). The settings are in

increments of 10 feet.

Range
< B0.0m x e

21.Watch the waterfall display as you change the range settings and you will see
the difference between one range and another, as in the figure that follows.
(Some image adjustment may be needed when you change the range.)

Range was reduced
here

22.Adjust the gain and channel Histograms|s1for best viewing.

T Aufstriant Window
Gain: Left: Charnel @ i ST
Dista Histogram Dasta am - | c
| et |
—
I
-3
o [ g ¥ Locked 3
d— Mn: 13 ez 100 7 bt Gan Min: 13 Maz: 100

Setmanual gain

23.Select the check from the Manual TVG box to return the system to Auto TVG.
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|' Image Adjustment Settings

= ‘Wakerfall
Zosom Setkings ~Sonat Signal

ovre Qe

24.Set the color palette you prefer for the incoming data if you haven't already

done so.
Image Adjustment Settings @
= wisberfal
Zosm Settings — Sonar Signal
Inage Adjsbments Wiewr P Dt r
Featur Marual TV I
= Sonar :

= Navigation & Yethometer Spreadng 1 I
Urits

- " nJI
Mukerlebek R | i reasmaaema e wi
Apphoatn Dffget ]

Apely To A1 Data | _

o Carcal Hslp

25.0pen the Navigation Plotter Window /4.

a. Note that the Plotter displays actual SONAR data as well as
geo-referenced latitude and longitude as the towfish moves through the
water.

b. In addition, the Plotter displays an icon of the boat that is rotated and
offset to show course and heading if available.

c. Right click in the Plotter Window to bring up a menu with the following
options:
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Plotter Window Settings

v Auto Center

Create Waypoink
Delete Marker or Waypoint

. Options that are in the Plotter Window options box become
Tl p accessible when you perform a related action (as in inserting a waypoint
).

d. Turn on the geo-referenced charts feature in the Settings/=1 window
and select either Standard or Premium charts.

Coverage History: 0 1 0 [Hours : Minutes : Seconds)

(Electmnic Chart Eackground Standard 5-57 - ] Configure

Ok | Cancel ‘ Apply |

e. Click on the <Configure> button to set the parameters for the S-57
charts.
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+|- W aterfall
+- Sonar o S :
=| Wavigation & Fathometer Coatiz Lafliule Irvealid Example Latitude: nvalid
ElMtEA Data Input Center Longitude: — [realid Use Boat Location
otter y 3
Urits Chart Configuration x|
Survey Settings R
¥ g [ Shaw Simplifisd Chart
Marker Labels . = )
Application Diraw Latitue v Show Depth Sounding

[V Show aids To Navigatior!

Draws Latitue 5 oy Important Text
Draw Boatle | 3how Other Text
. Depth Units: eters }
Coverage Hi: it Saaris]
Safety Depth: 4,00
Electronic Ck .

Shallows Contour: 2.0

Safety Contour: 20,00

ERREE

Deep Contour: 30.00

[o]4 | Cancel

1] 4 | Cancel | Apply |

f. Click on the Zoom Box Tool on the Plotter toolbar/+1so you can drag a
box around an object of interest in the Plotter Window.

R RN

O"‘—
== Foom boxtool

and drawn box

g. Click on the Auto-Scale Plotter Button so that, as you accrue
marker/waypoint markings, you can rescale the plotter window to reveal
all the markers/waypoints and the navigation data.

25.0pen the Marker Management Window!/s:] where you can see a preview
image, name, classification, etc., of each marker that you designate.
Waypoints will also be listed but will not have a preview image.
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Name:  p4RKO0ES

Descriptiors ()

Marker Type:  High Priority =

Aarine Sonic
ogy, Ltd.
A

Delete Marker

26.Set the Units|s1 to those you prefer if you haven't already done so. They will
become the default units of measure until you change them.

Measurement Units

[+ Waterfal
-- Sonar
-- Marvigation & Fathometer
- Units
Survey Settings
Marker Labels
- spplication

Small Fanges:
meters 52

Long Ranges:

kilometers -

Depth:

meters 5
Welocity:

meters per second -

27.Move your mouse pointer around the waterfall display area and hold down the
mouse button at various points. This will give you a corrected slant range for

the point identified.

Left mouse button used
to abtain slant range far
these oystertong marks
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When interpreting seafloor returns,
e shadows BEFORE an object (in relation to the water column) are
from holes in the seabed.
e shadows AFTER an object are from shadows above the seabed.

28.Create markers by double clicking on each target of interest in the waterfall
display or on the Navigation Plotter. The markers you place will show on both
the Navigation_Plotter Window|z1and the Marker Management Window 1
(as shown below). You can use these markers later to facilitate returning to a
location of interest because the individual positions are saved for each marker.

A Maode:

»

:
-

=
]

Details aboutthe
object and a
snapshat in the
Marker Management
Wind o

Dot M oy

a. During data acquisition or during review, classify the markers/s:] you
collect by tagging them with color and/or a symbol according to their
relevance. This step makes it easier later or sort and/or delete
non-relevant ones.

b. Create any waypoints here and enter their locations manually.

29.Take a length measurement of any targets of interest, as in the figure above,
using the Lengthﬁﬁ icon on the waterfall toolbar. Activate the Length tool, click
at the first point of the target, then click again at the other end. Sea Scan
Survey will draw a line in the display window between those points and the
measurement will show at the top of the toolbar.

30.You can also take a slant range measurement of any targets of interest (the
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straight-line distance from the towfish to an object at any given location) using
the Length/s] tool on the waterfall toolbar. Activate the Length tool, click at the
center of the water column, then click again at the other end. Sea Scan Survey
will draw a line in the display window between those points and the
measurement will show at the top of the toolbar.

Slant range measurement
taken fram center of the
water columntothe edge
of shadow using the
Length tool

31.To modify the descriptions you've assigned to any given survey, right click
anywhere in the waterfall display to open the Settings window!/71. Then click
on <Survey Settings>. You can modify the description in the lower block.
Also, if multiple files are in the Survey folder, they will be shown in the box at
the bottom of the window; you can scroll through the list if multiple files are
available. Note that when the window is active, it adds one more set of lines to

the data file.
x
+-Wabterfall
& Sonar Survep Loc.
- Wanigation B Fathometer CADy ard St Ivener My Documents
Uriks
Burvey M ams
Hsker Labek 20070608 CANNOT be modified
Appli stion File Poefic
FILE
Descophion
Ho descaplion

CAN be modified

[Filad i Survesy
‘Wiews SDS Fil=s in Survey

[ox | com | | mee |

32.Personalize the marker designations or make adjustments to their colors in the
Settings| 21 window at Marker Labels.
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Survey Settings

£ W aterfall

1 Somar Fed karker
+1- Mawigation & Fathometer Shipping impedirnent
Initz
Survey Settings
Marker Labels Blue Marker Personalized
Application Durnped ballast deslgnations
lareen Marker
Raotted pylons
“t'ellaw Marker
0ld pipelines

33.After completing the data-gathering run, stop the boat and slowly bring in the
towfish cable.

KEEP THE SONAR ON AND MONITOR THE WATERFALL

W ; CLOSELY AS THE BOAT STOPS TO RETRIEVE THE TOWFISH
arnin g IN CASE THE TOWFISH SINKS WHEN FORWARD MOTION
CEASES AND COLLIDES WITH THE SEAFLOOR.

34.Exit the program and perform needed shutdown operations.
35.Begin data review operations.
a. Open the Survey file /s

b. Open the Image Adjustment Window/ss1and turn on the Auto TVG if
you haven't already done so.

c. Adjust the histograms to your liking there.

d. Use the fast forward or reverse speed adjustments at the waterfall
toolbar to scan through the data quickly or to slow the data flow as you
search specific areas.

T' If your mouse has a scroll wheel, you can flick the wheel to move quickly
I p through the waterfall.
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e. If you see a target of interest, click on Zoom to view it more closely.
The waterfall will pause while you are zooming.

f.  Mark any targets that interest you.

g. Bring up the Marker Management Window /1.

h. Review the markers and any notes you attached to them.

I.  Click on any marker you want to view more closely and the software
will return you to that location in the waterfall display window.

J.  Make more markers if you want.
k. Export the survey or particular images for later use:

(1) Export the survey in xtf format to a specified location for later use
in other applications if you wish.

(2) Export any marker image by clicking on the preview image in the
Marker Management Window!/s], then click on the Tools
pull-down menu. From there, click on Waterfall Capture. You will
receive prompts to specify a location.

36.You have now done a complete survey using the Sea Scan Survey software,
from startup through data review. Congratulations!
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Frequently Asked Questions

How to do | do a Rub Check?

1. Make sure the SONAR is connected (the software indicates this by displaying
the words, “SONAR Connected,” in the status bar) and that it has power.

2. Make sure the SONAR Control Window| 1, the A-Mode Window| =1, and the
Image Adjustment Window ] are showing.

3. Inthe Image Adjustment Window ], reset the Histogram controls.

4. In Settings/=1], open the Image Adjustment Settings|ss] window and click on
the Manual TVG box.

5. Click on the Fast Forward button at the top of the waterfall repeatedly (this
sets the update rate for new SONAR data to its maximum).

6. In the Sonar Control Window/s), set the range to 30 meters, set the SOG to
Manual, and set the SOG so that the ping rate reads 10 Hz.

7. Turn on both transducers.

8. Make sure the transducers on the towfish are dry, then use one of the
following approaches to test them:

e dry your fingers thoroughly, then rub each transducer
e use a crumpled piece of paper

e use a burst of compressed air (the best method)

9. Test one transducer, then the other to confirm that each transducer shows up
on the correspondingly correct side of the waterfall. If you have
multi-frequency SONAR, switch to the High-Frequency setting by clicking on
the high-frequency option in the Sonar_Control Window/s1. Repeat the rub
check for the High-Frequency left/right channels.

Tranzducers

Left: Mane =

Right b

Mone
Ranag 500 kHz (0002)
{300 kHz (0001
< 91800 kHz (0003
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10. Observe the waterfall display. If you see a corresponding narrow band appear
across the appropriate side of the waterfall display (left or right), the
transducers are connected properly and are reporting as expected. If no
signal shows in the waterfall, Troubleshooting procedures should be executed.

The left and right rub
test results in the
watersfall display
wyi il Q.

How do | set up the software when initially starting to collect data? What are some
common control settings?
Have the Image Adjustment Window/se), the Status Window/=) SONAR
Control Window! ), and the A-Mode Window/ss! visible during SONAR
operation. After a successful rub check is performed, the image adjustments
will need to be reset.

1. Turn Manual TVG <On> at Settings in the Image Adjustment Settings
window.

2. Click the reset button for the left and right transducers in the |mage
Adjustment Window/ss .

3. Set the range at the desired operating range in the Sonar Control Window /|
. If you are not sure what range to operate on, set the range to ¥z the average
maximum range for the SONAR you are using.

4. When the SONAR is placed in the water, find the first bottom return. When
you are assured that the SONAR is at operating depth (i.e., not crashing into
the bottom or into objects in the water column), turn the Auto TVG <On> or
adjust the Manual TVG.

5. Adjust the histogram for each channel in thelmage Adjustment Window|ss]
by sliding the Minimum histogram sliders so that the average signal levels
are just visible in the A-Mode Windowss). Then, slide the Maximum
histogram sliders so that the peak signals are just clipping.

| need to find X; what range do | set my SONAR on?
As a general guideline, set the SONAR maximum range to 10 times the
intended target size. For example, a car you are searching for is 5 meters
long, so set for a range of 50 meters. Of course, you can reduce the range
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further if you so desire or if local conditions warrant.

How do | set up the navigation Plotter?
1. Open the Navigation Plotter Settings by selecting the Settings option from the
Tools |21 menu. This will show the Settings Window.

2. Expand the Navigation & Fathometer settings branch, then select the Plotter

settings item. This will show the Navigation Plotter Settings in the Settings|z:|
Window.

3. Set the center location for the Plotter. Either enter a location or click the <Use
Boat Location> button for the current position received from the GPS as the
center position for the navigation Plotter.

4. Enter the range. This represents the amount of coverage the Plotter will
initially display. This should typically be set to the approximate size of the area
to be surveyed.

5. Check the Draw Latitude/Longitude Grid box.

6. Check the Draw Latitude/Longitude Labels check box.

7. Enter 30 minutes for the coverage history. This will display 30 minutes of
navigation data in the navigation Plotter. If desired, enter a different amount
of time.

8. Check the Draw Boat Icon box.

9. Turn the digital charts on or off. You have three options with this feature:

e No digital charts
e Premium S-57 charts (only these can be configured)
e Standard S-57 charts

. The charts on the plotter may slow computer operation; thus, you may
Tl p wish to de-select that option when the charts aren't needed by changing
the Navigation settings.
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10. Open the Navigation Plotter Window|=] by selecting Navigation Plotter
from the View menu. The boat will now show on the Plotter as the boat
moves through the water.

11. After you have set up these specifications, they will remain the default settings
for all future surveys until you change them.

What height off of the bottom should the towfish be?
The towfish should be towed off the bottom at approximately 10% to 20% of
the SONAR'’s current range setting. If there are obstacles in the water
column, the SONAR should be towed at a height that will ensure the safety of
the equipment. You will be able to observe the 10% and 20% lines in the
waterfall display if you have enabled those features in the Settings/z1] window.
These lines may help you avoid ramming the towfish into the seabed. Care
should be taken, however, if the range is less than about 65 feet (20 meters)
above the seafloor. Then, 10% equates to about 6 feet (2 meters) of altitude
above bottom; at this proximity, any protruding object or irregularity in the
seafloor can be potentially hazardous to the towfish.

What is the optimal speed to tow the system at for best image quality?
Run the system with Auto SOG |41 (Auto ping rate) for best image quality.
The SONAR waterfall display will do SOG corrections on a ping-per-ping
basis.

Operate the SONAR at any speed that is less than the maximum speed
attainable for the particular range setting the SONAR is set to. When the
maximum speed is exceeded, the SOG readout in the SONAR_Control
Window/s1 will turn red. When it does, slow the boat slightly until the SOG
readout returns to its normal operating color (black text with a white
background).

How can | find a particular file for a marker or target of interest?
1.Open the Marker Management Window|s1 by selecting Marker
Management Window from the View menu. The Marker Management
Window will list all the markers associated with the currently opened survey
along with any designations or priorities you have specified.

2. Select the desired marker by clicking on the marker in the marker list. The
flename the marker is associated with will be listed on the same row as the
marker that is selected in the marker list.

3. Alternatively, click on any red dot in the Plotter window. A bull's eye will
appear around the dot and a window will open next to the mouse cursor. The
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box will identify the dot as a marker (or waypoint), present a snapshot of the
marker, designated number, any information you have inserted about the
target, and the L/L.

What do the lines and letters in the waterfall mean?
You will see confirmation that the transducers are receiving power by
observing a red signal line in the waterfall display window. It will show the
letters PW in the center of the water column just below the boat icon.

If power is interrupted to the transducers for any reason, you will see a Yellow
signal line across the waterfall display window and the accompanying letters
BLin the center of the water column. These letters indicate that
communication was momentarily lost to the transducers; that is, you have
experienced a momentary “data loss.”

Sea Scan Survey also alerts you in the waterfall display when you change
transducer frequency. You will see a deep blue line and the letters FS (for
frequency switch) in the center of the water column at the point in the data
when you made the change. These indicators in the record are convenient
ways of reminding you of transients or changes you made during the survey.
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In-Depth Discussion

The discussion in this section is intended for experienced SONAR operators or for those
working to improve their skills. Here you will find a greater level of detail about Sea Scan
Survey features as well as tips that can improve the data-gathering process. Refer to
the earlier chapter, Buttons and Menus| ], for explanations on the use of the buttons
and menus; those are not repeated here.

Overview

Sea Scan Survey uses a computer with the Windows® operating system for data
display and system control. The Sea Scan Survey program allows an operator to
control the SONAR data-collection process, view, analyze, and save the SONAR
image with all related navigational information. The program also features a
sophisticated integrated Navigation Plotter to plot location and estimated swath
coverage.

Sea Scan Survey can be configured for different operating requirements. The
operating and display parameters are saved in the system registry and are displayed
graphically in the toolbar and information window.

The basic function of the software is to display the SONAR image on the screen.
Each time the SONAR transducer pings, the reflection data is recorded and
incremented as horizontal lines on the waterfall display screen.

As the towfish passes over the seafloor, it continuously transmits pings perpendicular
to the direction the boat is traveling, which are reflected back to the towfish
transducers by objects on the bottom and in the water column, the area immediately
beneath the towfish. Sea Scan Survey interprets the returns on each ping and starts
to build a seafloor image as the reflection data is added line by line. The data is
recorded directly to a streaming data file. The application then reads and indexes
the streaming data file in real time. After the data is indexed, it is displayed in the
waterfall display. Only a small segment of data can be viewed in the SONAR
waterfall at a time.

Move forward and backward through the data and control the particular segment of
data being displayed by using the Rewinds], Stoples) Fast Forward!s], or
Jump-Toles | buttons in the waterfall toolbar.

Sea Scan Survey features a wide-dynamic-range data-collection system. The TVG
is software controllable and can be set during data collection and during
post-processing
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Search Methodoloqy

A standard search involves several stages—from pre-cruise planning to site feature
identification. The instructions in this manual assume that you have defined a search
area, planned search lanes|isi), set up, and deployed the towfish. We recommend
the following scenario:

Site/Feature Location
The initial stage of the search involves finding a site/feature location. You may
already have a marked L/L position. In that case it should be a simple matter to
locate the site. Otherwise, the search area should be methodically scanned in a
straight, predetermined search pattern, as exemplified in the following figure.

/\

Ship's Track

Sonar Range A

Range Overlap 4

= Figure 6. A Recommended
Search and Survey Pattern

The projected swath coverage lines off the bow can aid in assuring lane

T. For comprehensive coverage, overlap successive lanes in a search area.
p overlap.
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e Table 1. Suggested Frequency and Range Settings for Coverage of a Search
Area (all ranges listed in meters/feet)

Frequency Average Maximum Typical Range Target Size

(kHz) Range

150 400/ 1312 200/ 656 10/33
300 200/ 656 100/ 328 5/16
600 751246 30/98 15/5
900 40/131 25/82 1.2/4
1200 25/82 10/33 05/1.6
1800 15/49 75/25 0.3/1.0

All maximum ranges are those detectable by the SONAR system at the listed
frequency. These are typical, but conservative maximum ranges that are
attainable with the particular SONAR frequency in salt water with a soft, silt
bottom. Longer ranges may be attainable in fresh water or in harder bottoms
such as sand or gravel. Some factors that affect the maximum range of the
SONAR are bottom type, water salinity, water depth, water temperature,
particulates, electromagnetic noisels], and acoustic noise.

The typical ranges listed are those at which each frequency is most frequently
used. The target size is the smallest target size that will be positively identifiable
at that range and frequency of SONAR. Much smaller objects can easily be
detected; however, targets smaller than those listed will be more difficult to
identify positively.

Startup and Operation
Place the computer in a dry location on the towing vessel where there is optimal
visibility and communication to the boat’s pilot. Set the Sea Scan Survey range
according to the table above. A wide setting will enable you to scan a large area
of the seafloor. A shorter range will allow smaller targets to be imaged at the
expense of coverage area.

The search range defines the search lane spacing and the range overlapls.
Bottom terrain, site characteristics (such as size and composition), and SONAR
record interpretation should be considered when setting the initial search swath
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width. In the Plotter Window, ensure that <Draw Swath> is enabled and that you
have enabled the Map-Bearing tool on the Plotter toolbar. With these features,
you will be able to overlap the search lanes more precisely.

Start the search pattern. You can monitor the progress of the search because the
survey vessel's position and the estimated swath coverage are shown on the Sea
Scan Survey Navigation Plotter. Place the computer so that the incoming data
can be seen easily, thus allowing you to observe the search pattern and the
incoming data simultaneously.

When you see a feature of particular interest in the SONAR record, mark it on the
Sea Scan Survey Navigation Plotter as a waypoint or marker or double click in the
waterfall display window the target of interest you wish to designate as a marker.
Then, if possible, throw a weighted acoustic target attached to a buoy with marine
line. The buoy will serve as a visual marker for the pilot when returning to the
site. The acoustic target will show up in the image and allow the SONAR
operator to tell the boat pilot the buoy position relative to the target.

. The buoy may drift in high currents, so weights are advisable. Also, the
Tl p line connecting the buoy and anchor must be long enough for the anchor
to reach the bottom; otherwise, the buoy could drift or sink.

When the navigational information is available, each SONAR record line can be
associated with L/L and swath coverage. Thus, any feature in the SONAR record
can be associated with a known L/L position and location within the swath. The
L/L position for the selected feature in the SONAR record is logged in the marker
list. Nonetheless, as a matter of good log keeping, also write the site latitude and
longitude position in a logbook.

Site/Feature Identification
Now that you have the site location, you can adjust Sea Scan Survey to capture the
target of interest at a higher resolution.

TI p The smaller the range, the better the axial and transverse resolution will
be.

1. Setthe Sea Scan Survey swath range to a shorter setting. The target will appear
larger and have greater resolution.

Sea Scan Survey can provide very high-resolution imaging when the
600-kHz-and-above towfish is set at a range of 40 meters or less.
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2. Make a closer pass of the feature.

The towfish should not pass directly over the target of interest on the seafloor;
rather, it should pass to one side of the target.

Slant range measurement
taken with Length tool (note
green length line)

Guide the ship's pilot so that the target of interest will appear on either the left or
right side of the SONAR record. This is easily accomplished because the boat
icon will be visible in the waterfall display in relation to the SONAR channels (as
shown above).

3. Mark the target for future review. For ease of sorting later, assign a classification
and color in the Marker Management Window to each entry, along with a
distinctive name and description.

Safety
Sea Scan Survey is a simple system to operate. However, the simplicity of operation
does not diminish the danger of operation. Any action that involves towing a device
at the end of a cable at sea has an inherent danger involved. Many of the problems
that occur at sea can be averted with common sense, good boat handling, and
experience.

DO NOT LET THE OPERATION OF SEA SCAN SURVEY PUT

War nin g YOUR BOAT OR YOUR CREW IN A POSITION OF DANGER.

User Settings

A number of settings are available to you for modifying the user interface. Select
those that are comfortable for your level of expertise or your operational
requirements. These are discussed below.
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SONAR Interface

When you turn on the SONAR, the transducers automatically communicate their
settings to the Sea Scan Survey software. The program then resets itself accordingly
based on that intercommunication and presents that information in an easy-to-read
display on the computer screen. The sophisticated communication process requires
no user intervention; it communicates seamlessly among the SONAR, topside box,
GPS, depth sounder, or any other connected equipment. That information also is
immediately accessible in the display area or in convenient drop-down menus.

SONAR Display
The SONAR display has been designed for optimal viewing and data interpretation.
The waterfall display/:s1 consumes the majority of the computer screen because this
is your primary workspace. Here, you can access all the tools and menus you
require—adjusting color, zooming in on an area of interest, checking markers,
adjusting the frequency, or monitoring SOG, to name a few. As soon as Sea Scan
Survey initiates and SONAR is activated, the waterfall display will begin to build a
line-by-line image of the seafloor that you can enhance to identify targets or collect
data. Using the various tools and capabilities of the software that are presented to
you in the display area, you can direct the operation, collect and notate targets of
interest, and accrue data for immediate or later review. The entire process is easy
and convenient.

You also will see here indicators of system performance; that is, power application to
the transducers, changes in frequency, and data loss to the towfish. These
indicators reflect a transient when the SOG correction is on:

PW: Power has reached the transducers and they are pinging.

FS: The transducer frequency has been changed.

DL: A dataloss lasting 1.0001 to 1.9999 seconds has occurred, most likely
caused by telemetry problems to the towfish.

Color
Sea Scan Survey has a set of predefined color scales. The color choice can have a
dramatic effect on your interpretation of the SONAR image data, as different colors
bring out different features in the SONAR record.

Try various color scales for your SONAR record interpretation until you
. are comfortable with one particular color scale. However, bronze, gold,
TI p or brown are the most popular choices because the eye senses a greater

contrast differential between neighboring shades without losing a sense
of color continuity.
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Selecting a Color
As discussed earlier, Image Adjustment Settings under the Tools/a1] pull-down
window, is where you choose the color of the data in the waterfall display.
Alternatively, right click anywhere in the waterfall display and a pop-up window will
appear; there, select Image Adjustment Settings. That window will open and
you can access and change the Palette settings.

Inverting a Color

Any of the colors may be inverted such that the high-intensity returns become
dark and the low-intensity returns become light. This has been the display setting
for traditional SONAR systems since they applied black ink for acoustic returns
onto light-brownish or white paper. The higher the intensity of the acoustic return,
the more black ink was used. Because of the dark-ink-on-light-paper process, a
SONAR operator had to reverse the natural intensity visualization. In the normal
mode (as opposed to the inverted mode), any high-intensity returns are brighter
than the darker background. This provides a view of the seafloor analogous to
illuminating the dark seafloor with light and viewing from above. Objects appear
brighter than the background and shadows are black. In the inverted mode,
objects are darker than the background and shadows are white or light.

Moving through the Data

Scrolling

As discussed earlier, the SONAR image is recorded directly into a streaming data
file. The indexed data is then displayed in the SONAR waterfall display in sequence
and at 1x forward when the file starts. Not all the data can be displayed concurrently
because of screen size limitations, but with the Rewind |es], Stop|es), Fast_Forward
les], and Jump-To!es buttons on the waterfall toolbar, you can scroll at your desired
speed backward or forward through all the data, much the same way that you might
speed through a video tape to a particular location or scene.

T' To return to a target of interest in the display window, use your markers
I p to shortcut the search. These bring you to the exact location in the data.

Home State
The Homeles) button at the top of the waterfall toolbar indicates that the newest
SONAR line or latest data is immediately visible on the screen. When you scroll,
the newest SONAR line is no longer immediately visible in the waterfall display.
Thus, the waterfall data window is no longer in the Home state. The background
behind the current displayed time in the upper left corner of the toolbar will be
green when the data is in the Home statelsi1l. The background of the current
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displayed time will flash red in the Sea Scan Survey toolbar to indicate that the
newest data is not immediately visible. In the review mode, the background will
be white.

Jump-To Tool
The Jump-Toles| tool in the waterfall toolbar provides quick access to a particular
point in the seafloor survey based on survey hours, minutes, and seconds (as
indicated by the Elapsed Time!'es indicator at the top left of the waterfall toolbar).
Type in the time and the waterfall display will return to that point. An invalid entry
will be ignored.

Channel
Sea Scan Survey uses the “data down” direction|/s2] when streaming the transducer
data onto the waterfall display; thus, the latest data is at the top of the display and
the oldest incoming data is at the bottom. The left and right channels are on the left
and right sides of the waterfall display, respectively. You may set Sea Scan Survey
to display either the left channel only, the right channel only, or both the left and right
channels simultaneously in the waterfall display.

Sea Scan Survey automatically collects information from both channels if
T' both_transducers_are on, even though the waterfall display might be set

I p to display only one channel. Thus, you can review the data from the
other channel at any time.

Depending on the operating requirements, you may want to view both channels at
standard axial resolution or only one of the channels at double the axial resolution.
When viewing only one of the channels, you have twice as many horizontal pixels on
the screen. Thus, for any given range, twice the axial resolution may be displayed on
the screen since you are displaying only one channel; bear in mind, however, that the
image will be distorted (stretched) in the axial direction.

Measurements

Height
The height/es! of a feature in the SONAR image can be measured if there is
discernible shadow/s:il behind the feature. Shadows are extremely important in
locating objects as well as in their analysis, so attention must be paid to shadow
position, shape, and strength in the waterfall display when on a
search-and-recovery mission. The shadows cast by objects are a function of the
angle at which the SONAR beam strikes objects as well as the shape of the
objects casting them. Thus, detailed inspection of the shape of a shadow is
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helpful in determining the nature of the object. The location of a shadow relative
to the object creating it is also an important feature of the object. Shadows that
touch the object imply that the object is touching the seafloor. Shadows that are
separated from their corresponding object imply that the object is above the
seafloor. Also, a shadow that reaches out beyond the edge of the image implies
an object with a height that is near or above the altitude of the towfish.

Defining the geometry of the towfish, the object, and the object’'s shadow is the
means for measuring an object’s height, as exemplified in Figure 7.

The Sea Scan Survey software has automated this object height-measurement
process.

'*1
Altitude

Ahadoer

Height]

e Figure 7. Object Height Calculation

An accurate height measurement requires that the object cast a visible acoustic
shadow. This may be a problem in some situations, such as the object's
proximity to the transducer. Further, the end of the shadow must be visible on the
SONAR record line. The height calculation assumes an ideal geometry. That is,
the acoustic path from the transducer to the top of the object to the end of the
shadow is assumed to be straight and the seafloor is assumed to be level.

The first assumption of a straight acoustic path is valid, considering that
conditions where you see the acoustic path “bend” are not common at the
operating depths and ranges of Sea Scan Survey. However, the second
assumption of a level seafloor typically is not the case. Thus, you must
compensate based on your knowledge of the seafloor level. The acoustic
shadow for an object upslope of the transducer will be abnormally shortened.
Similarly, the acoustic shadow for an object downslope of the transducer will be
abnormally lengthened.

Length
The Sea Scan Survey waterfall Length|e 1 tool allows you to measure any feature
in the SONAR image data with the mouse pointer. The length is presented as a
total length, which is a combination of horizontal (axial) and vertical (transverse)
lengths. The lengths are measured using the user-specified length units/e1. The
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range and ping separation distance for each SONAR record line is sufficient to
calculate the length of features in the SONAR record accurately.

A right click while the Length tool is active will place a dot by your pointer. The
length will be updated while you move the mouse pointer from the first anchor
point to set the last one. When you are finished with that tool, click on the Length
tool button to deactivate it.

Measuring the transverse length depends completely on the apparent SOG! s
because the apparent SOG (the SOG provided by a GPS or estimated by the
vessel's pilot) determines the ping separation distance. Typically, the apparent
SOG matches the true SOG. In this situation the SONAR image has a constant
1:1 aspect ratio because the ping separation distances are valid. However, if the
apparent and true SOGs were not matched, the transverse length would be
inaccurate because the ping separation distance would be inaccurate.

The extent of the error would depend entirely on the disparity between the
apparent SOG and the true SOG. For example, if the apparent SOG was set at
3.6 knots and the true SOG was 4.0 knots, there would be a 10% error. Thus,
the ping separation distance also would be off by 10%. In fact, the pings would
be 10% too short because many SONAR software programs base their
calculations on the boat’s moving at 3.6 knots rather than the 4.0 knots the towing
vessel was actually moving. Thus, the transducers would not ping fast enough to
maintain the 1.1 aspect ratio for the SONAR image, so the under-sampling would
foreshorten targets and the transverse length in the given example would be 10%
too short. To account for this under-sampling situation, the Sea Scan Survey
SONAR waterfall display corrects for the SOG on a ping-by-ping basis.

Area
The Areals| button in the waterfall toolbar allows you to measure the area of a
feature by tracing the outline of the SONAR waterfall image with the mouse
pointer. The area is measured in units that you set in the Units /s window. The
range and ping separation distance for each SONAR record line is sufficient to
calculate the area of targets in the SONAR record.

As with Length, measuring area depends completely on the apparent SOG ||,
which determines the ping separation distance. Thus, if the apparent SOG did
not match the true SOG, the transverse length would be inaccurate because the
ping separation distance was inaccurate. Here, also, the extent of the error would
depend entirely on the disparity between the apparent SOG and the true SOG.
Therefore, Sea Scan Survey will do SOG corrections on a ping-per-ping basis,
avoiding transverse length inaccuracies.
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Units
A consistent set of units for distance, depth, and speed is used throughout the entire
Sea Scan Survey program. You can select from among these units for the particular
situation from the View pull-down menu, then Settings, and the Units window. Click
the arrows to the side of each category to view the choices.

Small Ranges: Feet, Meters, Yards
Long Ranges: Kilometers, Meters, Miles, Nautical Miles
Depth: Feet, Meters

TI p Fathoms is no longer featured as an option in Sea Scan Survey.

Velocity: Feet per Second, Kilometers per Hour, Knots,
Meters per Second, Miles per Hour

Location Type: Lat/Long Decimal Degrees
Lat/Long Decimal Minutes
Lat/Long Decimal Seconds
UTM

Location Significant Digits: 1-8
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Measurement Units
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Survey Settings nautical miles -
Marker Labels Depth:
Application —— .
Welocity:
knotz -
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Click <OK> and the new units you selected will be saved. The program now will
redisplay all length, speed, and location information using the new units. These will
remain the default units until you change them or until the Plotter measurement is
less than one-half the long-range unit setting. Then the measurements automatically
default to the short-range settings, thereby giving more precise readings in your
short-range search.

SONAR Control

Sea Scan Survey has been designed to give easy access to the important
parameters you require during an operation. These parameters affect the quality and
guantity of data collected and processed, so you can make changes to these at any
time during data collection. These changes become effective immediately.

Power
Turn the power |41 on to start the data collection process. Power will be supplied
to the transducers immediately. As the transducers ping, the incoming data is
recorded and displayed in the data window, where you will see a red line and the
letters PW in the center of the water column.
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Range
The Range/s:] buttons on the SONAR Control Window reveal the current range
settings along with left and right arrows to decrement or increment the range. In
addition to these buttons, there is a range window where you can click the arrow
to view a dropdown menu and select from among those ranges listed. The listed
ranges are in increments of 5 of the currently selected short-range units.

Fange

50m ~
Fand 10,0 m
1 |150m
20.0m
250m
30.0m
350m e

Range Delay
The Range_Delay/s:1 slider on the SONAR Control Window permits you to set
this function. The slider moves from 0% (left) to 100% (right) of the current range.
When you change ranges, the SONAR interface will attempt to use the same
range delay that you set; thus, the slider will adjust automatically to fit the new
scale.

The shorter ranges allow very high resolution imaging at close ranges
T' with a high-frequency transducer. The long ranges may be used with

I p lower-frequency SONAR transducers to cover large areas while in a
search pattern.

The most common use for range delay is to remove the water column, whereby
the section of the SONAR record that displays the acoustic returns is removed in
the channel immediately beneath the towfish. Typically, you are not interested in
the acoustic returns produced as the SONAR beam passes through the water
column. Thus, set the range delay to the same distance as the towfish distance
from the bottom to “ignore” any acoustic returns as the SONAR beam passes
through the water column. The Sea Scan Survey software will then start
collecting the acoustic returns when the SONAR beam reaches the range delay
that you have set.

The other use for the range delay is to extend the view of the SONAR, but for a
specific range. For example, you may want to view the area from 75 to
175 meters but are not particularly interested in the first 1 to 74 meters. With 0
(no) range delay, you would lose resolution at a range of 200 meters and you
would collect data for everything from 0 to 200 meters. However, if you were to
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set the range to 100 meters and the range delay to 75 meters, you could focus on
the area of interest at a higher resolution because of the shorter range.

Frequency

Depending on the operating requirements, you may want to use either the low- or
high-frequency transducers, if available. The low-frequency transducers provide
a lower axial resolution but the sound travels farther than does the sound from the
high-frequency transducers. Likewise, although not able to extend as far, the
high-frequency transducers will provide very high-resolution imaging at closer
range. You even have the option of selectively choosing separate frequencies for
each transducer.

You will see a deep blue line and the letters ES|= (for frequency switch) in the
center of the water column at the point in the data when you make a frequency
change. You also have the option of selecting None in the dropdown list. Just
recall that if no transducers are selected, the system cannot collect data.

Speed Control

The Sea Scan Survey software maintains a constant 1:1 aspect ratio for the
SONAR image. This is possible by setting the ping rate based on the current
range and the SOG. The spacing of each vertical line on the screen is equivalent
to a known distance for each of the ranges. Sea Scan Survey sets the
transducers to ping at these interval distances, so the resulting image has a 1:1
aspect ratio. The time between each of these known distance intervals depends
on the SOG. The time interval is set based on apparent speed. When a
discrepancy appears between the current SOG and range, Sea Scan Survey will
make SOG corrections on a ping-by-ping basis.

Using an accurate estimate of the vessel's SOG, you can determine the time
interval between each ping event. An externally supplied SOG is used to set the
software’s internal apparent speed automatically. When the SOG information is
not available externally, you can manually match the apparent speed to the
vessel's actual SOG to maintain the constant 1:1 aspect ratio for the image.

Depress the Manual or Auto SOG buttons/s2] on the SONAR Control Window.
If you set for Manual control, the software will no longer seek the SOG from the
external navigation source. You can now manually control the apparent speed,
which in turn controls the ping rate.

If you decrement the apparent speed below the true speed, the seafloor will be
under-sampled and targets will be compressed in the transverse axis. This
occurs because the transducers do not ping frequently enough to maintain the 1:1
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aspect ratio. Similarly, incrementing the apparent speed above the true speed
results in over-sampling and elongated targets in the transverse axis. That is, the
transducers ping too frequently to maintain the 1:1 aspect ratio.

The SOG box will be red when you over-speed from the current SOG setting.
This serves as a warning to adjust the speed or change the range.

The ping rate that is shown in the SONAR Control Window is the current rate
based on range settings and the SOG.

Over-sampling is useful in some instances, as when setting the Image

better monitoring of the effect on the SONAR image as the Image
Adjustment settings are changed.

Image Adjustment

Gain

The Sea Scan Survey transducers produce a very specifically defined acoustic
signallsi. Viewed from above, the signal is very narrow; viewed from the side the
signal is wide. This shape of acoustic sound allows the transducer to view a very
narrow section perpendicular to its path of motion. As the out-going acoustic
signal travels through the water, the signal strength at the wave front weakens by
a variety of influences, such as absorption by the water, wave-front spreading,
and scattering:l. These are known physical effects of acoustic energy traveling
through a “lossy” mediuml=1l.  As a result, the amount of energy available to
reflect from an object reduces as the outgoing acoustic wave travels away from
the source. That is, the reflection from a distant object is not as strong as that
from a like object closer to the transducer (source of the acoustic wave).

However, for SONAR record display and interpretation, you may want a constant
level for the background echo-return intensity.  Therefore, Marine Sonic
Technology, Ltd. has implemented a data algorithm system that digitizes a large
dynamic range to counterbalance the degradation of signal strength as the sound
wave travels through the water. Digitizing a signal with a large dynamic range
allows the data to be adjusted during data collection and post-processing without
the normal data loss incurred if TVG were applied before digitization.

The amount of gain required to counterbalance the signal attenuation losses is
strongly proportional to, but not entirely dependent on, range. Range may be
thought of as time because it takes a known time for a signal to return from any
given range. Therefore, you can give a target 150 meters away the same echo
strength as a like target at 50 meters away by adjusting the gain. Using the gain
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controls in the Image Adjustment Window|ss, you can define the amount of gain
applied to the raw echo returns at specific ranges (time intervals).

. Different seafloor conditions and target characteristics can result in
Tl p vastly different attenuation levels at a given range, so always set the
Image Adjustment settings for the current operating environment.

The following figure illustrates graphically the signal processing approach.

: Image
]:}) F Arnp Compressor &40 Disgk Adjustment Display

e Figure 8. The Signal Processing Procedure

As shown in Figure 8 above, the transducer receives the acoustic signal that was
reflected off the seafloor and any objects there. The transducer converts this
acoustic signal, which is mechanical energy, into an analog electrical signal that is
then amplified, then digitized.

You can approach the image adjustment process in three ways. You can permit
the software to apply a calculated amount of gain compensation. The software
sets the gain settings automatically to optimal settings for the current operating
environment. The automatic gain process adjusts the amount of gain at each
point in the active range until it has determined that the gain settings are at
optimal levels. It does this by evaluating the intensity of the background signal in
the active range.

The software adjusts the gain settings such that there is a constant background
level throughout the entire active range, although the outcome depends on the
current operating environment. The automatic gain process samples the current
SONAR record line. First, it determines the intensity of the background in the
active range. Then it determines the required gain adjustment change to bring
the background level to an optimal level. The gain is then adjusted. If the gain
settings adjust automatically, you will not be able to adjust the gain settings
manually.

The second approach is to adjust the three sliders manually. Each slider
represents a specific type of correction.

Spreading slider:  Corrects for the spreading loss of the SONAR
beam (0 to 100)

Absorption slider: Corrects for absorption losses (0 to 100)

Offset slider: Offsets the data in the positive or negative direction
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(+100 to —100)
The slider corrections you enter are inserted into the general SONAR equation—

Intensity = ALog10(r) + Br + C, where r =the range in meters,
A = Spreading slider value,
B = Absorption slider value, and
C = Offset slider value.

The gain is thus adjusted accordingly.

The third approach is to view the raw data without any correction or adjustments.
Click on the check box in the Image Adjustment Settings window at Settings in
the Tools pull-down window to disable any system correction to the incoming
data. Most users will not have a need for this option.

Sea Scan Survey also displays the latest SONAR record line in A-mode!ssl. This
viewing mode provides a strong visual reference of the acoustic returns on a
single SONAR record line. This “bar chart” view displays the acoustic return
intensity in the vertical axis versus range in the horizontal axis.

The vertical lines along the horizontal axis represent the intensity of the acoustic
returns at the respective positions along the SONAR record line. In other words,
a short vertical line represents a low-intensity acoustic return. Likewise, a long
vertical line represents a high-intensity acoustic return.

The A-mode view of the signal response provides an accurate visual reference for
the effect of the TVG on the raw signal. Changes to any of the image adjustment
parameters can be monitored by watching the immediate effect on the signal
response.

The boat icon that is displayed in the waterfall display window is a helpful means
for correlating the A-mode data in relation to location. The icon can be dragged
to a new sampling point in the water column, if desired.

Tl p Any changes to the TVG can be redone as many times as you like.

Navigation and Fathometer Interface

The available communication ports are listed in the NMEA Datalss1 Input window at S
ettings in the Tools pull-down window. In addition to selecting the appropriate port
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for your operation, you can set the baud rate here at which to collect data. A baud
rate of 4800 is the NMEA standard.

The NMEA Data Input window also affords access to the Test Communication
window!ss], which provides vital information about the NMEA strings that permit
marine instruments to transmit and receive information. The NMEA communication
port settings are saved automatically in the system registry.

Sea Scan Survey reads the following NMEA standard strings for the GPS interface:
RMC, GGA, GLL, VTG, HDT, HDG, DPT, DBT, DBS, DBK, and ZDA.
Sea Scan Survey uses the following information out of each string:

RMC: Latitude, Longitude, SOG, COG, and GPS signal type
GGA: Latitude, Longitude, HDOP, and GPS signal type
GLL: Latitude, Longitude, and GPS signal type

VTG: SOG, COG

HDT: Heading

HDG: Heading

DPT: Altitude, Depth to Sensor (Offset)

DBT: Water Depth

DBS: Water Depth

DBK: Water Depth

ZDA: Time (allows the system time to be set by satellite time)

T' Check the RMC and HDG strings if the towfish heading does not match
I p that of COG.

The SONAR can be operated without a GPS attached; however, to ensure the
minimum usefulness of the equipment, we require latitude, longitude, SOG, and
COG data. Heading, water depth, and time add to system functionality.

Any one of the following minimum NMEA strings will enable the minimum set of data:
(1) RMC
(2) GGA, VTG
(3) GLL, VTG

Any additional strings to the above three combinations will add redundancy and/or
extra information.
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Navigation Plotter

The Navigation_Plotter|«] display window presents a map-coordinate Plotter grid
and tracks the direction of the towing vessel and the area covered by the SONAR.
The Plotter always shows the scale of the coverage area in the window as a bar in
the top right corner that ranges from zero (at the top) to the maximum area (in
kilometers, meters, miles, or nautical miles, depending on which units you select).
Geo-referenced latitudes are always shown in degrees at the left of the Plotter
window below the latitude grid lines (if available); geo-referenced longitudes are at
the bottom of the window (if available). North is always at the top of the Plotter
window. The geo-referenced charts in the background on the Plotter display window
can be de-selected if they slow computer function.

The towing vessel is represented by aYellew icon that is always oriented according
to the boat’s heading, if available.

The swath astern of the vessel is displayed to show the SONAR’s estimated
coverage when the boat is under way. The SONAR swath displays the actual
SONAR data, giving the operator an elementary real-time mosaic of the coverage
area. The boat's track is a black line. The default time for the Plotter track is 10
minutes; the software overwrites all older Plotter track data; however, all markers and
waypoints that you have inserted are saved automatically. They will show on the
Navigation Plotter Window as dots.

To obtain information about each dot, click the mouse cursor on any marker or
waypoint in the Plotter window and that target’s preview image, name, classification,
etc. appear in a box next to the mouse cursor. In addition, that marker or waypoint
will be highlighted in the docking Marker Management Window. These markers or
waypoints are sequentially numbered and labeled with location information, any
classification and color you assign, and type (marker or waypoint). The information
on each marker or waypoint becomes part of the survey record unless you delete the
marker or waypoint.

You can manually change the coverage history for the Plotter at Tools, Settings,
Navigation & Fathometer, Plotter; however, longer coverage times may slow the
software. The coverage history, shown in survey time of hours:minutes:seconds (as
indicated by the Elapsed Time!/es! indicator at the top left of the waterfall toolbar), is
how far back in time you want to see the coverage. The default amount of coverage
history time is 10 minutes.

You can measure length between two points on the Navigation Plotter. The length
for the distance measurement is displayed at the top right of the Navigation Plotter
Window. The measurement will update every time the current position changes or
until you select another action that makes use of the window.
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Layout
The Navigation Plotter has two default functions: the Center/Pan, accessed by
a left double click in the Plotter window, and Marker/Waypoint Information,
accessed by a single left click in the Plotter window.

The Navigation Plotter toolbar/+1 at the top of the Plotter window consists of
controls that allow instant and easy access to Plotter actions that change the
various Plotter parameters. The operational tools include Length, Waypoint,
Map-Bearing Line, and Automatic Center. The display tools are Zoom In,
Zoom Out, Zoom To, Clear Navigation, and the Readout area for the
operational tools.

Boundary Conditions
The Sea Scan Survey Navigation_Plotter|«] can determine the ship’s position
worldwide. When the boundary coordinates are changed, the track points must
be redrawn. This drawing speed is limited both by computer speed and coverage
history. The time is specified in survey hours:minutes:seconds (as indicated by
the Elapsed Timeles| indicator at the top left of the waterfall toolbar). The default
amount for both boat track and coverage history is 10 minutes.

If the boundary coordinates are changed, only the amount of data equal to the
coverage history will be redrawn. That is, if the coverage history is set to
30 seconds, only the latest 30 seconds will be redrawn.

To view more data, increase the amount of coverage history. If you press the
button on the toolbar to clear the navigation Plotter, the data will be drawn up to
the coverage history amount. The cleared data is still in the history, just not
visible. Thus, no data is lost.

Zoom
1. Select the Zoom-To Tool on the Navigation Plotter toolbar to select a
section in the Plotter window that you wish to see more closely. Then drag
the mouse pointer over the area. The area will be enlarged based on the
default Zoom percentage you have set.

2. Another approach is to select the Zoom-In button on the Navigation Plotter
toolbar to select a section of the Plotter that you wish to see more closely.
Each click zooms in 5%. Hold down the button and, every 1/5" of a second,
the zoom advances another 5%.

3. Select the Zoom-Out button in the Navigation Plotter toolbar to expand the
Plotter viewing area. Each click zooms out 5%. Hold down the button and,
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every 1/5" of a second, the zoom retreats another 5%.

Center/Pan
With a double left click, the default Center/Pan function will center the Plotter on
an area you designate in the Plotter grid.

Automatic Center

Select the Auto Center button in the Navigation Plotter toolbar to center the
Plotter on the towing vessel when the boat has gone off the edge of the Plotter
grid. In this case the Plotter dimensions are not changed; the Plotter simply
re-centers the boat track. If this tool is activated and the operator causes the boat
to go off the Plotter by using the Center/Pan function, Zoom In, or Zoom Out, or
by adjusting the center location in the Navigation Plotter settings, Sea Scan
Survey will automatically re-center the boat, thus overriding the operator’s action.

Length
You can use the mouse pointer to measure the length of any object in the
waterfall display window with or without the Zoom feature. Depress the Length
button, then create initial and ending points at the feature with the mouse pointer.
The measurement will appear in the waterfall toolbar.

You can also measure lengths in the Navigation Plotter Window by clicking on
the Plotter length button. Click on a starting point in the Plotter window, then on
the ending point. The measurement will appear at the top right of the Plotter
toolbar.

Map-Bearing Line
The map-bearing line on the Navigation Plotter toolbar is a convenient tool for
revealing the boat's heading and projected path. The parallel lines to each side
show the swath, which is helpful when performing a search and survey pattern 3],

Clear Navigation
This tool allows the operator to clear all the navigation data in the Navigation
Plotter Window except for the survey timeframe specified in the coverage history
edit box. This coverage history can be accessed and modified at Tools, Settings
, Navigation & Fathometer, then Plotter.
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Markers and Waypoints

Markers

Markers are invaluable for identifying targets of interest during a survey. When you
mark a target in the waterfall display, Sea Scan Survey takes a snapshot of the
image, sequentially numbers the marker, and notes location information. That
information becomes part of a marker/waypoint list in the Marker Management
Window! =, where you can change the marker name, assign a color relating to a
classification, or add descriptive information about the target at any time. Click on
the marker snapshot or its information in the Marker Management Window and you
will see a flashing green box around the target in the waterfall display. The image
area of that snapshot will be at the default zoom size that was set in the Zoom
Settings window. In addition, the software will highlight the marker information in
gray in the Marker Management Window.

To view relevant information on each marker, access the docking Marker
Management Window, where you can see a preview image of each marker, the
name, any classification you have assigned, etc. Alternatively, right click on the
marker in the Plotter window!«1 and a pop-up box will appear with a snapshot and
related information.

Waypoints
Waypoints are useful for marking navigational positions in a survey route. These
waypoints are especially practical for identifying predefined sites and survey routes.
As you identify more waypoints during a survey operation, the list will accrue and be
available in the Marker Management Window|ssl. The coordinates will be shown
there, although no snapshot will be visible. You can select a waypoint in the Marker
Management Window at any time and it will be highlighted in the Navigation
Plotter Window 41 if that window is visible. Alternatively, right click on the waypoint
in the Plotter window and a pop-up box will appear with information about that
waypoint.

The number of each waypoint is used automatically to create a unique identifier
string. The identifier string name can be changed at any time. The sequentially
numbered waypoints you insert will be listed in the Marker Management Window
and become part of the survey record until you delete them. You can change the
name of the waypoints and insert descriptive details at any time.

Adding Markers and Waypoints
Markers may be added by selecting a feature in the SONAR waterfall and double
clicking on it. It will then show as a dot in the Navigation Plotter Window/|+«]and
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will be listed sequentially in the Marker Management Window|s«1.

Waypoints may be added by depressing the Waypoint button in the Plotter
toolbar, then double clicking at a location in the Plotter with the mouse pointer; it
will show as a dot in the Navigation Plotter Window. The software will also
assign location information to that waypoint; that information can be viewed by
clicking on the waypoint in the Marker Management Window. Alternatively, right
click on the waypoint in the Plotter Window and a pop-up box will appear with
information about it. Waypoint L/L can also be manually entered in the Marker
Management Window and the waypoint will become part of the list there.

The Marker/Waypoint Information function can help the operator select the
closest waypoint or marker in the Plotter window. The information will then
appear in the Marker Management Window.

Although waypoints and markers have similar functional capabilities,
. they should be treated completely separately. The waypoint buttons in
TI p the Navigation Plotter toolbar only affect the waypoints in the Plotter; the
marker buttons in the Navigation Plotter toolbar only affect the markers

in the Plotter.

Editing Markers and Waypoints
A marker or waypoint can be edited anytime in the Marker Management
Window/s1. That is, you can change the name there, add descriptive details, or
assign a classification. Another approach is to click on the marker or waypoint in
the Navigation Plotter window|s«; then right click and a pop-up box will appear.
In that box, you can elect to edit or delete the marker or waypoint you just added.

Managing Markers and Waypoints

The Marker Management Window|s:] gives you access to all the markers and
waypoints you set during an operation. The snapshots next to each marker in
that window are convenient ways to remind you about targets of interest during
the SONAR run. You can click on any waypoint or marker and the Navigation
Plotter/« 1 window will show you that location. You will also be returned to the
marker target of interest in the waterfall display, where a flashing green rectangle
will show the location. In addition, you can click your mouse pointer over any dot
in the Plotter window and see the preview image, name, and any classification
you have assigned that object in the Marker Management Window.

You may collect a significant number of markers or waypoints during an
operation. These become part of the survey files, such that you can re-open any
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survey and search for a particular marker or waypoint simply by clicking on the
marker or waypoint in the list on the Marker Management window. Sea Scan
Survey will retrieve that information and present it in the waterfall display window.

It may be convenient to classify the nature of the markers or waypoints (as one of
various typical targets) and to sort them accordingly. To apply this function, go to
Tools, Settings, then Marker Labels/s:). At that window, you can change the
designations for each color category. In addition, you can assign a
user-changeable symbol and color to the markers or waypoints for classification.
Thus, the most relevant markers or waypoints might be assigned a particular
color.

Deleting Markers and Waypoints
If you have identified more markers or waypoints than you wish to retain, you can
remove them at any time.

To delete a marker or waypoint, click on the <Delete Marker> button to the right
of the Marker Management Window/s:l. When you click on this button and
highlight the marker or waypoint you wish to delete, you will be prompted to
confirm this action. Click <Yes> to proceed with the deletion.

C t ANY MARKERS OR WAYPOINTS THAT YOU REMOVE ARE
aution DELETED PERMANENTLY. THIS ACTION CANNOT BE UNDONE.

Managing a Survey

Because a survey operation is expected to involve a large amount of raw data collected
during a search, plus waypoint information, snapshots of targets of interest, and marker
s, Sea Scan Survey has an automated system for collecting and organizing all this data
into files that are a reasonable size. The raw data packets accrue sequentially at a rate
of 1 hour per file; that is, as one file becomes filled according to the time constraint of
the system, a new file opens and begins receiving the continuously arriving data
packets. The software will attach new files as needed—up to the point where the
operator exits the survey. The waypoint information, snapshots, and markers are stored
separately but are recalled as part of the survey in which they were collected. This
entire operation is behind the scenes, requiring the operator to do nothing but collect
data.

Subsequently, all the information for a survey that is packaged together is available for
easy review at any time, making survey management a totally seamless process.

In-Depth Discussion

137



Marine Sonic
Technology, Ltd.
Gloucester, VA

If you prefer to start a new file manually so that you can arrange the
T' survey lines neatly and keep only the relevant tracks, click on Tools, then

I p select <Start a New File (Ins)> or click on the <Insert> shortcut key on
your keyboard.

About Surveys
When an operator clicks on <Open|:si> in the <File/s™> Sea Scan Survey pull-down
menu, a choice is required: to open a survey or to open a file. The survey is the
entire packet of related information gathered for each SONAR investigation. The
survey can be searched for markers or waypoints simply by calling up the targets of
interest from the Marker Management Window s,

Survey Folder Organization
The key to organizing and keeping survey folders accessible is to name each
distinctly. This opportunity is available in the Begin_a_New Survey|s] window when
starting a new survey; of course, an operator can rename a survey at a later time.

Another important action is to add a detailed description in the Begin a New Survey
window. Ample space has been provided for this purpose. When numerous SONAR
runs have been done, such information will be invaluable in determining which survey
to revisit.

Making a New Survey
A new survey will start as soon as the operator completes the information in the
Begin_a New Survey/:+1window and clicks <OK>. Sea Scan Survey will be ready to
receive data and to organize it for optimal storage and review.

Adding New Data to a Survey
Perhaps an operator has performed a survey, then wishes to append more data to it
because of new information or a later siting. The operator can do so simply by
opening the pre-existing survey; this is accomplished by selecting File, then
Continue Survey|sl. The program will immediately open new files to receive the
latest information and attach the latest data at the end of the prior survey's files. The
operator need do nothing more than continue the correct pre-existing survey.

Opening a Survey for Review
Multiple files can be opened concurrently for review or further analysis. Upon
selection of the appropriate files, Sea Scan Survey groups these files in a new
temporary survey file. This new temporary survey is deleted when the files or the
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Sea Scan Survey application is closed.

Exporting a Survey
An option is available to export the survey as an xtfls1. Click on this option in the T
ools pull-down menu to export the current open survey to a user-specified location.
You will be prompted to process the image data. Select your preference. The
exported file will open in your web browser.

The file that opens in the web browser will contain the Marine Sonic Technology, Ltd.
logo in the top left corner. This logo can be changed to that of your organization in
one of three ways:

For a one-time change:

1. Open the picture file in the report folder.

2. In image-processing software and resize the file to a square of approximately
200-300 pixels.

3. Export the file with the following name: report_logo.jpg.

For a permanent change, edit the HTML file (see screenshot below):

1. Open the text editor using Notepad or Wordpad. These can be found by
clicking on
<Start> at the left of the Windows® bar at the bottom of your screen, then on

<All Programs>, <Accessories> in the list of programs available on your
computer, and finally on <Notepad> or <Wordpad>.

2. Once in Notepad or Wordpad, open the survey report folder.

3. In the File Name box, type the following: report.html (nothing will show while
you are performing this step).

4. In the list, "Survey Report Summary,” which is a comment, look for
report_logo.jpg.

5. Delete report_logo.jpg. You will be left with <img.src>.

6. Replace that deleted file with your logo, sized to a square (approximately 200
—300 pixels) and saved as a .jpg.
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Send the logo as is to Marine Sonic Technoloqy, Ltd. Personnel there will convert
the logo for you and do any resizing necessary for optimal fit.

[ Sea Stan Survey Report | [=l&] = |
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<html> i
<head>

<title>Sea SCan Survey Reporc</titles

<style type="text/css">ER.breaknow {page-break-before: always)</style>
</head>

<body>

<!--- Survey Report Summary '—-->
<zenters
<table border="0" cellpadding

'5r cellspacing="5" widch="500">
height="200" width="200"><br /></th>

<rrr<rd 205 ">Survey Name:</vd><td width="80%">20090122 grp 3</tc
Survey Mame soof <EEeend 20%">Date/ Time: </ td><td widch="80%">15:50:49,000 Thu 22

<tre<td 20%">Survey ID:</td><td width="60%">1629914852</ tdx</tr>

<rrr<rd 205 ">Survey Description:</tdr<td width="80%">Group #3 Tr
DatefTime 1Y cerrced 203 ">Marker File</tdz<td width="80%":marker.ml</cd></tr

<tr<td 20%">Data Files:</td><td width="80%">FILEOO0D.sds</td></
Survey ID 182Y <rrs<ra 20% "> gubIp</td><td width="80%">FILEDDOL. Sds</td></tr>

<tre<nd 20% "> srbap</ cd><td widch="80%">FILEDDOZ . sds</tdy</tr>
Survey Description: Groy <tr><td 20% "> inbsp</ td><td width="80%">FILEO003.sds</td></tr>

<trr<td 20% "> enhspe/cd><rd wide B0%">FILEOOO4. sds</td></er>
Marker File marlf </vablex

</centers>
Data Files: FILJ <or class="breaknowt/:

<l--- Marker Table of Contents !--

FIL <zenterx
<& name="contents':

FILY <tenle porder="z” cellpadding="5" cellspacing="0" width
<tr><th colspan="2">Marker Table of Contents</th></tr>
FILY <cr>

<1--- Hacker Table Colwwm 1
FILY| <ra wideh=rsosrs

<table border="0" cellpadding="5" cellspacing="0" widch=ri00%">
<tr><td alig left"><a href="#3kooner">Skooner:</a></td><td align="lef

00"

<tr><td align=rlefte><a href="#MARKO001">MARKOOOL:</a></td><td 1
<trr<vd align="left"><a href="#MARRO00Z">MARKOOOZ :</ar</tdz<td 1
<tr><td align="left"><a href="#MARK0003">MARKO003:</a></td><td 1
Skooner Lend <rr><ta aligm=rlefre><a href="#MARKO004">MARKODD4:</a></td><td 1
<trr<vd align="left"><a href="#MARRO00S">MARKOOOS:</ar</tdz<td 1
MARKO0001 it <tr><td left”><a href="#MARKOO06">HARKOOOE : </ a></ td><td 1
<trr<td left"><a href="#MIRKODO7?">MARKODO7:</a></td><td 1
IMARK0002: 2 <tre<nd left"s<a href="#MARKOODS">MARKOOOS: </ ar</tdr<td A
<tr><td left"><a href="#MARKO00S">NARKOODD:</a></ td><td 1
MARKO003: 3 <trs<td left"><a href="H#HARKOO10" 1/ are/ < 1
<trr<nd left"r<a href="4MAREOO11" ro/arc/ndrand 1
MARKO004: 4 <tr><td left"><a href="#HARRO01Z" i< are/td><td 1
MARK <rr>crd left"><a href="#MARKOD1S" re/arc/rdrnd i
IEREO00S. 2 <trr<nd left"><a href="4MAREO014" r</arc/ndrnd 1
MARK 0006 6 <tr><td left"><a href="#HARRO015" i< are/td-<td 1
= <tr><rd align="left"><a href="#MARROO16">MARKOOL6:</a></rd><nd 1
MARKOO0T, 7.2
For Help, press F1
IMARKO008: 8 TS
MARKO00S: 3 MAREOzs  Motors Boats at Low Erecuency & Long
MARE0010 Sail boat i o

. You can export the raw process data by clicking the selection box in the
Tl p Image Adjustment window. Doing so converts the logarithmic
information into linear data for third-party software outputs.
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Troubleshooting

Software Issues

Software Manager Shows "Failed to Synchronize the Data Stream"

| Sea Scan Survey ['S_<|

L] E Simple Topside Box Sonar Interface: Failed bo synchronize the data stream.
[ ]

Symptom: The software successfully connected to the topside box; however,
the towfish is not communicating. Check the following:

Check cables
(tow cable,
pigtail, and deck
cable if using a
winch)

I

Fails to
synchronize
the data

stream
/

Turn off the
topside box,
then turn it back

on

Check for water
in the
connectors
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Software Manager Shows "Failed to Connect”

Sea Scan Survey rg

L] "_q,, Simple Topside Box Sonar Interface: Failed to connect,
L

Symptom: The software cannot connect to the topside box. Check the following:

¢ Make sure no other copy of Sea Scan Survey or other software is
accessing the topside box.

e Ensure that cables are properly connected. Check the following:

Male sure the
USE cable is
plugged in and
secure

Sea Scan
Survey fails to
communicate
with the
7 topside box
Unplug the Malke sure the
topside box, connactors
then plugit are clean and
backinto the free of
computer moisture
Troubleshooting

142



Marine Sonic
Technology, Ltd.
Gloucester, VA

SONAR Not Connected
Symptom: There is no SONAR signal or incoming data when Sea Scan Survey
is open and the towfish is deployed. Check to see whether the
SONAR manager is connected. If it is, check the following:

Stepl

Turn the topside
box off, then turn
on again. Also,
disconnect and

reconnect the
towfish \
ke I Step 2
SCIDSE nga S:tal?-t Check for water
o it = or moisture in
The towfish the towfish
dDES not connector
respond to
commands
Step 4 Step 3
Unplug the USB Makt—:: sure the
connector, then — _ driver is
plug it back in 2 =i installed for the
Simple Topside

Unit
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Interface Does Not Start or the Wrong Interface Starts
Symptoms:

e The SONAR is not connected.

e The data does not show in the waterfall when Sea Scan Survey is
open and the towfish is deployed.

e A rub check does not show in the waterfall.

e Instead of showing your correct position in latitude and longitude,
the system indicates a zero (0) latitude and zero (0) longitude.

STEP1
Open the
SONAR
Manager
settings \
STEP 5 I .
S%DI'E:I;?;EH:; Click the STOP
cennected The Interface button
doesn’t start
orisn'tthe
correct one
STEP 4 STEP 3
Select the
Click the :
STARTbutten Simple
Topside Unit
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Incorrect Drivers Installed or Drivers Missing
Symptoms:

A box pops up indicating that the Topside Box failed to initialize.

The Topside Box does not appear on the list of Available Interfaces.

STEP 1
Plug in the
STEP 6 Topside Box \
Location entry STEP 2
ihcruld.read e
Location O i
(MSTL Simple
: : Manager
Topside Unit Th
v1.0)” 5
Topside l
I Box drivers
are missing
Steps STEP 3
Double click to Expand the
bringup its UsB
properties controller’s
STEP 4 section

Find "USB
\ Serial
Converter"

(may be more
than 1)

If Steps 1-6 do not resolve the problem, you may have to install the Towed
System drivers. Then reboot the computer. After rebooting, follow the
above steps and see if “Location 0 (MSTL Standard Topside Unit V1.0)"

now appears.
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No GPS Data Is Being Received
Symptom: No positioning information (L/L, maps, etc.) is showing.

Check the following:

e |sthe GPS plugged in?

e If you are using a USB port for the GPS, is the driver installed?

¢ |s another application accessing the GPS? If so, close other
applications that may use the GPS, including the test application

that comes with the USB GPS.

STEP 1

Open the
Device
Manager

I

STEP 4 No GPS STEP 2
If it does not d th
exist, then data Exfta HCE]I"S'I
install the (GPS status) pDEtELLT]
GPS drivers

STEP 3

Find “Prolific
USB-to Serial
Com Port”
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e |s Sea Scan Survey connected to the GPS? Check the following:

STEP 1
Goto NMEA
Data Input
Settings
sTEP 4 T STEP 2
If using a USB Click on the
GPS, <USB> will data Test button
show in the list (Sea Scan to see if
of available Survey strings are
ports Status) coming in

STEP 3

If no strings,
picka
different port
fromthe
Available Ports
list box

If the GPS is under the Open Ports list and/or if the strings are coming in but it
is not clear there is data in them, then—

1. The GPS may not have a good satellite signal or

2. The GPS may not be configured to transmit the correct NMEA
sentences

When using a USB GPS, the COM port number will change if you plug the

C t CPS into a different USB port than before. Sea Scan Survey saves the
settings; however, if the port number changes, then it will not open

AUTION| settings; h if the COM ber ch hen it will

the GPS when Sea Scan Survey starts next time.
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Hardware Issues

The Simple Topside Unit Does Not Power Up
Symptom: The unit does not respond when it is hooked up to a
computer running a Sea Scan® HDS-compliant side-scan
SONAR program and to a towfish with transducers.

o  Confirm that the power

Check cable is connected to the
connectors: box
¢ Checkthat the leads are
connected to aworking
/ power source (battery)
The Simple o

¢ \erfy battery voltage by

TD_pSIdE fusesfor using the supplied multi-
Unit does — adequawte meterto measure at least 3V
supp # Measure under load (see Tip
not
voltage: below
respond
Checkfor

Disconnect all butthe power cakle
e |fthe fuse blows now, contact
MSTL for a replacement unit

part
failure:

Measure the battery under load, as a battery with no load may
T| measure incorrectly. First, disconnect the tow cable, then power up

p the Standard Topside Unit. This approach should sufficiently load
the power supply.

Troubleshooting
148



The Towfish Does Not Communicate

Symptom: No data comes in after the towfish is deployed. Check the

following:

e Check the output fuse by using the supplied multimeter to measure

the continuity (see the supplied multimeter guide).

e Check for the causes of any blown fuses.

L]
Watermay .
have gotten
intothe

connector:

/ '

The output

fuse is blown e
or the — may be
toowarn

connection is
intermittent \

Power down the system

Liberally apply WD-40 in the
towfish AND tow cable connectors
to displace any moisture inside the
connectors

Shake out the excess WD-40

s Replace fuse with a new one
that has the same rating

If the output fuse blows when the
towfish is connected, the pigtail, tow

Che:l:tfcr cable, ortowfish may be damaged
far;lure: Use the supplied multimeter to
determine the location of the
damage
¢ [f you cannot determine the damage
point, contact MSTL for assistance
Troubleshooting
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Revision History
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Version Comments Issue Date
1.0.0 Initial release August 2007
2.0.0 New capabilities added to the software January 2008
2.1.0 New capabilities added to the software November 2008
2.3.0 New capabilities added to the software December 2009
2.4.0 New capabilities added to the software April 2010
2.5.0 Minor corrections and additions. July 2011
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Glossary of Acronyms and Terms

absorption

acoustic shadow

acoustic signal
active SONAR

angle of incidence

AUV

axial layback

backscatter

baud rate
beam spreading
bmp

Bow
buffer

CD

channel

The diminishment of the returning pulse caused by
the impact of the acoustic signal against objects,
materials, or the sea bottom

Literally, the shadow an object on the bottom casts to
its side in relation to the transducer; the transducer
must “see” this entire shadow so that the height of
that object can be calculated

The fan of sound emitted from the transducer

A system that transmits an acoustic signal through
the water that reflects off objects, then is returned

The angle at which a straight-line SONAR pulse hits
an object

Autonomous Underwater Vehicle

The offset distance from the position of the towfish to
the navigation antenna

Unwanted echoes

A unit for measuring data transmission speed, where
one unit equals 1 bit per second

The widening angle of a SONAR beam as it moves
farther from the transmitter

Bitmap, a graphic file format commonly used in
Microsoft Windows® applications

The front section of a boat or other vessel

To load, as in loading a file. Also, pulling information
from a file and putting it into memory

compact disk

Another term used to describe the transducer
acoustic track from either side of the towfish that
appears in the SONAR window. The left channel
refers to the left (port) transducer track; the right
channel refers to the (starboard) track.

Glossary of Acronyms and Terms
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COG Course Over Ground; also known as Course Made
Good

color look-up table A way of mapping data by assigning an artificial color

contrast stretching An operation that remaps the color look-up table

based on the lower and upper threshold limits the
operator elects from the histogram

csv Comma-Separated Values; in computers, a CSV file
contains the values in a table as a series of ASCII
text lines organized so that each column value is
separated by a comma from the next column's value
and each row starts a new line. A CSV file is a way
to collect the data from any table so that it can be
conveyed as input to another table-oriented
application such as a relational database or
spreadsheet application.

decibel The unit of sound intensity used to describe the
strength of transmitted and received underwater
sound

DL Data Loss

dongle Commonly used term that refers to an encryption key

ENC Electronic Navigation Chart

EULA End User License Agreement

ETE Estimated Time Enroute

fathometer An acoustic device that measures the current water
depth

FAQ Frequently Asked Questions

frequency The number of sound waves that pass any specific
point in one second

FS Frequency Switch

gain Amplification of a signal

Gaussian smoothing A widely used effect in graphics software, typically to

reduce image noise. Itis a spatial low-pass filter that
reduces the sharpness of image detail

GB GigaByte (1,000,000,000 Bytes)
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geotiff

GHz
GIS

GMT
GPS
Hertz
HDS
histogram

home state

HTML

hydrophone

intensity

interference

L/L
latitude

lane

lateral layback

layback

longitude

A high-resolution format that transfers readily to
other geographic applications

GigaHertz (1,000,000,000 Hertz)

Geographic Information Services

Greenwich Mean Time

Global Positioning System

A unit of measure representing one cycle per second
High-Definition SONAR

A graph that displays the number of each color in a
range

The indicator to the operator that the newest SONAR
line is immediately visible on the screen

hypertext markup language, a set of tags and the
rules for using them in developing hypertext
documents

An instrument that transforms an underwater sound
wave into an electrical signal

The strength of the returning acoustic signal

Erroneous signals caused by acoustic or electronic
sources

Latitude/Longitude

An imaginary horizontal line joining points on the
Earth’s surface that are all of equal distance north or
south of the equator

The straight track the surface vessel follows while
towing the towfish

The offset distance to the left (port) or (starboard)
between the navigation antenna and the towfish

The surface distance between the navigation
antenna and the towfish

The angular distance east or west of the prime
meridian that stretches from the North Pole to the
South Pole and passes through Greenwich, England

Glossary of Acronyms and Terms
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lossy medium

LUT

magnetometer

marker

MB
MRU

nadir

NMEA
NMEA Protocol 0183

NOAA

noise
null point

OoTG

overlap

PC
ping
pitch
Plotter

Marine Sonic
Technology, Ltd.
Gloucester, VA

The physical degradation of an acoustic signal as a
result of such conditions as absorption by the water,
wave-front spreading, or scattering

Look-Up Table

An external device that measures the current total
magnetic field

A target of interest the operator can tag in the
SONAR window; the target might be a feature on the
bottom or an target of interest

MegaByte (1,000,000 Bytes)
Most Recently Used

A point along the swath that is directly beneath the
towfish; a location in the acoustic pulse

The National Marine Electronics Association

A standardized protocol that allows marine
instruments to transmit and receive depth
information. This communication is based on a block
transmission or groups of NMEA 0183 sentences,
which are transmitted over the serial cable. Each
sentence has a header that uniquely identifies the
source of the data and the information contained in
the data string.

National Oceanic and Atmospheric Administration

Extraneous acoustic sound or electrical waveforms
that interfere with the SONAR signal

The location of the antenna of the external
navigation device

Over The Ground

The bottom area covered more than once as the
towfish travels a predetermined pattern or grid

Personal Computer
A single pulse of a SONAR system
Rotation around the side-to-side axis

A software module that shows track position and
swath coverage

Glossary of Acronyms and Terms
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port

projector
pulse length

PW
RAM

range

range delay

range marker

reflectivity

RGB
roll
ROV

sea clutter

scattering

SDS

shadow

side-scan SONAR

signal statistic

The left side of an object or ship

An device that transforms electrical signals into
sound waves

The length of time that a SONAR unit is transmitting
one pulse

Power
Random Access Memory

The maximum distance from the transducers that the
SONAR signal can detect usable signals

The distance (or range) the Sea Scan Survey
software is told to delay after pinging before it starts
to look at acoustic returns

A scale reference line shown in the SONAR window

The strength of the SONAR return off an object or
material

Red/Green/Blue
Rotation around the front-to-back axis
Remotely Operated Vehicle

The reflections from the sea surface (waves,
bubbles, wakes, etc.)

The diffusion of a SONAR beam in many directions
because of sea conditions; as a result, the amount of
energy available to reflect off an object reduces as
the outgoing acoustic wave travels away from the
source

SONAR data stream

The area that the sound wave cannot reach behind
an object because of the object’s protrusion above
the sea floor; used to determine the height of the
submerged object

An acoustic imaging device used to provide
wide-area, large-scale images of the bottom of a
body of water

Statistical information on a ping, typically an average,
minimum, or maximum level
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slant range

SOG
SONAR
starboard

swath

topside processor

towfish
transducer
true range (ground

range)
TVG

.sds

USB
UTM

Universal Length Unit

water column

waterfall

Marine Sonic
Technology, Ltd.
Gloucester, VA

The straight-line distance from the towfish to an
object at any given location

Speed Over Ground
SOund Navigation And Ranging
The right side of an object or ship

The total side-to-side coverage of the SONAR signal
on each sweep of the seabed; also called a line

The control unit an operator uses on the towing
vessel to collect and observe the incoming data from
the transducers

The device that is towed through the water on which
the transducers are mounted

The projector and hydrophone that make up an
active SONAR system

The horizontal distance from the towfish to the object
or bottom location

Time-Varied Gain; a process where amplifier gain is
changed based on time and matched with returning
signals between outgoing pulses of the side-scan
SONAR

SONAR Data Stream, the extension that the
software attaches to the names of data files

Universal Serial Bus

Universal Transverse Mercator, a coordinate
mapping system that maps to a grid rather than to
latitude/longitude

A standard for measurement of areas in
user-specified units

The track along the bottom immediately beneath the
towfish; this track provides supplementary
information to the operator, such as the altitude of
the towfish relative to the water’s depth or the
presence of sea clutter

A term used to describe a display that puts the
newest data at the top and scrolls the data down like
a waterfall
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wavelength The distance between acoustic waves

waypoint A position of interest made and displayed on the
navigation Plotter

WVS World Vector Shoreline

XTE Cross-Track Error

xtf eXtended Triton Format. The most commonly used

format for SONAR information in the hydrographic
survey industry

XVy The extension that the software attaches to the
names of survey files

yaw Rotation around the vertical axis
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Contact and Support Information

For technical support please contact us using one of the methods listed below:

Phone: (804) 693-9602
Toll Free: (800) 447-4804
Website: www.marinesonic.com

Business Hours: 8:00 AM to 5:00 PM EST

Additional documentation can be found on our Sea Scan HDS Documentation page
which can be found by going to our web site and following the links:

Downloads -> Sea Scan HDS -> Documents

Contact and Support Information
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1:1 aspectratio 122

-A-

About Surveys 138
Absorption slider 128
Across Track 80
Adding Markers and Waypoints 135
Adding New Data to a Survey 138
Along Track 81
A-Mode Window 20
horizontal axis (time) 59
left channel (red) 59
right channel (green) 59
vertical axis (signal intensity) 59
Area 123
Area Tool 68
Auto Hide icon 42
automatic gain 128
autonomous underwater vehicles
AUVs 2
auxiliary windows
A-Mode window 71
Statistics window 71
Status window 71
Available Interfaces 81

-B-

baud rate of 4800 130
Begin a New Survey
brief description 14
default entries 14
filename prefix 14
name for the file 14
survey folder 14
boundary coordinates 133

buttons, menus, and screens

caption bar

10

current open survey or data file

name of the software 11
Channel

data down direction 121
Channel Mode

Both channels 71

Left channel 71

Right channel 71
Clear Navigation 134
compass-style arrows 40
Continue Survey 16

-D-

data-gathering process
sea conditions 2
tow speed 2

towfish altitude above the bottom

vessel course 2
Deleting Markers and Waypoints
Depth

Fathoms 124

Feet 124

Meters 124

Yards 124
DL (dataloss) 119
Docking Windows

Auto Hide 39

Docking Markers 39

floating windows 39

Tab Interface 39

thumbtack icon 39

xicon 39

-E-

echo 2
Editing Markers and Waypoints

11

2

137

136
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Elapsed Time Indicator shadow position, shape, and strength 121
hours:minutes:seconds 65 visible acoustic shadow 121
running clock 65 Height Tool

Exporting a Survey bottom return 69
XTF 139 end of the object 69

end of the shadow 69

- F - Help file 8

Help Menu

Fast Forward Button 66 About Sea.Scan Survey 37

File About Topics 37
sds 15 Histogram Control

File menu A.pply—to—AII—Data I?,utton 60
Continue Survey 13 high-end cutoff point 60
Exit 13 Locked Button .60
New 13 low-end cu'Foff point 60
Open 13 Manual Ga!n -60

Manual Gain Sliders 60

Frequency

Reset Button 60

frequency change 127
127 Transfer Left Button 60

high-frequency transducers

low-frequency transducers 127 Transfer Right Button 60
Frequently Asked Questions 109 Home Button
FAQ 1 current data 66

FS (frequency switch) 119

-G-

Gain

Image Adjustment Window
adjust incoming data 59

background echo-return intensity 128 clgnfy Images 59

data algorithm 128 Histogram Control 19, 59

influences 128 sliders 59

lossy medium 128 introductory window
company logo 10

contact information 10
version number 10

signal attenuation losses 128
specifically defined acoustic signal 128

Glossary
abbreviations 1
acronyms 1 - J -
italicized words 1
symbols 1 Jump-To button 66

Jump-To window 66

Height
discernible shadow 121 Last Measurement Readout 71
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Length
1:1 aspectratio 122
apparent SOG 122
ping separation distance 122
total length 122
user-specified length units 122
Length Tool 67
letters DL
momentary data loss 50
yellow line 50
letters FS
deep blue line 50
frequency switch 50
letters PW 49
Loading the software
FTDI CDI Drivers 7
Install 7
installation program icon 7
License Agreement 7
mouse pointer 7
My Computer 7
Sea Scan Survey icon 7
Setup Wizard 7
Long Ranges
Kilometers 124
Miles 124
Nautical Miles 124

-M -

Making a New Survey 138
Managing a Survey

1 hour per file 137

automated system 137

raw data packets 137
Managing Markers and Waypoints

designations 136

user-changeable symbol and color
manual gain

Absorption slider 128

Offset slider 128

Spreading slider 128
Manual or Auto SOG buttons

over-sampling 127

136

over-speed 127
under-sampling 127
Marker Management Window 19
current survey 54
Delete Marker button 54
description 54
green flashing rectangle 54
markers 54
name 54
shapshot 54
waypoints 54
Markers
classification 135
flashing green box 135
marker/waypoint list 135
pop-up box 135
shapshot 135
targets of interest 135
Measurement Tools

Area 67

Height 67

Length 67
Menu bar 17

Microsoft Windows™ 5

-N -

Navigation Plotter
area covered by the SONAR 132
boat's track 132
coverage history 132
direction of the towing vessel 132
estimated coverage 132
Geo-referenced latitudes 132
map-coordinate Plotter grid 132
markers 132
range/bearing and length 132
scale of the coverage area 132
towing vessel 132
waypoints 132

Navigation Plotter display tools
Clear navigation 133
Readout area 133
Zoomin 133
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Navigation Plotter display tools Open
Zoomout 133 File 15
Zoomto 133 Survey 15
Navigation Plotter functions Opening a Survey for Review 138
Center/Pan 133 operator management 2
Marker/Waypoint Information 133
Navigation Plotter operational tools - P -
Automatic Center 133
Length 13_3 Palette Control 70
Range/_Bearlng 133 Palette settings 120
\.Nay.pomt 133 ping separation distance 122
Nawgatlon Plotter toolbar pop-up window
dlspla¥ tools 133 Create Waypoint 43
Qper_auonal tools_ 133 Edit Waypoint 43
Nawgatlor? Plotter Window 20 Power
black line 43 letters PW 125
Center{Pan 43 redline 125
green.lln_es 43 PW (power to the transducers) 119
L/L grid lines and labels 43
Marker/Waypoint Information 43
red lines 43 = Q =
scale 43
SONAR swath 43 quality of the SONAR data 2
vector-encoded digital geo-referenced charts Quick-Start Procedures 94
43
Navigation Plotter Window pop-up menu - R -
Auto Center 43
Auto Scale 4-13 Range Delay
Create Waypoint 43 0% (left) to 100% (right) 126
Dellete Marlfer or Waypoint 43 common use 126
Edit Waypomt 43_ range settings 2
Plotter Window Settings 43 dropdown menu 126
NMEA range window 126
bau.d rate ?3 ) o remotely operated vehicles
National Marine Electronics Association 83 ROVs 2
navigation datfs.l timeout 83 Rewind Button
nmea 0183 strings 83 waterfall view speed 66
NMEA Data Input window
available communication ports 130
baud rate 130 = S -
- O - Safety 118
Scrolling
Fast Forward 120
Offset slider 128
Index
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Scrolling coined word 2
Jump-To 120 SOund Navigation And Ranging 2
Rewind 120 SONAR Control Window 18
Stop 120 alter the ping rate 48
Sea Scan® High-Definition SONAR (HDS) 1 change the Range 48
Sea Scan® Survey current SONAR hardware settings 48
Hard drive space 7 disable Range Delay 48
Intel-based Windows®© Operating System 7 frequency for each transducer 48
Other Features 7 lock the two channels 48
Processor Speed 7 set Range Delay 48
RAM 7 SONAR pinging 48
Screen Resolution 7 SONAR Display
SONAR collection and processing program 1 indicators of system performance 119
Version2.1.0 1 line-by-line image 119
search and recovery tools and menus 119
Department of Homeland Security 5 waterfall display 119
police 5 SONAR Interface 81
U.S. Coast Guard 5 SONAR Resolutions Settings 80
U.S. military 5 SONAR Waterfall Toolbar
US.Nawy 5 Area 64
Search Methodology 115 default Range function 64
setting the initial search swath width Elapsed Time Indicator 64
Bottom terrain 116 Fast Forward 64
site characteristics 116 Height 64
SONAR record interpretation 116 Home 64
side-scan system Jump-To 64
cable 2 Length 64
control unit 2 Marker 64
towfish 2 Measurement Readout 64
Signal Statistics Window 21 Palette Control 64
average, minimum, and maximum signal levels Rewind 64
58 Stop 64
current ping 58 Zoom 64
statistical information 58 sophisticated software 5
Site/Feature Identification 117 Sorting Markers
Site/Feature Location 115 Clear (yellow) 54
Small Ranges High priority (red) 54
Feet 124 Low priority (green) 54
Meters 124 Medium priority (blue) 54
Yards 124 Speed Control
Smoothing 1:1 aspectratio 127
Gaussian smoothing 73 time interval 127
SONAR Speed over Ground
acoustic (sound) energy 2 SOG 52
Index
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Speed over Ground

SOG buttons 52

SOG text box 52
Speed-Over-Ground Correction

displayed ping height 67

dynamic adjustment 67

ping-by-ping basis 67
Spreading slider 128
Startup and Operation 116
Status bar 17

Color Palette button 11

GPS status 11

range 11

scroll direction 11

SONAR status 11

total time 11

transducer settings 11

waterfall speed 11
Status Window

altitude 52

channel frequency 52

Course over Ground 52

depth 52

Elapsed Time 52
heading 52
Latitude/Longitude 52
range 52

range delay 52
serial number 52
Speed over Ground 52
Stop Button 66
Survey
Xvy 15
filing cabinet 15
Survey Folder Organization
Begin a New Survey window 138
detailed description 138

-T-

Test Communication window
NMEA standard strings 130
time-varied gain
TVG 59
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Tools Menu

Chart Management 21
Ping Capture 21
SDS-to-XTF Converter 21
Settings 21

Survey Report 21
Waterfall Capture 21

Towfish Frequency and Range 116
transducers

ping 5

returning echoes 2
sound pulses 2
strength of the echoes 5
swath width 5

-U-

Units

Depth 89
Long Ranges 89
Small Ranges 89
Velocity 89

-V -

Velocity

Kilometers per Hour 124
Knots 124

Meters per Second 124
Miles per Hour 124

View Menu

A-Mode Window 11, 16, 17, 18, 19, 20, 21

Image Adjustment Window 11, 16, 17, 18, 19,
20,21

Marker Management Window 11, 16, 17, 18,
19, 20,21

Menu Bar 11, 16, 17, 18, 19, 20, 21

Navigation Plotter Window 11, 16, 17, 18, 19,
20,21

Signal Statistics Window 11, 16, 17, 18, 19,
20,21

SONAR Control Window 11, 16, 17, 18, 19,
20,21

Status Bar 11, 16, 17, 18, 19, 20, 21
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View Menu
Status Window 11, 16, 17, 18, 19, 20, 21
Waterfall Toolbar 11, 16, 17, 18, 19, 20, 21

-W -

water column

boat's track 2

debris 2

details about objects 2

fish 2

objects 2

surface returns 2
Waterfall Boat Icon 67
Waterfall display

newest data 62

oldest data 62

viewing and work surface 62
waterfall pop-up menu

Feature Settings 62

Image Adjustment Settings 62

SONAR Interface 62

Zoom Settings 62

Zoom Size 62
Waypoints

coordinates 135

identifying predefined sites and survey routes
135

navigational positions 135
pop-up box 135
unique identifier string 135

-X-

XTF 139
-Z-

Zoom Settings

shape 73

size 73

zoom percentage 73
Zoomtool 70
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