


=

\J TRITON

IMAGING, INC

\

© 2010 TRITON

This user guide is provided as a means to undedstaatures in TRITON'’s software. The user intefac
presented in this guide is subject to change t@acnodate software upgrades and revisions. Whéeyev
precaution has been taken to eliminate errors ia guide, TRITON assumes no responsibility for msrin this
document.

Users of this document are required to have a Vaehse and dongle for Perspective in order tavate the
software. TRITON hereby grants licensees of TRI$@bftware the right to reproduce this document fo
internal use only.

i|Page February 2011



i" TRITON

IMAGING, INC

Welcome to Triton Perspective!

Triton Perspective™ s a new product line from Triton Imaging thatealadvantage of the
latest in software technologies including: multre@arallel processing, indexed cache files,
workflow wizards, XML project files, multi-resolun tiling, and dB-based rendering to
develop products that are fast, accurate, efficeady to use, and that provide the tools

necessary for a broad range of real-world marimdieations.

Perspective Map™ a GIS-based mapping package, forms the foundafi®erspective by
integrating the Triton BathyOne™, MosaicOne™, T#0yee™, and SeaClass™ software
modules into a cohesive suite capable of procesiismg, and displaying sidescan and
multibeam data. Each module is controlled fromRieespective Map environment via
common, embedded user-interface, tools, and displRgrspective Map displays the output
from these modules as multi-layer, co-registeradesutracks, sidescan sonar images,
bathymetry DTMs, target icons and images, and skalassification areas and boundaries.
These seafloor image data can be easily combingdottier available geo-coded data such
as S-57 electronic nautical charts, coastline maps satellite or other GeoTIFF imagery as
required. Output of individual and fused data jucid in standard formats for processing by

third-party applications is supported.

75 BathyOne ™ will process raw multibeam data
and combine it with vessel position, pitch, roll,
heave, and heading; tides; sound velocity; draft;
and other data to produce accurate corrected
bathymetry grid files. Total Propagated Error
(TPE) of the gridded data is calculated and made

available for review and display. Gridded results

~ are displayed as layers in Perspective Map along
with other survey data such as coastline vectorsinapctronic charts, sidescan mosaics, etc.
A variety of display options are provided for batistry layers, including profiling, color-
coding gridded data by depth, relief shading, aadsparency adjustment. With these tools,
comparing recently collected bathymetry with otbensor data and historical data sets is a

simple and intuitive process.
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MosaicOne ™ makes the production of high quality
geo-registered sidescan mosaics a simple process.
Mosaic images of sidescan or multibeam backscatter
data are created by simply dragging and dropping ra
XTF data files into the Perspective Map multi-layer
map view. Processing options such as nadir delete,

far range clipping, and single-channel select, telip

AN

tools, result in superior quality mosaics suite@dpecific application needs and collection

with a comprehensive set of navigation processing

regimes. MosaicOne images are displayed in Pelngpdntcorrect registration with other
survey data such as shaded or color-coded bathyneétctronic nautical charts, coastline
vector data, survey tracks, target icons, annataieabed classifications, etc. Data fusion is
facilitated by adjusting the transparency of mogaiages allowing visual comparison of
sidescan features with underlying data elemenitse &djustments to line position are easily
made with the new Move Line feature and high-resatuwaterfall displays of sidescan data
direct from source XTF files cab be invoked withmi@nd click at any position on the

mosaic.

TargetOne™ is a collection of target
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processing tools that enable the acquisition arj Lk, e e R

analysis of objects seen in the sidescan data.

Targets are acquired with point and click on a

i
i

sidescan mosaic displayed in Perspective Ma| =
or from the raw sidescan data viewed in

Perspective's embedded waterfall viewer. The

TargetOne module displays target images anc

ST

provides for a variety of image manipulation s o

and measurement tools to facilitate object recamménd classification. Target positions are
recorded as icons displayed on the mosaic with aesgss to any target by clicking on an
icon of interest. Object measurement tools areigeal that exploit sonar parameters.
Output of target information is in standard XML riweit to support processing by other

applications.
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SeaClass™s an advanced seabed E— ad

segmentation/classification module that =7
automatically characterizes bottom types basf =
on statistical properties of sidescan mosaics c |
multibeam backscatter imagery. SeaClass isg?-'f"'.
based on a multi-layer perceptron supervised|
neural network. The classification procedure
consists of two stages: a learning stage and e
classification stage. Training is accomplished
by the operator selecting areas in the mosaicft#raig bottom type (e.g. sand, rock,
mud, etc.). Training of the classifier neural netkvthen proceeds thru an automated
statistical analysis of the selected samples aftheacterization of each type. The
following classification stage is a completely antied process where the entire mosaic
image is segmented into the different classes. |[Resiuthe classification are displayed
overlain on the mosaic image with each area colorexptionally with vector/line
boundaries around each area. Output from SeaCdaske the DXF boundary vectors or

a GeoTIFF mosaic image with the displayed colorecbdreas.
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1: Software Interface

1.1 Main Window Overview

1.1.1 Main Window Layout

T i P e i i b gl ek
Fin St s W
o — | s | ek

Mlss

Main Window Layout

Map View

The map displays all loaded layers. It rendersraposite view of all the
data according to the settings of each layer.

Information Tabs

This is a four tab window that displays informatigessed on the current
modality. The tabs include cursor position infotima, measurement
results, moved line offsets and contact/targetrmédion.

File Tree

The Tree View displays all layers loaded into Pecsipe. Each layer type
has its own right-click menu for changing spec#fgttings. Data in the Tre
View is rendered in the map by compositing the datian bottom to top.
Custom Cursor

This allows the user to display cursor locationsgis custom projection.

11}
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1.1.2 Main Window Menus

File Menu

New Project Create a new Perspective Project
Open Project Open an existing Project (*.proj_xml)
Save¢ Projec Save your curren projec (*.proj_xml)

Save Project As Save project with new name (*.paoj)

Import Primary import menu for recognized typ€an also be
accessed through standard windows drag and drop.
Export Export Geo TIFF and KML files
Page Setup Page setup for printing
Print Print the current project
Quit Quit Perspectiv
Modality Menu
Select Map Selection mode
Measur: Map Measuri mode
Pan Map Pan mode
Zoom Map Zoom mode
Contact Generation TargetOne or XML Contact Mode
SB Interpretatiol Suk-bottorr Interpretaion mode (not implemente yet)

Classificatiol Training  SeaClas Classificatiol mode

Quick Classificatiol Quick Classificatiol mode

Edit Classification Edit Classification mode

Annotation Annotation mode

Bathy Profile Bathymetn Profiling mode

BathyEdit 3D Area Editor mode (not implemented
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A-B A — B mode

Digitize Lines and Digitization mode (not yet implemented)
Polygons

Display Depth-Scale | Display Depth-Scale mode

View Menu

Toolbal Turn toolbau visibility on/off

Zoom In Zoom in on map

Zoom Out Zoom out on map

Zoom 1:1 Zoom to 1 meter/pixel

Zoom Home Zoom to the extents of your survey aresaved home location
Save As Home Save current viewport as Home

Add Viewport Add current viewport to Region nodete file tree

Globe Turn on ENC Globe rendering
Setting: Info Show setting: dialoc box

Custon Curso Chang projectior for custon curso

Log Window Show the log window

Help Menu

Contents Show help table of contents
Licensin¢ Show licensin¢ dialoc box
Sale! Show sale: dialoc box

About Show about dialog box

Check for Updates Check for Perspective versioratgsl(via web connectiory)

3|Page February 2011



i‘ TRITON

IMAGING, INC

1.1.3 Main Window Toolbars

Main Toolbar

MaEE RPN 0= NERCN

it Creat«a new Perspectiv projec
B Oper Perspectiv projec

A3 Import raw date files

= Import data from folder

= Save current projection

= Print

i &5 Application settings

(7] Help

Utility Toolbar
P e 5l )|

Mosaic Wizard

BathyPro Wizard

uﬁ“ﬁ:l}:

Line Merge
Spot Histogram

(L] Refresl from databas

4|Page
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Modality Toolbar
HRC N A mCe e, BN

e Select Mode

< Pan Mod

Q Zoom Mode

™ Measure mode

/ Draw Mode

I Bathy Profile Mod

@ Contact Mode

P Sub-bottom interpretation

s BathyAreaEdit mode- not yet implemente
i Digitize Lines and Polygor- not yet implemente

b | Classification training mode

b7 | Quick classification mode

H Edit classification mode

W | Display Depth Sca

o A-B

Zoom Toolbar

e e G A

- Zoom in

Q Zoorm oul
ac Zoomltol
Q® Zoonm Home
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1.2 Information Displays

Perspective Map has four tab-controlled informatissplays in the upper left corner of the
software window, located to the left of the Map Wiand above the File Tree.

Cursor Tab: This the default display, which shows the cursasition and the map.
Measure Talh Shows the results of measurements made in tipeviaa.
Offset Tab: Shows the amount a sidescan line has been nfovéshture alignment.

Contact Tab: Indicates the target capture size and next tamgaber.

Custom Cursor: In addition to the 4 tabs of information, th&enother cursor information
display below the File Tree for setting a customsou position display.

For Custom Cursor Tab details go to Section 1.4.

1.2.1 Cursor Tab

The cursor display is where position values caxi&&ed dynamically as the cursor is
moved across the Map View.

The current project projection is displayed in gady| Cursor | Measure | Dffset | Contact
the top of this tab. i
North and East, Lat and Lon display th AR
orth an : .ast,. atan on. isp ayt e current i TR
cursor position in the Map View. It is updated lae t Z o
East FME0Z 8 Tm E |
cursor moves. : : o
Lat | 33:E0°5518"% 0 -
The button beside 'Lat' and 'Lon' is used to chang Lon | 151212 44.10"E
the format of latitude and longitude from 'degrees : ;i
H H 1 1 H DEpth I:II:II:I |TI LJ
minutes decimal seconds' to 'degrees decimal - S

minutes' to 'decimal degrees'.
The button beside 'Depth' is used to change thihdegue from meters to feet.

The slider button is used to change the Map Viessltgion from meter/pixel to cm/pixel.
Acts like a zoom.

1.2.2 Measure Tab

::f“' Selecting the 'Measure' toolbar button in Persgeenap will switch the information
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display to the 'Measure' tab to show the resultes@dsurements made in the map view.

When using the 'Measure' tool, select a startingtfmm the map by left clicking on the spot
and holding the button down while the distance &asure is spanned. Once the end point is
reached, release the mouse button. The measureeseits are displayed dynamically in the
'‘Measure' tab. Units are always in meters.

The following image shows the results of the mesent measurement:

Cursor | Measure | Offset | Contact Horiz. Dist: the distance covered by the
measurement in the horizontal or "X" direction.
Horiz. Digt. | 4_[!5.!:!5_!'!1:
Vert Dist. | 84 44 m| Vert. Dist: the distance covered by the
Distance 4377 m measurement in the vertical or "Y" direction.

Distance the direct distance along the line drawn
in Perspective Map.

1.2.3 Offset Tab

When a sidescan line is moved with the 'Move Line
function (see topic for move line), the amountlithe

was moved in order to align it with the rest of the Hofis: Gisk | 3Em
mosaic is stored in the cache file. —

Curzar Méasure' Offset Ifu:untau:t

Vert Dist | 729 m|

When a line is moved using the ‘Move Line’ tooleth Distance | 7.93m|
amount the line was moved will be displayed in the
‘Offset’ information tab as shown in the imagete t
right.

For this line the total amount of displacement was
7.93m, with the horizontal (X) displacement of 3riand vertical (Y) displacement of
7.29m.

1.2.4 Contact Tab | Cursor Measure | Dffset | Contact

Selecting the 'Contact Generation' toolbar button | Size (meters] |20.0 | X [20.0
Perspective map will switch the information displa '
to the 'Contact' tab.

Contact Humber . '||:|

Contacts Color Legend

Size (in meters) indicates the size of the screen b

capture to be made when a target is selected fron P

Mozaic Contacts

7|Page 1




i'“ TRITON

IMAGING, INC

the Map View.
Contact Number is the number to be assigned togketarget selected.

Also shown is the '‘Contacts Color Legend' to vilsudistinguish between the types of
contacts displayed in the Map View.

[& Map Raot
=] Annatation
. = Fegions
1.3 File Tree e
. . . [] I Girid
The file tree organizes project layers by =2 User _
grouping similar items. The layers can be : EERAE
toggled on or off by clicking in the box nextto| =«
Contacts
the layer. A green check-mark appears next tc
the items in the map root that are displayed in. = Baigstion
. . =[] Il Multibeam
the Map View. The order the items are arranc - [] Wl (05-09-1939) BRDG003
in the map tree dictates the display order in th S R TR e

i M (06-03-1333) BRDGOOT

Map View. = Sidescan

; [0E-05-1999) BRDGOO3
: [08-09-1999) BRDG 02
i [0E-03-1333] BROGOOT

1.3.1 Map Root Layer
+-[#] Il Yesssl
Layers organized under the heading of Map
. Ll
Root include: = Imagery
Annotation =.[7] = Sidescan (dB)
= [DE-09-1933) 8101_BRDG123_MOS
BRDGOOZ
SeaClass . BE
i BRDGO03
Contacts = Bathymetry
= [DE-09-1933) 1M _BRDG123_DTM
Vectors BRDGO03
! BEROGOO1
Navigation ' ERDE0
g
Imagery &
Background

All layers in the File Tree can be toggled on/offdinecking or un-checking the box next to
the layer. If a box is unchecked, all sub-layeilsaiso be unchecked. Conversely, by
checking a box that is not already checked, altlaybrs will

also be checked.

Selection Colar, .,

Callapse To Rooks The image above shows the basic File Tree struetulehe
Expand Al check boxes for toggling the display of that layer:

Open Project... Right-clickingon ‘Map Root’ will bring up the following menu
Mew Project for user-defined controls of the map root dialog.

Infao...
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Selection Color Allows the user to identify the color which teelected line will change to,
in order to identify it as being successfully sédelcdn the map directory

Collapse to Roots Quickly collapse the tree to the major headinglus sign will be
assigned in front of those headings which havetiadil data in their hierarchy.

Expand All: Allows the user to quickly expand all directariwithin the map root. A
negative sign will be assigned in front of thosadiegs which are fully expanded.

Open Project Allows the user to open a project from the dlesgram. This has the same
functionality as the “File > Open Project” pathway.

New Project Allows the user to create a new project fromttke diagram. This has the
same functionality as the “File > New Project” padty.

Info: Gives the user a “Window” on the Project Filesmts. The project file has the file
extension .proj xml and is an XML file. Advancesers could edit this file directly using
any XML file editor.

1.3.2 The Annotation Tree

This layer includes information that is user-defime the Map View. The annotation layer
has three sub-layerRegions, GridandUser.

The Regiondayer provides one-click access to different presap zoom levels that are
commonly used for quickly navigating around the Magw.

The Grid layer provides options for changing the projectpoia color and resolution settings.

Text and drawing annotations made by the usertaredsin theUserlayer.

1.3.2.1 Regions

Annotation I
Regions are predefined zoom extents th = Reqans
are useful for quickly moving around in 'G _dData
. W Il
the map window. i e
. . -[#][ ] Plarine

To add a region, zoom the map window -[Z] M Debris
to the area that is to be considered a
region, right click on “Regions” and Captapts
select ‘Add Viewport’ as shown below hsvigation | Add Yiewpart...

. - i . = [+] B Multibeam
This is will give a user dialog window to 7] M 10609

-[] I (06-03-] Infa...

9|Page February 2011
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name the selected region.

Enter Name

Dibis A dashed outline will appear in the Map View
delineating the area as being selected. The
region name will appear as a node under the
‘Regions’ layer node.

] 4 ] [ Cancel ]

Right-clickingon the region name gives the following options:

Annotation

= Regions
: : D'ata
.G .dDEb"S Colar Settings. ..
W M
=l Uszer Rename...
"B e Mowe To Top
-[#] 1 Debris
Mowe Up
Caontacts
[] M avigation
=[] @ Mulibeam
-[#] W [06-03- Remove...
-1 0505 Info
-[w] Il [06-03-

Color Settings The user can change the color and characteristithe outline, as well as
color, opacity, thickness and character of the. line

Color Attributes ]
Opacity J 1.0
Line Drawing
|2 Pisel [v] ‘Dash [v]
[ )4 ] [ Cahcel ]

Rename The name of the region can be changed by setetiename...”

Edit Text... 3¢

[ OF. H Cancel ]

Move To Top, Move Up, Move Down Allows the used to move the region up and down
within the region file tree node.
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Info Dialog

Remove The region can

===

<l version="1 '=ncnd|ng "utf-16"7>

be removed by selecting
“Remove...”

StandardParallel="0" FalseEasting="0
’IrrportPrDJect\on
<linePen Color="255:255:215:0

<LayerColorinfo Gamma="1" Alpha
<Extents>
<nw XCoord="334513,

Info: Allows the user to
view the datum/projection
and coordinates of the

<se XCoord="334664

</Extentas
</Info]

StatePlaneNADE3="true" PmjectionName="Unprojected {Longitude/Latitu
0" FalseNorthing="{'

<Info FortGeoSize="10" Text="Targets" FlzRef="Targets" Pes tanle True NayUnits="Meter" OffsatX="1
<Impert Projection ProjectionString=" —prmJ_rtm -+t
Pro]edlanthardSamngs Projld="

'D" Zone

28" YCoord="6252824.8

<Radius >85.129583412781358</Radus>

=56 +south” Navl
="tru= Daturmld
" DatumName="using default” StatePlane="
0" MendianisEast="tnue" ParallellsMorth="tnae" />

Width="2" />
" Contrast="1" ¥ml TransparentColor="255:0:0:0"

076615" />
87055594509" YCoord="6252739.7501242487" />
<XCerter>334589.12081635768 < XCenter>
<YCenter>6252782 3149159551 </ YCanter>

0" OffsetY="0" Checked="True">
ite= f1e15r
* StatePlaneld="

"0" Unitsld="0"
CentralMendian="0'

Has TransparentColor="false™ />

region.

1.3.2.2 Grid Overlay

This is an overlay graph of the lines of
Easting and Northing, which are
automatically displayed in the Map View. It
can be modified in resolution and in color.

Right-clickingon the ‘Grid’ layer will give
the following options:

=

.'_.:

[l

Annotation

Regions
Drata
Debriz

¥
¥

7] | Gid

|Jzer
-[]| | Plan
.'

i Deﬂi

Resalution. ..

Color Setkings. ..

Info...

Resolutiont Allows the user to change the resolution ofdghid overlay to a user-defined

distance.

X

Enter Grid Resolution

100.0d

I )8 ] [ Cancel ]

1.3.2.3 User Annotation

Color Settings Allows the user to change the
color of the grid overlay.

Info: Allows the user to view the resolution,
datum/projection and coordinates of the grid.

Drawing tools are available under the Modality >hatation menu or by selecting the 'Pen’
toolbar button. When annotations are created ubiglrawing tools, they appear in the

Annotation > User file tree menu.

The following options are available by right-
clicking on the individual annotation:

Color Settings: Allows the user to change the
characteristics of the annotation

Rename: Allows the user to rename the user-

defined annotation.

Move To Top: Moves the corresponding
annotation to the top of the Tree View within

1l1|Page

Annotation
Regions

..'T,

Data
Debriz

v
v
[*] | Grid
= Uszer
<[#]| | Flanne
-[«] I Debris

Contacts
Vectors
5 sydney_ce
M avigation

= [+ B Mulibearn
i -fw| M [06-039

| Color Settings..,

Rename. ..

Maove Down

Remove...

Info...
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the ‘User’ heading.

Move Up: Moves the corresponding annotation above the pusvémnotation within the
‘User’ heading.

Move Down: Moves the corresponding annotation below the ssoeegannotation within
the ‘User’ heading.

Remove: Allows the user to remove the annotation from trepNWiew and Tree View.

Info: Provides the projected position of the annotation.

1.3.3 SeaClass Tree

The SeaClasdayer contains three sub-layers as shown in tlagébelow:

=] 1 SeaClass
= b anual Training

Manual Training - where training data points are stored = Trabing Setd
i # o Sand
Neural Nets- for displaying the neural nets generated f =R st
0
from the training data Gl ]
Classification - includes the results of the classification ; 3
process ] 4
_Ba s
]k
a7
Right-clicking on theManual Training layer or any of its : 8
sub-layers will give the following options: 3
; @ o 10
= 1 Manual Training - ‘ Neural Mets
= Training Set 1 — e W Neural Net 1
® Sand : _ A
= Silt Train Mewral ek, . ] S'!t
Mo 0 =l Clazzification
LR B TR ey, Classific ationGrid1
e I Resample. ..
o Y =R
; _ 4 Remove
i o 5 Remove Al
o6
: . 7 Export...
Mo 8
Mo 8
L] o 10 add. ..
= 1 Meural Mets
= Meural Met 1
Sand Info...
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Color: Available at the class file tree level. Opencdialog for changing the color of the
sample point icons in the map view.

Train Neural Net: Initiates the second step in the classificatimotpss using the training
set created.

More information about the Neural Net training pss is presented in Section 8.4.

Edit Training Set: Allows user to make changes to training setsdujray or deleting data
points in a class (bottom type) or to add anothesscwith new data points.

More information about the Edit Training Set pracespresented in Section 8.5.

Resample: This will resample the targeted image with theatpd training set after edits are
made.

Remove: Removes the selected layer from the projects Ehavailable at the training set
layer and the class layer nodes.

Remove All: Removes all sub-layers from the current tree node

Export: Allows users to save the SeaClass training seited. SeaClass export options are
described in Section 2.3.6.

Create: Launches the Create Training Set wizard as de=ttinh Section 8.2.
Add: Adds an existing training set to the project &ap View.
Rename: Allows users to rename an existing training bat ts in the file tree.

Info: Allows the user to view XML info for the selectéld.

Right-clicking on theNeural Netslayer or any of its sub-layers will give the follow
options:

= Meural Mets
=l Meural Met _
_ gjlat”':' Move to Top: Moves the selected layer to the
W =y - [ . " cLt “ ” -
& i first position within the “Neural Nets” heading.
Classificatio Add... _
e _ Movg Up.- Moyeg the selected layer abovg the
: previous file within the “Neural Nets” heading.
Remave all...
Move Down: Moves the selected layer below
1 H H “ ”
Eod e the succeeding file with the “Neural Nets

heading.

Add: Adds an existing neural net to the project angh Maw.
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Remove: Removes the selected layer from the project.

Remove All: Removes all sub-layers from the current tree

node.

Rename: Allows users to rename an existing neural net th

is in the file tree.

Edit Text...

Edit Color: Opens color dialog for changing the color of t

neural net class.

Right-clicking on theClassification layer or any of its sub-

layers will give the following options:

=] 1 Classification

i ClassificationGnd

1 Contacts
1

NEEREE

1

1

1 Background

= 1 GeaTiff Data
i Wwiatt_PORMZ
B 1

| Colar Settings. ..

Export. ..

Remove

Infa...

Encode Demo Yersion

Zoom ko Extents. ..

]__
J_
gi
o
B
]

EEEEEN
EEEET
TAEEEN
EEEENT
THEENET

Custom colors:

[ 0] 00 IRF i TR 1
L

| Define Custom Colors =

—
—

[ ok || cancel |

Color Settings: Opens following window for changing backgroundocpopacity, and line

drawing settings.

Color Attributes

Opacity — J (R3]
Line Drawing
1 Pigel 'Solid v
[ ] ] I Cancel ]

Move to Top: Moves the selected layer to the first positiothii the “Classification”

heading.

l4|Page
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Move Up: Moves the selected layer above the previousiitlein the “Classification”
heading.

Move Down: Moves the selected layer below the succeedirgnith the “Classification”
heading.

Export: This will export the classification results to AatoCAD DXF file.
Add: Adds an existing classification grid to the pmjand Map View.
Remove: Removes the selected layer from the project.

Info: Allows the user to view XML info for the selectéle.

Zoom to Extents: Quick zoom option to zoom to full extent of seletimosaic.

1.3.4 Contacts Tree

The Contactslayer contains the contacts and targets identédiedl saved with TargetOne.
Contacts classified as targets show up as a diffeaor which can be defined by the user.

Right-clicking on the ‘Contactdayer will give the following options:

& Contacts Sort Ascending: Sorts the ‘Contacts’ in the project by
: name in ascending order in the file tree.
v
di . . .
- Nav zort Zscend',ng Sort Descending: Sorts the ‘Contacts’ in the project by
+ Im ST name in descending order in the file tree.
+ V]l Add...
Add: Adds a saved contact to the project and Map View.
*
Info: Allows the user to view the file location,
Info... datum/projection and coordinates of the contaet fil

Right-clickingon the region name gives the following options:
Add: Adds a saved contact to the project and Map View.

Remove: This will remove a contact from the project.
Please note that this will not delete the contamhfthe
hard drive, only remove it from the project and Mépw.

Viewer: Selecting this option opens the contact in
TargetOne.

Info: Allows the user to view the file location,
datum/projection and coordinates of the contaet fil
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1.3.5 Vectors Tree

Vector files can be imported in DXF format (Autoda@l2 DXF only). Right-clicking on
‘Vector’ will give the user the following options.

If no vector files are currently available, the usen click on ‘Add’ to insert a file. This will
open a browser window that will be searching fditeain the DXF file format.

After selecting the DXF file to be imported int@tMap View, the user will define the
projection and datum for the file. Projection &y&tum standards are available for selection,
or user defined projections can be set by selet@ogtom’.

Right-clicking on a vector file that has been intpdrinto Perspective provides the following
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options:

Rename: Allows the user to rename the vector file in Thee
View. This does not change the name of the fitdy the
reference name within Perspective Tree View.

Remove: Allows the user to remove individual vector files
from the map tree and Map View.

Move to Top: Moves the individual vector file to the first
position within the ‘Vector’ heading.

Move Up: Moves the individual vector file above the praigdile within the ‘Vector’
heading.

Move Down: Moves the individual vector file below the sucdieg file with the
‘Vector’ heading.

Info: Allows the user to view the projection and fiketlp directory of the vector file.

1.3.6 Navigation Tree

This file tree layer is where the navigation foe trarious files are kept and organized. The
main sources of navigation available in this hegdire:

Sidescan - navigation for sidescan data imporieah fraw data file
Multibeam - navigation for multibeam data importesim raw data file
Singlebeam - navigation for singlebeam data imploitem raw data file
Subbottom - navigation for subbottom data impoftedh raw data file
Vessel - vessel navigation imported from raw diga f

The navigation data automatically populate thesetse layers depending on the type of
data present in the import file. There is an adddal node in the Navigation tree called
Viewer.

When viewing the raw data of an imported file, line name will appear under the Viewer
node. This applies to sidescan data in the walterfiadow and multibeam data in the swath
viewer.
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There are no right-click options on the Navigatie node but sub-layers have the

following options:

Reset Navigation Allows the user to return the navigation
to its original position as interpreted from theadfile.
Selecting this option from right-clicking on a mastle

will reset the navigation for all XTF files in tmeosaic.
Right-clicking on a single XTF will only reset the
navigation for the selected file and file type.

View: This option is available on the XTF layer leaed
will open a waterfall viewer for sidescan navigatand a
swath viewer for multibeam navigation.

More information on the Waterfall Viewer and Swath
Viewer can be found at Sections 5.9 and 5.9.4.

Sort Ascending Sorts the data files by name in ascending
alphanumeric order.

Sort Descending Sorts the data files by name in descending alpimeric order.

Add: Allows the user to add data files.

Remove Allows the user to remove all navigation foratgular line from the Map View.
It will remove the navigation line from the Multiam, Sidescan and Vessel nodes.

Info: Access XML settings file for viewing the projemxt, file path directory of the vector
file, ping range in viewer window, and other infation.

Zoom to Extents Quick zoom option which zooms to the full extehthe navigation data
for Multibeam, Sidescan and Vessel nodes.

1.3.6.1 Color Settings

Selecting this will open the following window:
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Options include:
Color - click on colored box and select new cotoni 'Color' window
Opacity - slider bar for changing transparency lleve

Line Drawing - line thickness can be changed bgaeig left drop-down menu, line
style can be changed be selecting the right dreyndaenu. Line style options
include:

Color Settings are available for all navigation-$ayers.

1.3.6.2 Show BeamLines

This is only available for sidescan data by riglitking on the individual lines. By selecting
this option, the swath lines for each ping areldiggd in the Map View as shown below:

The line selected is highlighted in light blue d@hd individual swath lines indicate the swath
coverage for that line.
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1.3.6.3 Navigation Viewer

This option is available at all tree levels in the
Navigation. When the raw data from any Navigatior
tree layer is being viewed, the line name will agpe
under the ‘Viewer’ node. Currently this is only

enabled for the sidescan waterfall window and the
multibeam swath viewer. The example shown below
is for a sidescan line:

As shown in the ‘Viewer’
node in the Navigation file
tree, the line being viewed
is 071-1809. This is
confirmed in the waterfall
window title bar as shown
to the right.

1.3.7 Imagery Tree

This file tree layer is where the imagery datadgptkand organized. There are five types of
imagery supported:

Footprint Time Series
Sidescan

Bathymetry
Bathymetry TIN
Bathymetry TPE

1.3.7.1 Sidescan & Footprint Time Series

Sidescan NodeThe sidescan imagery file tree layer is wheeerttosaic files that are
imported or created from raw data are managed. fdllwaving options are available by
right-clicking on the sidescan node.

Move to Top: Allows the user to move the Sidescan imagery tddpeof the tree within
the Imagery node.

Move Up: Allows the user to move the Sidescan imagery tovalloe previous imagery
within the Imagery node.

Move Down: Allows the user to move the Sidescan imagery towehe successive
imagery within the Imagery node.
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Export to GeoTiff: Allows the user to export the imagery to a geatifhgery file.

Batch Export to GeoTiff: Allows the user to export all sidescan mosaicsi@file tree

to a geotiff imagery files.

Export KML: Allows the user to export a Google Earth KML file.

Create: Allows the user to create a new mosaic layer uamgof the existing raw data
files in the project. A new layer name is spedifithen the parameters for the new layer

are processed and finally the user can choose Vihesto include.

Add: Allows the user to add other mosaic files to an

existing project.

Info: Access XML settings file for viewing the
projection, resolution, file path directory of the
sidescan data, plus other information.

Mosaic Node The following options are available by
right-clicking on the individual mosaic layer undbe
sidescan node.

Color Settings: Allows the user to change the color
characteristics of the sidescan layer.

Histogram: This is the graphical representation of the

imagery signal level in dB versus the occurrence of
that dB within the image.

Move to Top: Moves the selected image file to the
top of the Tree View within the Imagery > Sidescan
layer. The image file listed on top (or first) tiih the
Tree View will be displayed on top of all other igea
files of similar type.

Move Up: Moves the selected image file above the
previous sidescan image file in the Tree View. The
image files will be displayed in the order listedhin
the Tree View.

Move Down: Moves the image file below the successive sidesnagery file. The

image files will be displayed in the order listedhin the Tree View.

Mosaic Settings: Opens the Mosaic Wizard so that the user can nfadeges to mosaic
settings used to create the imagery. More infaomatbout the MosaicOne Wizard can

be found at section 6.2.
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Re-merge Mosaic: Applies user corrections and line changes to thsaio
Export GeoTiff: Exports a GeoTiff of the selected sidescan modaic f
Export KML: Exports a KML file of the selected sidescan mo§i&¢s).

Classify: Classifies the selected sidescan mosaic file. iBaia using the sediment
classification tool in Perspective are availablseation 8.3.

Blink Comparator: Toggles a sidescan layer on and off at a set cgtdeto get a visual
comparison of the same location in two differediescan layers or mapping events.

Statistics: This gives an overview of the data used to crdagemage. Included in the
statistics window are the following:

Allocated Coverage: This is the number of squargtinal miles which the tiles used
to store the data in the DTM or MOZ file represent.

Actual Coverage: This is the number of square reatbthe actual ensonified area.

Total Lines: This is the number of lines inclugedl used in the creation of the
mosaic file

Along-Track Distance: This is the combined aloragk distance of all lines included
and used in the creation of the mosaic file.

Add Lines: Allows the user to add other raw data files inphgect to the mosaic.

Remove: Allows the user to remove the imagery from the Nagw. Perspective will
prompt the user to confirm before removing the iergg

Delete: This action removes the imagery file from the pcognd deletes the mosaic file
that was created on import. Perspective will askcbnfirmation before deleting the
imagery from the disk.

Info: Access XML settings file for viewing the projectiaesolution, file path directory
of the mosaic file, plus other information.

Zoom to Extents: Quick zoom option to zoom to full extent of selettrosaic.

Sidescan Data FileThe following options are available by rightekling on the individual
sidescan data files under the mosaic node.

Geo-Reference (GRL) Settings:Opens the
Mosaic Wizard and allows changes to be
made to the Line Settings page.
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Force Regeneration: Rebuilds the mosaic using the current settings.

View Waterfall: This option is available on the XTF layer level amt open a
waterfall viewer.

Move Line: This option allows the user to move an individuaé lof sidescan data to

align features on adjacent lines in the mosaic.

Remove: Allows the user to remove the data file from theMDTPerspective will
prompt the user to confirm before removing the el file.

1.3.7.2 Bathymetry, TIN & TPE

The bathymetry imagery file tree layer is where BieM files that are imported or created
from raw data are managed.

Bathymetry Node The options shown in this image are
available by right-clicking on the Bathymetry node.

Color Settings: Allows the user to change the color
characteristics of the bathymetry imagery. Chaggin
the settings at this level affects the color sg#ifor all

bathymetry layers.

Histogram: This is the graphical representation of the
imagery signal level in dB versus the occurrencthaf
dB within the image. Changing the settings at this
level affects the histogram for all bathymetry liasye

Relief Shading: This tool simulates the illumination
of the sun on the bathymetry data. This is a dloba
setting and can only be changed at this node level.

Move to Top: Allows the user to move the
Bathymetry imagery to the top of the tree withia th
Imagery node.

Move Up: Allows the user to move the Bathymetry
imagery to above the previous imagery within the
Imagery node.

Move Down: Allows the user to move the Bathymetr,
imagery to below the successive imagery within the
Imagery node.

<L

Sort by: Allows the user to sort Bathymetry layers by eitNeme or Date.
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Export to GeoTiff: Allows the user to export the imagery to a geatifhgery file.

Batch Export to GeoTiff: Allows the user to export all bathymetry DTMs irthile tree
to geotiff imagery files.

Export KML: Allows the user to export a Google Earth KML file.

Create: Allows the user to create a new DTM layer using ahthe existing raw data
files in the project. A new layer name is spedifithen the parameters for the new layer
are processed and finally the user can choose vihieh to include.

Add: Allows the user to add other mosaic files to ars&xg project.

Info: Access XML settings file for viewing the projectiaesolution, file path directory
of the bathymetry data, and other information.

DTM Node The options shown in the image to the rightaailable by right-clicking on
the individual ‘DTM’ layer under the Bathymetry nad

Color Settings: Allows the user to change the color characterigifdabe bathymetry
layer.

Histogram: This is the graphical representation of the imagégpal level in dB versus
the occurrence of that dB within the image.

Move to Top: Moves the selected image file to the top of theeTWeew within the
Imagery > Bathymetry layer. The image file listadtop (or first) within the Tree View
will be display on top of all other image filesimilar type.

Move Up: Moves the selected image file above the previotisybaetry image file in the
Tree View. The image files will be displayed irtbrder listed within the Tree View.
Move Down: Moves the image file below the successive bathynretagery file. The
image files will be displayed in the order listedhin the Tree View.

Sort by: Allows the user to sort Bathymetry layers by eitNeme or Date.

Rebuild Using: Upon selecting this option, the user is askedaf/tvant to use the GSF
flags already present in the GSF. The Bathy Witlaeth opens to allow the user to make
changes to bathymetry settings used to creatarthgdary and apply any edits/flags made
to the GSF file.

For more information about the Rebuild Using tadjt Section 5.3.

Edit GSF Using: Upon selecting this option, the Bathy Wizard opemshat the user
can apply any edits/flags made to the GSF file.

For more information about the Edit GSF tool, visction 5.4.
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Re-merge DTM: Applies user corrections and line changes to th®IDT
For more information about the Re-Merge DTM todjtSection 5.5.

Batch Export to GeoTiff: Allows the user to export all bathymetry DTMs irthile tree
to GeoTiff imagery files.

Export KML: Exports a KML file of the selected bathymetry DTN&¢s).

Export XYZ: Allows the user to export the selected bathymetfjvDn the file tree to
an ASCII XYZ file.

A-B: Subtracts co-registered DTMs to look for changesatthymetry. This algorithm
does a direct pixel to pixel comparison at eacti gade.

For more information about the Bathy A-B tool, viSection 5.10.2.

Blink Comparator: Toggles a sidescan layer on and off at a set cptdeto get a visual
comparison of the same location in two differedesican layers or mapping events.

Change Detection: Subtracts co-registered DTMs to look for changedsatihymetry.
This algorithm differs slightly from the A-B algénim in that it also includes a statistical
neighborhood approach to account for mis-registnatietween layers. Operating the
Change Detection tool is the same as the A-B tool.

Statistics: This gives an overview of the data used to crdaemage. Included in the
statistics window are the following:

Allocated Coverage: This is the number of squargtinal miles which the tiles used
to store the data in the DTM file represent.

Actual Coverage: This is the number of square meikthe actual ensonified area.

Total Lines: This is the number of lines included used in the creation of the
mosaic file

Along-Track Distance: This is the combined aloragk distance of all lines included
and used in the creation of the mosaic file.

Add Lines: Allows the user to add other raw data files inphgect to the DTM.
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Remove: Allows the user to remove the imagery from the MWagw. Perspective will
prompt the user to confirm before removing the iargig

Reset Date: Provides the ability to change the date of the Dfilé/
Delete: This action removes the imagery file from the pcognd deletes the DTM file
that was created on import. Perspective will askcbnfirmation before deleting the

imagery from the disk.

Info: Access XML settings file for viewing the projectiaesolution, file path directory
of the DTM file, and other information.

Zoom to Extents: Quick zoom option which zooms to the full extentlud selected
DTM.

Bathy Data File The following options are available by righteiing on the individual
bathymetry data files under the ‘DTM’ node.

Remove: Allows the user to remove the data file fro
the DTM. Perspective will prompt the user to confi
before removing the selected file.

View Swath: This option is available on the XTF layer level amtfl open a swath
viewer to view the multi-beam data by swath.

View GSF History: This option is available on the XTF layer level amd indicate
what processing steps have been performed on tReiBS

1.3.8 Background File Tree

This is where the background data is stored ananirgd within the Tree View.

There are two types of files that are used for bemknd images:
GeoTiff
ENC Charts

1.3.8.1 Background GeoTiff Data

To bring a background GeoTiff into the project, yaan either right-click on the layer node in
the file tree:

Background > GeoTiff Data
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or the window menu option:

File > Import > GeoTIFF File.

Both options will open a file browser to locate adJiff.

Once selected the projection for the image willdheebe defined if this was not previously
set in the Projections Tab for the Application Bet or for a previous background import.
Perspective will remember your import projectioteathe first image is imported so the user
will not need to repeat the projection wizard feely background file.

GeoTiff Data Node OptionsBy right-clicking on the GeoTiff Data node, tfwdlowing
options exist:

Color Settings: Allows the user to change the color
characteristics of the GeoTiff layer.

Add: Allows the user to add other GeoTiff files to anmséing
project.

Info: Access XML settings file for viewing the projection
resolution, file path directory of the backgrouratal and other
information.

Zoom to Extents: Quick zoom option which zooms to the fu
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extent of selected GeoTiff.

GeoTiff Options Right-click on the imported GeoTiff, for the Falving options:

Color Settings: Allows the user to change the color characterigifdbie GeoTiff layer.
Projection: Allows the user to change the GeoTiff projection.

Tag Info: Displays the GeoTiff world file information asahn below:

Remove: Removes the selected GeoTiff file from the project.

Info: Access the XML settings file for viewing the prdjea, resolution, file path
directory of the background data, and other infdaroma

Zoom to Extents: Quick zoom option which zooms to the full extensefected
GeoTiff.

1.3.8.2 Background ENC Charts

To bring a background S57 ENC (Electronic Nautchart) into the project, you can either
right-click on the Layer node in the file tree asadect ‘Add’

Background > ENC Data or the window menu optiofe Filmport > ENC (S57) File.

Both options will open the ENC Search
window.

Pressing the Import button will open a file
browser to locate a S57 .000 or .7cb file.
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Once selected, the ENC will be imported into Pezipe. It will then be displayed in the
Map View and added to the Background > ENC Dataraythe File Tree.

ENC Data Node OptionsBy right-clicking on the ENC Data node, the éolling options
exist:

Add: Allows the user to add other S57 ENC files to aistexg project.
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Info: Access XML settings file for viewing information @it the ENCs in the node.
ENC Options Right-click on the imported ENC, for the follavg option:

Info: Access XML settings file for viewing information ailst the ENC.

Display settings for ENC data files can be foun®ingram Settings in Section 3.4.

1.4 Custom Cursor

In addition to the 'Cursor' tab which displays thesor position in both projected and un-
projected coordinates, the cursor position canig@al/ed in another coordinate system in
the Custom Cursor display located below the FikeeTr

The elongated button beside 'Lat' and 'Lon' is us@thange the format to either a preset or a
custom format. Clicking this button starts thel&8e Custom Projection’ wizard as shown
below.
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In this example we set the ‘Custom Cursor’ to an¥veerse Mercator projection. To enter a
custom projection, select the ‘Custom’ button @vtimdow to launch the ‘Custom Projection
Tool'.

For Custom Projection details go to Section 3.5.3.

The projection parameters can be entered here.
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Select the datum here or the 'Custom’ button tqpsttustom datum.

For Custom Datum details go to Section 3.5.4.

1.5 Map View

1.5.1 Moving Around the Map View

There are two methods for navigating the Map ViéWhese are:
Zoom Tools

Pan Tool

Zoom - There are several available zoom optionsidicg:

Zoom Mode
Zoom In
Zoom Out
Zoom 1:1

Zoom Home
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Zoom to Region

Zoom to Extents

Pan - This mode allows the user to move aroundc¢heen by dragging the map.

1.5.1.1 Zoom Mode

Selecting the zoom toolbar button
puts the cursor in Zoom Mode.

This allows the user to select an area|to
zoom into by left-clicking or right-

clicking on any point on the map and
holding the button down while defining
an area to zoom into.

1.5.1.2 Zoom In
This will zoom in one level and is accessed byfttlewing options

ToolBar Icon;‘l‘
View menu option

Keyboard 'Page Down' or '+' key

1.5.1.3 Zoom Out
This will zoom out one level and is accessed byfdlilewing options

ToolBar Icon
View menu option

Keyboard 'Page Up' or '-' key

1.5.1.4 Zoom 1:1

This will zoom such that 1 meter is equivalent tpiXel on the computer screen and is
accessed by the following options
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ToolBar Icon
View menu option

Keyboard 'End' key

1.5.1.5 Zoom Home

This will zoom to Home which by default is the fektent of the data but can be manually
set to any zoom with the 'Save As Home' optiotheYiew menu. Zoom Home is accessed
by the following options

o
ToolBar Icon*&
View menu option

Keyboard 'Home' key

1.5.1.6 Zoom to Region

This option is only available by selecting the degiRegion in the Annotation file tree as
shown in the example below:

By clicking on 'Region 0' in the file tree, the M&ew will automatically zoom to that
region (shown as a yellow dashed box in image).
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1.5.1.7Zo0m to Extents

This option is available by right-clicking on sdl@odes within the File Tree. Selecting this
will zoom the Map View to the full extent of theaden data.

1.5.1.8 Pan Mode

This mode allows for moving around the data atréiqadar zoom level by dragging the
screen with the cursor.

Select the pan/zoom icon and then left-click and drag the screen withitbi#on
depressed.

When the mouse button is released, the view wdita® at the new location. Pan mode is
discussed more in section 1.5.2.3.

To exit this mode, another mode button must bectsdie such as the Select mode button

1.5.2 Cursor Modes

There are several cursor modes available througkotbibar buttons and menu options.
These are:

Select Mode
Measure Mode
Pan Mode
Zoom Mode
Contact Generation / Targeting Mode
Classification Modes
Classification Training
Edit Classification

Quick Classification

Annotation Mode
Bathymetry Profiling Mode

A-B Mode
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Depth Scale Mode

The cursor modes are described in detail in tHeviahg sections.

1.5.2.1 Select Mode

This option is available when the pointer toolbattbn  is selected. It is the default mode
and is used for selecting items in the map view.

1.5.2.2 Measure Mode

Selecting the 'Measure' toolbar button in Perspective map will switch the cursor to the
Measure mode for making measurements of featusssinghe Map View.

When using the ‘Measure' tool, select a startingtjmm the map by left clicking on the spot
and hold the button down while the distance to mesas spanned. Once the end point is
reached, release the mouse button.

The following window shows how the measured linpegps in the map window with the
distance annotated on the line. Also shown aredbaglts of the measurements in the
Measure information tab. For Measure Tab detailsogSection: 1.2.2.
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1.5.2.3 Pan Mode

This mode allows the user to center the screenayarticular object for using the ‘Zoom-
In” and ‘Zoom-Out’ options, and also is good folldwing a pipeline or route while zoomed
in where the full extent of the feature followingas$ not fit entirely in the display.

Select the panicon and then click and drag the screen with the buttepressed.

1.5.2.4 Zoom Mode

Selecting the zoom toolbar button puts the cursor in Zoom Mode.

This allows the user to select an area to zoomhwptieft-clicking or right-clicking on any
point on the map and holding the button down wtiééning an area to zoom to.

When the mouse button is released, the map wilirzimbo the selected area. To zoom back
out, use the toolbar buttons for zooming out aurréhg to the home zoom.

The image below is an example of the selectiongs®c

When the mouse button is released the screenadithw to the selected extents.
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1.5.2.5 User Annotation Mode

Drawing tools are available under the Modality >natation
menu or by selecting the 'Pen' toolbar button. W&elected, an
annotations window will appear as shown below:

All user annotations placed in the Map View frors ttiialog
will appear as items under the Annotation > Usedirgg in the
file tree. Various shapes and text options arelalviai.

Options include:

Ellipse: Dimensions are determined by clicking dnalgging to the desired size

Rectangle: Dimensions are determined by clickindj@agging to the desired size

Triangle: Cimensionsaredetermined by clicking and dragging to the dessige

Polygon: Dimensions are determined by clicking drabging to the desired size

Fixed size Ellipse: Dimensions of the annotatianemtered by the user prior to
insertion of the character on the map.

Fixed size Rectangle: Dimensions of the annotai@nentered by the user prior|to
insertion of the character on the map.

Text: A text box used to mark and describe featarethe map.

Common Annotation Tools

After selecting an annotation mode, the user maggdect the annotations attributes from
this same dialog.
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The color, opacity, thickness and character ofatteotation line are dieed by
clicking on the paint palette.

The color of the icon is the current color seled@dhe annotation and will
remain the default color until changed in thisikatire box.

The font attributes of text annotation are selettedlicking on the letter icon).

The symbols can be hollow or filled by clicking the corresponding icon.

Object attributes can be set at the time of craato later by right-clicking on the layer in
the file tree structure.

Annotations can be turned on and off from the miapldy from the file tree. More
information about annotation options from the filee is presented in Section 1.3.2.3.

1.5.2.6 Bathymetry Profiling

Selecting the 'Bathy Profile' toolbar button in Perspective map will switch the cursor to
the Profile mode for evaluating features seenéMap View.

Select a starting point on the map by left clickamgthe spot and holding the button down
while the profile line is spanned. Once the enithifps reached, release the mouse button.
The Bathy Profile tool is described in detail ie tBathyOne section of this user manual.

1.5.2.7 Contact Generation

Selecting the 'Contact Generation' option in the Modality menu or selecting the toolbar
button in Perspective map will switch the cursoth® Contact Generation mode for marking
locations of interest seen in the Map View. Séhecthis toolbar will automatically launch
TargetOne for analyzing and saving the selectepktar

1.5.2.8 Classification

Bottom types can be classified in MosaicOne udweghuilt-in classification module called
SeaClass. The classification process is desciibéeltail in Section 8.3.

1.5.2.9 A-B Mode

Selecting the 'A-B' toolbar button in Perspective Map or the 'A-B' option in the 'Nabty'
menu will switch the cursor to the A-B mode foretatining differences in DTM layers seen
in the Map View.
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Select a starting point on the map by left clickargthe spot and holding the button down
while the area to be used for the A-B calculat®defined. A box will be drawn in the
screen defining the area and when done, releasadhee button to start the calculation. The
'A-B' tool is described in detail in the BathyOratpof the Help guide in Section 5.10.2.

1.5.2.10 Display Depth Scale Mode

This option is available when there is a DTM lalyethe project. To display the depth scale,
first select a DTM layer from the file tree by &lieg on it once.

The depth scale is then launched by either setgtti@ 'Display Depth-Scale'
option in the Modality menu or by clicking on theotbar button shown below

This will open the following depth scale window siroto the right which can
be moved around in the window or placed anywhergoom desktop.

2. Data Management

2.1 Importing

2.1.1 Import Methods

The toolbar offers three methods to bring data Recspective.

This will open a window browser to import selectad data files into the project as
shown in the image below:
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This button will import all compatible data file sselected
folder.(NOT YET IMPLEMENTED)

This button will use the database search functiareinove all data in a project and
load only the data that lies within a selected trargge or a defined geographic area.

Currently the only raw survey data format suppoligdPerspective is the Triton XTF data
format. However, there are several existing Triinformat converters to allow importing
of additional data types.

In addition to raw data files, Perspective can imhpovariety of data types including Triton
mosaic and DTM files, GeoTiffs, XYZ files, GSF fleAutoCAD DXF files, and a few
various others. Data types supported and metlavdsporting each data type are described
in the following sections.

2.1.2 Import Data Types

All data types can be imported from the Import optin the File menu or directly from the
File Tree by selecting ‘Add’ from the right clickenu:

SeaClass layers
Contacts
Vectors

Navigation layers
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Imagery layers

Background layers

The Import option found in the File menu allows #i#lity to import all compatible data
types into Perspective. The options availablesamvn in the menu window below:

Raw Data File Selecting this option from the
File>Import menu will open a window browser for
selecting compatible raw data files for import itite
project. Currently XTF is the only raw data fijgée
supported. Selecting raw data for import will
automatically launch the processing wizard for Side
and/or bathymetry depending on the contents of the
imported file.

Mosaic File Selecting this option will allow users to
import mosaic files previously generated in Perpec

ENC (S57) File Allows users to import S57 charts for
background project imagery.

GeoTIFF File: This option imports selected GeoTiff
files into the project for use as background imgger

Contact File: Allows the user to import contacts or
target files generated with TargetOne.

TritonMap File : Mosaic files created with TritonMap can be intpdrusing this option.

Vector File: Supported AutoCAD DXF files can be imported witiis option.

Neural Net This option allows users to import a neuralgretated in Triton’s SeaClass
module for sediment classification.

Classification File: Sediment classification results can be impousidg this option.

Symbol: Selecting the 'Symbol' option found in the Eilémport menu will open the

following window:
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This window allows the user to set the name, categize and transparent color of the
symbol. To load a symbol into this window, selénet 'Load' button which will open the
file browser below to select the symbol file. Ngatie to a compatible file type and select
'‘Open'. This will automatically insert the symloobhge into the Symbol Importer
window. Selecting ‘OK’ will load the symbol inthié project.

ASCII XYZ Grid File : Selecting an ASCII XYZ file to import will lautcthe XYZ Grid
Parsing window as shown below:

Options and displays include:

Data Field: The data in the XYZ file is shown retbox at the top of the window.
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Line: If there was a header, the box next to ‘Lisdor entering the number of
lines to skip for the header, before the data ksgin

Delimiters: This is where the data delimiters deéned. In the example above
the data is separated by spaces and therefor§plaee’ box is checked.

Parsed Field: Displays data elements availablenfquping to predefined field
types.

Field: Predefined field types to assign data to.
Format: Set the units or format of the data valssigned to this field.
Attribute: Can attribute the defined field as adher or as a data value.

Update: The user must select this after the pdiskebihas been applied to a field
and the format has been selected to complete dwdey process for that data

type.

Decoded Data Element: Displays the results of aaf#eld mapping.

Decoded Header Element: Displays the results afiéeto field mapping

For this example, the first data column is for Eagtthe second is for Northing, and the
third is for depth. The parsing window shown o& finevious page was captured after
the data had been mapped to the appropriate figttighe decoded data elements
indicating which Field and Format was applied tolrealement.

Select ‘OK’ when finished. This will launch the BBgOne Wizard to create a bathymetry
layer.

ASCII Singlebeam File This will import singlebeam data from an XYZBXT file.
Selecting this option will launch the SinglebeamGAISParsing window (identical to the
XYZ Grid Parsing window).

Bathy DTM File: Selecting this option will allow users to imp&TM files previously
generated in Perspective.

GSF File: This option allows users to import GSF fileifterspective. Selecting GSF File
import will automatically launch the BathyOne Widdp create a bathymetry layer.

2.2 Database Refresh

An alternative method for importing mosaic and DTiMs created from Perspective is to use
the Database Refresh toolbar button shown below:
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The database refresh tool gives the user the oftiomport files into the project, based on
either time or location. It is important to nok&t instead of just being an import tool, the
database refresh tool also removes layers from grmject that do not meet the search
criteria.

Database settings need to be defined prior to ukisdoolbar button to setup the data
directory and to setup the query parameters.

To use this tool, zoom into a region of interesPerspective Map and select the Database
Refresh toolbar button. This will open the follogiwindow:

The search parameters shown were copied from ttebBse settings tab, but can be changed
here for quick access to the search parameters.

Using the parameters shown above, selecting ‘Ol’aléar the project window and load the
mosaic and DTM files (all layers selected) in thejgct folder that intersect the viewport and
was collected since May 1, 2009.

Selecting the checkbox in the lower left cornell wilt open this window upon selecting the
Database Refresh toolbar button and instead wellthis search criteria entered in the
Database settings tab.

2.3 Export Methods

There are a few options for exporting data fromspective Map. Export file types include:

GeoTiff file
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KML file
XYZ file

Layers visible in the Map View can be exported &eaTiff by using the Composite
GeoTiff export menu option. Right-clicking on tRée Tree layers offers additional export
options

Printing the Map View is similar to selecting Corsfie GeoTiff Export from the File menu
but also includes annotations and allows the ussave the map View as a PDF (with Adobe
Acrobat) or send the map View to a printer for edh@opy of the project.

Export options are discussed in detail in the feoltg sections.

2.3.1 Map View Export

Exporting the Map View to a GeoTiff will create aggreferenced TIFF that includes all the
layers selected in the File Tree.

Selecting 'File > Export > Composite GeoTiff' wolben the following window:

Options available in this window include:

Resolution: Sets the output file resolution in engfpixel. The size of the output file
in pixels will show next to Dimensions, just beldve resolution.
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Tiles/Export: The slider bar below the Dimensianfor indicating the number of
tiles to break up the export image in order to oedine individual file size of the
output. The image above shows the output dividem 16 tiles with resulting
dimensions of each tile being 1097 x 992 pixels.

Selection Tree: Allows the user to select or dageddditional imagery to be
included in the export.

Selecting the Export button will open the followinmgndow for saving the file:

2.3.2 Imagery GeoTiff Export

Sidescan and bathymetry data can be exported froexiating project from the File Tree to
a geo-referenced TIFF file. For sidescan data@beTiff Exporter is launched from either
the sidescan root node or the individual sidesagerl Individual GeoTiff files for
bathymetry are only exported from right-clicking ihve Bathymetry root layer node.

All options launch the same export wizard. Foesmhn exports, only sidescan data is
available for inclusion in the export. For bathymeexports, only bathymetry data is
available for inclusion in the export as shownha image on the following page:
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Options available in this window include:

Resolution: Sets the output file resolution in enefpixel. The size of the output file
in pixels will show next to Dimensions, just belthe resolution.

Tiles/Export: The slider bar below Dimensionsasihdicating the number of tiles to
break up the export image, in order to reducent®idual file size of the output.

The image above shows the output in only 1 tildhweétsulting dimensions of each tile
being 4096 x 3703 pixels.

Selection Tree: Allows the user to select or degemagery for the export.

Selecting the Export button will open the ‘Save Gé&® browser window for selecting a
location and file name for the export.

2.3.3 Imagery Batch GeoTiff Export

Sidescan and bathymetry data can be exported froexiating project from the File Tree.

For sidescan data, the Batch GeoTiff Export wind®Vaunched from the sidescan
root node only.

For bathymetry, the Batch Export GeoTiff is avaiéatvom right-clicking on either
the Bathymetry root layer node or on an individDaM as shown:
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There are no settings to change in this windowdefdult export options are automatically
applied. To complete the export, select the gieéky' button in the upper left corner of the
window. The files are exported to the default eojfolder and the results are shown in the
output window as seen in the image below:

2.3.4 KML File Export

Sidescan and bathymetry data can be exported froexiating project from the File Tree to
a Google Earth KML file. For sidescan and bathygndata, the ‘KML Exporter’ is
launched from either the sidescan/bathymetry roderor the individual mosaic/DTM layer.
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All options launch the same export wizard. Fohpatetry exports, only bathymetry data is
available for inclusion in the export. For sidesexports, only sidescan data is available to
be included in the export as shown below:

Options available in this window include:

Resolution: Sets the output file resolution in enefpixel. The size of the output file
in pixels will show next to Dimensions, just beldive resolution.

Range: Sets the default zoom range above the tartipening the file with Google
Earth.

Tiles/Export: The slider bar below Dimensionsasihdicating the number of tiles to
break up the export image, in order to reducent®idual file size of the output.
The image above shows the output in 48 tiles vetulting dimensions of each tile
being 256 x 231 pixels.

Checkbox: Automatically launch Google Earth arskim the exported KML file for
viewing at the distance above ground specified abov

Selection Tree: Allows the user to select or detemagery for the export.

Selecting the Export button will open the ‘Save KNbkowser window for selecting a
location and file name for the export.

If the checkbox was selected, then Google Earthantomatically launch and open the
exported file. Please note that Google Earth n&ets installed on your computer for the
auto-launch feature to work.
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2.3.5 XYZ File Export

Bathymetry data can be exported from an existingept from the File Tree to a text .xyz
file. This can only be launched from right-clicgithe bathymetry ‘DTM’ layer.

This will launch the Export XYZ wizard shown below:

Options available in this window include:

Resolution: Sets the output file resolution in enefpixel. The cell size can be set to
maintain a 1:1 aspect or the X and Y size can badeidually.

Projection: Allows the user to set the export @ctipn. Information on the
Projection Wizard and Projection Settings can hmdbin Section 3.5.

Selecting the ‘Save’ button will open the followingndow for saving the file:
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2.3.6 SeaClass Export

Results from the classification process can be gegdhrough the following methods:

1. Composite Export This will export all layers turned on in theefilree including the
SeaClass results as a composite GeoTiff file.

2. Manual Training Export : This exports the training sets to an XML filedas launched
by right-clicking on the Training Set file tree &yand selecting Export as shown below:

This opens the file save dialog window shown below:
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3. Classification Export: This exports the classification grid to an AufdCDXF file
which is launched by right-clicking on the classifiion grid tree layer and selecting
Export as shown below:

This opens the file save dialog window shown below:
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2.3.7 Printing

In order to print the Map View to a PDF file (youlvneed Adobe Acrobat for this) or to a
printer, select ‘Print’ from the File menu. Thidlwpen a standard Windows printing
window as shown below:

Select ‘Print’ to output the Map View to the chogeimter.

2.4 Project Options

2.4.1 New Project

To create a new project, select the ‘New Projegtiam from the File menu as shown below:

Selecting this will open a new project. If an ¢xig
project is open and not already saved, the usébwil
asked to save the project.
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2.4.2 Open Project

To open an existing project, select the ‘Open Rtb@ption from the File menu as shown
below:

Selecting this will open the following window:
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2.4.3 Save Project

To save an existing project, select the ‘Save Etopption from the File menu as shown
below left:

To save a new project select the ‘Save Projecbfpsbn from the File menu as shown above
right.

Selecting this will open the following window:
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2.4.4 Projected Cursor

The Project Cursor option is available from thewimenu as shown below:

Selecting this will add the ‘Custom Cursor’ disptaythe main
window as shown to the right.

The Custom Cursor is discussed in detail in Sectidn

2.4.5 Log Window

To log the project activities, select the ‘Log
Window’ option in the View menu as shown
right:

Selecting this will open a new window with a
record of the activities since the project was

opened. Additional actions will automatically
record in this window to document workflow

steps.

An example of the Log Window is shown left:
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2.4.6 Page Setup

Page Setup options are available from the File nasrshown below:

Selecting this will open the Page Setup windowrasvé below:
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2.4.7 Quit Project

When finished working on a project, the project barclosed by selecting ‘Quit’ from the
File menu as shown below:

Selecting this will prompt the user with the folliog dialog box:
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3: Program Settings

3.1 Settings Overview

Application settings can be accessed

through the toolbar butto v or by
selecting Settings Info from the View menu
as shown below:

There are up to six tabs available in the
Program Settings window, two of which
require additional licensing.

General

Pen

ENC (requires S57 license/dongle)
Projection

Contact

Database (requires additional database license)

3.2 General Settings

Scratch Path: This is the directory
where temporary Perspective files are
kept. Select the button to the right of the
file path to change to a new scratch
location.

Optimize GeoTiffs This will speed
up viewing large GeoTiffs by
indexing a copy of the file in the
scratch folder, than accessing it from
the scratch folder. This indexing
allows Perspective to only load part
of the GeoTiff when needed rather
than the whole GeoTiff file.

Number of Cores: This is where the
user tells Perspective how many (if any)
of the cores the host computer is utilizing. Thedps to optimize Perspective processing.
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Options:

Ask before removing layersThis allows the user to turn on or off the megssdAre you
sure you want to remove...", that pops up when "®Reghis selected in the File Tree.

Show Mosaic Tiles This lets the user see the tiles that the masalwided into.

Load Zoom Out Selecting this option will automatically zoomttee full extent of an
imported layer.

Relative Paths Allows the project to be relocated to a new hdnide without losing
track of the relative file paths of imported files.

Hide Mouse Over ToolTipsHides the display of the cursor when over popeagitips.

Auto Update: Checking this box will allow Perspective to look By updates to the
Perspective software on the Triton Imaging Inc. sieebeach time Perspective is opened.

Auto Save: Perspective will automatically save the projectrgweser defined interval while
it's running.

Cache Options:

Force Cache RebuildWhen a survey file is opened in Perspective dached or
"indexed" and an .xtf_idx file is created. Thisoals Perspective to access an XTF file in
a non-linear fashion which significantly speedshg processing once the .xtf_idx file is
created. The first time a survey file is read,xttieidx file is created and it takes a little
longer to load the file, once the idx file is cesdtForcing a cache rebuild” forces this
xtf_idx file to be recreated.

Use Ensemble X/Y (SEG-Y)Some SEG-Y have the data "stacked" and the aaoiy
stored in a different place, checking this box idess the file as this type.

Suppress WarningsThese are warnings that come from indexingeaviihen building
the cache. For example "10 pings had no navigatibgdbu do not want to have these
warning pop up then click the box to "suppress \weaysi'.

Sync Views:

For a data file that contains bathymetry and sigesiata, the ‘Sync View’ option allows the
user to sync the playback of the waterfall viewsd awath viewer by ping number.

Reset Factory Settings:

This will reset the Program Settings to the deftadtory settings.
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3.3 Pen Settings

Intersection: Allows the user to
change the color Perspective assigns to
sub bottom intersections.

Background: Allows the user to
change the color of the Map View
background.

Profile Font: Allows the user to
change the color of the profile font in
SB-I (not yet implemented)

Zoom Tool: Allows the user to change
the color of the zoom box.

Measure Tool: Allows the user to
change the color of the measuring line
used by the measure tool.

3.4 ENC Settings

The way that ENC charts are displayed
in Perspective can be controlled from
the ENC tab on the Settings dialog.
Note that this tab will only appear if
you have an S-57 license and
corresponding dongle plugged in.

Paths: These file paths need to be set
in order to access the ENC data.

Color Scheme: There are four options
to select from for changing the ENC
palette.

Lookup Table: This setting controls

of the amount of items that are included
in the display of the ENC. The
simplified option yields an ENC with
fewer items and less clutter.

The ‘Advanced’ button will invoke the
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Advanced ENC Settings window.

From this window, the attributes that
are included in the display of the
ENC can be selected and the
parameters associated with each
attribute can be specified (in meters).

The Color Intensity slider allows the
adjustment of the brightness of the
ENC in the Map Display to be
adjusted.

3.5 Projection Settings

These are the five separate projection settingdadne in the Projections tab.

XTF Import Projection - Contact Save Projection
GeoTiff Import Projection - Export Projection

ASCII XYZ Projection
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There are also two check boxes in the Projectiabnsrelated to import and export
projections.

Auto set Export Projection to UTM/WGS84s specified, this requires that the input files
are in latitude and longitude coordinates. Chegkimis box will export the data in the same
projection as displayed in the Map View.

Ask to use current import projectinhis will prompt the user during the file imp@rocess
and ask whether to use the current projectiorthelfcurrent projection is not satisfactory, an
import projection wizard will launch.

3.5.1 Import Projection Settings

The import projection wizard is identical for th&' K, GeoTiff, XYZ, and Contact projection
settings.

The default import projection is un-projected ladi¢ and longitude in WGS84. When the
first file is loaded into a new project, the impprbjection wizard will launch and the
projection can be set at that time.

Alternatively, the user can preset the import progm using the Program Settings option
described below.

Selecting '‘Change’ under any of the top four ogtiarthe Projections tab of the Program
Settings will launch the import projection wizattbsvn below:

On this page, select the projection to use. listam projection is needed, select the
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‘Custom’ button. For Custom Projection detail® Sction: 3.5.3.

Press the ‘Next’ button to select additional pro@tinformation. For this example the
correct UTM zone, hemisphere, and units need tepkeified.

Select the datum to use. If a custom datum isewesklect the ‘Custom’ button. For
Custom Datum details, see Section: 3.5.4.

Select Finish when done.
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3.5.2 Export Projection

The export projection wizard is basically identitathe import projection wizard except for
the name in the title bar.

The default projection for exporting files is urejacted latitude and longitude in WGS84. If

the 'Auto set Export Projection to UTM/WGS84' bexchecked, Perspective will
automatically assign a UTM zone based on WGS84duoates.

Selecting 'Change' under Export Projection in ttwdetions tab of the Program Settings will
launch the following projection wizard:

On this page, select the projection to use. listam projection is needed, select the
‘Custom’ button.

Press the ‘Next’ button to select additional pro@tinformation. For this example the
correct UTM zone, hemisphere, and units need tepkeified.
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Select the datum to use. If a custom datum isaekesklect the ‘Custom’ button.

Select ‘Finish’ when done.
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3.5.3 Custom Projection

To define a custom projection, select 'Custom' fthenSelect Projection page of the import
or export projection wizards as shown below:

This will open the following window:

Select ‘Create’ to start the Projection Definitiwmdow.
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Enter the appropriate information for the projectio be defined.

Below is an example with random test data:

To generate the information in the lower left windselect the ‘Generate String’ button.
Select ‘Done’ once the projection string has besmegated.

This returns the user to the original window, wvitie projection string generated in the
previous window now entered automatically in thej€gtion String box.
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Enter a name to save the projection to and seB¥t *
This returns the user to the Select Projection aiwnd Choose the new projection just created

from the projection list and select ‘Finish’ or fish and Save’ to keep the custom projection
for future projects.
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3.5.4 Custom Datum

To define a custom datum, select '‘Custom' fromCheose Datum page of the import or
export projection wizards as shown below:

This will open the following window:
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Select an existing ellipsoid or choose custom fthenlist as shown below:

Enter the appropriate information for the projectio be defined and a ‘Save As’ name and
select ‘OK’ when done.

The Choose Datum window now has the custom dattedliat the bottom.
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Select the new datum just created from the prajadist and select ‘Finish’ or ‘Finish and
Save’ to keep the custom datum for future projects.

Selecting ‘Finish and Save’ will open the followingndow to save the datum:

Enter a name for the datum and select ‘OK’.
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3.6 Contact Settings

Size (meters): This is where the user selects the size of theacoid be saved, in meters.

Bookmarks: The user can select whether or not to show booksnarithe Waterfall view.

Targeting Paths: It is recommended that the user choose the sametaiy paths for
Perspective and TargetOne. If both programs ussaie directory paths, contacts that are
saved in TargetOne will automatically be displaye&erspective.

Temporary The user can select where to have TargetOned@#pcts until they are saved.

Saved The user can select
where to have TargetOne
save contacts once they have
been temporarily saved in
TargetOne. Note that this
needs to be different from
temp directory.

Note that the temporary and
saved file paths must be
different.

Contact Usage: The contact
generated from Perspective
can either be sent to
TargetOne or to an XML
file. Contacts sent to
TargetOne will have the
Triton Imaging Inc .CON file
format.

A contact generated as XML

contains the parameters

required to queue external programs to areas efast within the mosaic. Included in the
XML structure is a link to a geo-referenced TIFE i.tif + .tfw) that is the snapshot from the
Perspective Mosaic.

XML contacts can contain links to other types o&gery such as AUV mounted optical
cameras.

Threshold:
Use Target One settingSet the default display threshold using the &tDge settings.

Calculate from dataSet the display threshold by calculating theigdtom the data file.
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Current Contact Number: Indicates the contact number that will be giveth®next
contact generated.

3.7 Database Settings

On: Check this box to turn on the auto-load databasermp
Database Path: Sets the file path to the project database folder.

Date Selection Options:

Recent The user can select the number of days back finencurrent date by using the Days
Back number list.

Since Date The user can select a range of time using theg Bate field to enter a start date
and using the current date for the End date.

Range The user can select a range of time using tteet' ®ate’ field to enter a start date
and the ‘End Date’ field for the end date.

Always ask before

search: This check box
will prompt the user for a
date option when selecting
‘Refresh to View'.

Use Refined Database
Query when Viewport is
less than: User enters a
value for using the refined
database query for small
Viewports.

This is useful for reducing
the data that is nearby but
not in the map view from
loading into the project by
reducing the size of the
layers’ bounding box.
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4: Navigation

4.1 Navigation Types

Navigation embedded in raw data files is extracigon import of the data file and sorted
into 5 main categories.

The main types of navigation in Perspective are:
Sidescan - navigation for sidescan data importah fraw data files
Multibeam - navigation for multibeam data importesim raw data files
Singlebeam - navigation for singlebeam data imgoitem raw data files
Subbottom - navigation for subbottom data impoftech raw data files
Vessel - vessel navigation imported from raw dedes f

If multiple data types are available in one ranadde, importing that one data file can
populate multiple navigation data fields in the fitee. If for example the data file comes
from a Reson 8101 which collects both sidescamamitibeam data simultaneously,
importing one raw data file will populate the Sidas navigation node, the Multibeam
navigation node and the Vessel navigation nodéawrs in the image below:

Note that importing one data file, BRDGO0O01 in tei@mple, populated the multibeam,
sidescan and vessel layer nodes in the navigatetrde. Each navigation type has its own
color so they can be distinguished in the map vidlese are kept separate since the user
may wish to process the navigation differentlygmtescan data than for multibeam.
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4.2 Import Navigation Data

Navigation data that Perspective works with commbexided in raw survey data files and do
not exist as stand-alone files. Currently, they@alv survey data format supported by
Perspective is the XTF format and the navigatidia daust be stored within the XTF file for
Perspective to read and process it.

Navigation data extracted from the raw data filesautomatically separated and sorted into
the navigation data types available in the navigetile tree section. The navigation File
Tree structure has several options for changingviinethe navigation lines appear in the
Map View and several ways to change processingzaach options.

For Navigation Tree details, see Section: 1.3.6.

In addition to importing raw data files from the timeds described in the Import Methods
section, navigation data can be added directly filwerFile Tree by right-clicking on any of
the navigation layer nodes and selecting 'Add'.eRample is shown below:

Selecting this option will bring in all the dat@fn the selected raw file, including the
navigation data, and launch the processing wizard.

Selecting a navigation line in the File Tree wi@highlight that navigation line in the Map
View display as a thicker light blue line as shawmthe next page:
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The image above shows two multibeam navigatiors|itige thicker blue line is currently
selected in the navigation file tree layer andrételine is currently not selected.

When importing raw data files into Perspective,ithport/processing wizard automatically
launches. While the wizard does give the optioprtess the navigation for the data type
being imported, multiple stages of navigation pesteg cannot be accomplished before the
wizard completes the mosaic or DTM creation ushggartially processed navigation data.
If there is reason to believe that the navigatiatadheeds cleanup (poor satellite coverage,
ROV/AUV tracking, etc.), then it is best to skigetbreation of the mosaics or DTMs at this
stage and process the navigation completely first.

Navigation processing is an important step to olrtgi clean results and some thought
should go into what parameters to use and what téywocessing is necessary for the
collected data. For example, hull or pole moumstgstems tend to have a cleaner position
signal and require less processing than towed sorROV/AUV surveys.

Presented in the next section are a couple possidrlelows a user could follow for
processing their navigation data.
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4.3 Navigation Processing Workflows

For surveys with hull-mounted equipment and goositimm control, very little processing is
needed of the navigation data. One pass is géneradugh to remove small spikes in the
navigation data. This can be accomplished usiegriport/processing wizard, which only
allows one pass at the navigation processing. Mexyéor towed sonar or data collected
from ROVs or AUVs generally more processing is reekth create imagery which
accurately reflects the true vessel position atithe of the ping transmission and reception.

Currently there are two primary workflows for presag navigation data.

Process on impartUpon importing raw survey data files, the preieg wizards
each have a button for setting the navigation msiog settings. These settings are
made and then applied when the data is being peddsr creating mosaics or
DTMs.

These settings are only applied once to the rawgatun data. Towed sidescan
often needs repeatable navigation smoothing andtiadequately processed with this
method.

Navigation processing boxcar settings are desciieétail in the next section of
this manual, Section 4.4.

Process from File TreeUpon import of the raw survey data, the processiizards
are skipped and only the navigation lines are ingabr Then the navigation can be
processed using the Process Navigation window, w&liows for multiple passes
over the navigation data. This is often neceskartowed sonar or data collected
from ROVs or AUVSs.

To repeat the navigation processing, first setepBbxcar filter to use either 'Ship' or
'‘Sensor' as the source navigation. Click 'Stathié Process Navigation window to
initiate the processing. When complete, returthéoBoxcar Settings and change the
navigation source to 'Smoothed'. This is a ciist@p, otherwise the processing will
continue to use the same raw source navigation.

Details of the Process Navigation window are preskim Section 4.5
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4.4 Navigation Boxcar Settings

Selecting the Filter Setup button in the Procesadédion window opens the following
Boxcar Settings window for setting processing paatens:

General:

- Window - sets boxcar window size
- Source - sets source navigation

Sensor - Uses the position found in the XTF senawigation
Ship - Uses the position found in the XTF ship gation

Smoothed - Uses the smoothed position alreadyeircdlche file, (uses the previously
smoothed navigation from the last processing)

80|Page February 2011



Heading:

- Compute CMG - Check the box to compute a heafilorg the Course Made Good
(navigation)

- Bias - Apply a single bias to the computed CM@dirg

- Change Cutoff - Cutoff value for CMG calculatifin degrees)

Layback:
- Source

None - Do not apply a layback

Computed - Computes a layback using the valuesdfauthe XTF file for Cable Out,
Towfish Depth, Towpoint Height, and Towpoint off$eim the navigation antenna

Manual - Enter a fixed layback value (in meters)
- Tow Point Offsets - Applies the user-defined ealin crossbeam direction.
- Time Delay - Static time delay (in seconds)

Offsets:
- Applies user - Defined value in X, Y relativegosition.

+X equals Starboard, -X equals Port

Speed:
- Filter Speed - Turns the option on

Min - Enter the minimum expected speed
Max - Enter the maximum expected speed

Change Cutoff - Cutoff value for speed filter (indts)

Compute:

Never - Use the speed from the XTF file
Always - Ignore existing speed and re-compute

When Zero - Only computes speed if the value irfiteas zero

Mag Heading Deviation:

- On - Turns the option on

-0, 90, 180, 270: Enter the corrected headingémh of cardinal compass points. The
mosaic engine will generate a smoothed correctimvecinterpolating between these values.
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4.5 Process Navigation

For processing navigation from the File Tree, detlee ‘Process Navigation’ option available
by right-clicking on any tree level in the Navigatilayer. Selecting this will launch the
Process Navigation window shown below:

Options include:

Filter Setup - See 'Boxcar Settings' in the previsection of this manual.

Auto Update Cache - Writes the processed navigattorthe cache file, important
for repeat processing.

Check Intersections - Checks navigation at linersgctions.

Start - Click after Boxcar Settings have been ntadsitiate processing. This can be
clicked as many times as the user wants to repeatdvigation processing. Please
note that to process the results from the previ@w$gation processing step the
navigation source must be changed to 'Smoothdus Will use the processed
navigation in the cache file as the source alloviorgnultiple steps of processing.

Cancel Processing - Cancels the current procest@pg does not remove saved
processed navigation from the cache file.

Save and Exit - Saves processing to cache filetititready done with the auto update
option, then exits processing wizard.
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5: BathyOne

5.1 BathyOne Module

BathyOne is an add-on to Perspective Map whichwallosers to create digital terrain models
of their raw bathymetry data and includes toolsviewing and interpolating the gridded
data. Options available in the BathyOne modulepaesented below; details of their options
and settings are described later in this chapter.

Grid Options

Create DTM BathyOne provides a few methods for the creaifodigital terrain models
(DTM's).

Rebuild Using: Upon selecting this option, the user is askehdf want to use the GSF flags
already present in the GSF. The BathyOne Wizagd tpens to allow the user to
make changes to bathymetry settings used to cieaienagery and apply any
edits/flags made to the GSF file.

Edit GSF Using: This option is only available if a GSF File wagported without a
corresponding raw data file using the 'Import/GH3E' Bption. Selecting this option
will launch a limited version of the BathyOne Widdo allow the user to change
some of the processing parameters set during tirei@ort process.

Swath Editor: Not yet implemented.

Re-merge DTM:Will re-create the DTM based on any changeseatiocessing parameters
or edits to the data made since the DTM was created

Add Lines: Allows the user to add other raw data files i pioject to the DTM.
Reset Date:Provides the ability to change the date of thévIile.

Rename:Allows the user to rename the DTM name in thegmto This will not rename the
file on the disc and only changes the display namtbe Perspective Map project.

Visualization Options

Color Settings:Allows the user to change the color charactessif the bathymetry layer.

Histogram: This is the graphical representation of the inmag&gnal level in dB versus the
occurrence of that dB within the image.

Relief Shading: This tool simulates the illumination of the sumtbe bathymetry data. This
is a global setting and can only be changed anthile level.

View Swath: This tool allows the user to see the swath data fan individual data file.
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Interpretation Options

Bathy Profile: Selecting the 'Bathy Profile' option from theltwar button or Modality menu
in Perspective Map will switch the cursor to thefite mode for evaluating features
seen in the Map View.

A-B: Subtracts co-registered DTMs to look for chargdsathymetry. This algorithm does
a direct pixel to pixel comparison at each gridenod

Change DetectionSubtracts co-registered DTMs to look for chantgdsathymetry. This
algorithm differs slightly from the A-B algorithmm ithat it also includes a statistical
neighborhood approach to account for mis-registrabietween layers. Operating the
Change Detection tool is basically the same a#&\tBetool.

Blink Comparator: Visual comparison of two overlapping layers isdm@&asy with this tool.
The 'Blink Comparator' allows the user to quicklynt on/off a layer or can be set to
cycle a layer on/off to help identify differencesthe layers.

Statistics: This gives an overview of the data used to criseémage including coverage
and line statistics.

5.2 Create DTM

5.2.1 Bathymetry Processing Wizard

Bathymetry data can be processed in Perspectiveudiag the BathyOne Wizard.
Presented below are a few ways to launch the battryrmprocessing wizard.

During the raw data import process, the navigadiata loads into the project first. If the raw
data files contain bathymetry data then the Battey@fizard will automatically launch and
the bathymetry data can be processed as part ohfiw@t process.

However if the navigation data needs repeat praegsthe BathyOne Wizard can be
canceled during the import process and re-launafted the navigation data is properly
processed.

For more information regarding Navigation Procegdorkflows, visit Section 4.3.

There are two methods to launch the BathyOne Wiredually from within Perspective
Map, from the File Tree and using the toolbar butto

To launch the wizard from the File Tree, right-klmn the Imagery/Bathymetry node and
select 'Create’ as shown below:
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The processing wizard also can be launch by salgttie 'Create DTM' toolbar button:

Whether the processing wizard is automatically anaally launched as described above, the
same options are available. Processing step® iBathyOne Wizard are presented in the
next Section.

5.2.2 BathyOne Wizard Overview

There are several steps the BathyOne Wizard gtiegser through. Brief descriptions of
each step are presented below and details ofgéings and options are in the following
sections.

Choose/Create Bathy Layer - options to create aéM file or append to an existing
file.

Select Input Lines - Choose which data files tacpses for the DTM.
Ancillary Options - Vessel geometry settings and~G8 F options.

Gridding of Soundings - Grid settings includingakesion, encoding options, fill and
smoothing options, and the option to constrainDi®/ to the map extent.

Raw Processing - Includes POS, navigation and @iBEessing, and options for
transducer selection and attitude correction tholetsh

Beam Suppression - Several options for beam sugiprewith a separate tab for attitude
suppressions.

SVP Processing - Includes options for selectingapplying sound velocity profile data.

Tide/Squat Processing - Includes options for silg@nd applying tides and vessel
squat.
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5.2.3 Choose/Create Bathy Layer

The first step of the BathyOne wizard is to createew bathy layer or select an existing
bathy layer to append to as shown in the imageabelo

If a bathy layer already existed in the projectyiit appear in the upper window under
'Existing Layers'. The user can either selecettisting layer if present, or choose to create a
new bathy layer by selecting the 'Create' button.

Note that there are two types of bathy layers ¢hatbe created, a DTM or a TPE.

DTM: This stands for 'digital terrain model' asdthe default bathy layer format used
for gridding the depth values from the processesyiits.

TPE: This stands for 'total propagated error'iangsed for a visual representation of the
possible errors in the data results.

Before moving to the next step of the BathyOne @sstng wizard, either an existing layer
must be selected or a new layer created for theegsing results. If the user selects 'Create’,
to generate a new bathy layer, the following windewM appear to name the layer and to
select the output directory:
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Note that the ".tmap_dtm’ file extension will autdioally be appended to the entered file
name.

When finished, select 'Save'. This will createribey bathy layer and will automatically
advance to the next processing step.

5.2.4 Select Input Lines
This page gives the user the option to select wimes to include in the bathy processing.

All lines loaded in the project that contain battetrg data will be included in this list as
shown below:
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The user can select individual lines by clickingtbe check box to the right of the line name,
or the user may choose 'Select All' or 'Deselett Mia line is deselected, it will not be
included in the DTM that is being created. Using tAdd Lines' tool, it is possible to append
the DTM with the lines not included at a later time

When finished selecting the lines to include inphecessing, click the 'Next' button to
advance to the next processing step.

5.2.5 Gridding of Soundings

This page of the processing wizard as shown beleasghe user the option to set output
resolution, encoding options, fill and smoothingiops, and the option to constrain the DTM
to the map extent.

Resolution:
Enter the resolution of the DTM in meters per ged.

Note that the resolution chosen should be sometigpgopriate with regard to the water
depth, number of beams, etc. This is also thée''%ize into which the raw bathy soundings
will be gridded. The resolution sets the grid setke and therefore the smaller the number,
the larger the DTM file size of the final DTM filend the longer will be the processing time.
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Encoding:

Choose from the following options using the dropvddist:
Last: The last value to fall in the bin being presed.

Max: The deepest value to fall in the bin beingoessed.
Min: The shallowest value to fall in the bin beimgcessed.
First: The first value to fall in the bin being pessed.

Average: The average of all the values that fathabin.

Constrain to map view:

Only process the data that falls inside the cumeagd window. This can be useful for quick
previews of grid results or for generating smaildi giles that are quick to work with.

Depth limit:

Choose the correct range for the data. If the @digaboth deeper and shallower than 2000m
choose > 2000m.

Fill Filter:

Turn this on to fill gaps between data points,tthe settings allow either a Median or
Inverse Distance filter to be used to compute @daevof the depth being created. Also the
size (number of bins) East-West and North-Southwliabe used.

Smooth Filter:

A low-pass filter that can be applied to the DTVhe variables are similar to the Fill Filter.
Use this filter with care, useful data can easdyré&moved!

Hit 'Next' to continue to the Ancillary Options thg.

5.2.6 Ancillary Options
This page of the processing wizard as shown beleasghe user the option to indicate the

vessel geometry, whether to include FTS (footgdime series) data in the GSF file, and
whether to choose to generate an HTF file as well.
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Vessel GeometryThere are two options for vessel geometry. Galyevessel geometry is
stored in the raw data file header and can be d&adtly from the XTF file. By default the
'‘Use vessel geometry from XTF header' option ickéd, and this information will be used
for data processing. Unchecking this option allgs to either 'Load' an existing geometry
file or 'Create’ to generate a different vessehgetoy (.GEO) file.

Selecting 'Load' will open a window for selectingexisting .geo_xml file.

Selecting 'Create’ will open a window to enter eégeometry information and save a new
.geo_xml file as shown on the next page:
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Note that there is a drop-down list for ‘Heave Reith the following options depending on
the source of the data and where in the XTF figeitfiormation is stored:

When finished, select 'OK'. This will open a wimdfor entering the name of the vessel
geometry file and selecting an output directory.

SE Include FTS when available.

All data is written internally to a standard GSFe(@ric Sensor Format) file. FTS (Footprint
Time Series) data is beam imagery from within daedém footprint, sometimes called
'Snippets'. If the data contains this informatioen leaving the box checked will generate
both a DTM and imagery from the FTS data in the Gl8F
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This type of data requires a great deal of proogssnd the size of the XTF files can be very
large. Unless there is a requirement for snippegieny the box should be unchecked.

HTF: Generate HTF

Check this box and hit 'Settings' to save an HTE= fAvailable settings are shown in the
window below:

Enter the requested information and select 'OK'nifireshed.

Hit 'Next' to continue to the Raw Processing dialog

5.2.7 Raw Processing

This page of the processing wizard as shown betoWdes POS, navigation and TPE
processing, plus options for transducer selectimhadtitude correction thresholds.
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Precise Timing Architecture:

Check this option if the data you are processing acguired with a Reson Sonar and
POS/RAW navigation attitude and heading data frompplanix® POS/MV sensor. This
setting will take advantage of the precise timing that exists between the Reson
Multibeam Sonar and the POS sensor.

Navigation Processing:

This box is checked by default. The standardrsgtiiill apply a boxcar filter using twelve
navigation updates to create a running mean pasitio

TPE Processing:

If the TPE options was selected during the creatbyblayer, then the settings for the TPE
results are entered by selecting the 'Settinggbin the TPE Processing box..

TPE processing options are shown in the image @folfowing page:
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Algorithm Parametersindicates what IHO survey order the data is idéshto meet.
Options include 'Special’, 'One', 'Two', and 'Three

Disambiguation: Methods include 'Prior’, 'Likelihood', and 'Paosig. The user can also set
the maximum and minimum context to apply.

Depth Range:Expected depth range for collected data.

Vertical Reduction Uncertainties with the vertical measurementseatered here for 'Draft’,
‘Dynamic Draft', 'Loading’, Tide Measured', andi& Predicted'.

Motion Sensor:Uncertainties in the motion data are entered far@itch', 'Roll', 'Pitch
Stabilization', 'Gyro’, 'Heave', 'Heave Variabilignd 'IMU Offset SDeV' (standard
deviation).

GPS: Uncertainties in the GPS data are entered her®ffset SDeV', 'Latency SDeV', and
for ' DRMS'.

Auxiliary Sensors:Uncertainties in the sound velocity measuremargsntered here for the
'‘Cast SVP', 'Surface SVP', and for the 'Ground S¥Hen applicable.

Patch Test:Uncertainties in the patch test results are edtbere for the 'Roll/Pitch Align
SDev', 'Heading Align SDeV', and the 'Latency SDeV'
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Select 'OK" when finished entering all parametengturn to the processing wizard.

Transducer Selection

Users can select which head to process if mullipkds were used for data acquisition.

UTC Timing Delay:

Check this box if there is a known timing delaynfrasing UTC timing. Enter the delay in
seconds.

Attitude Correction Thresholds:

Users can set the maximum amount of change betmeton sensor updates.

Hit 'Next' to continue to the Beam Suppressionadjal

5.2.8 Beam Suppression

There are two tabs for defining filters to suppresam soundings. The main tab is for '‘Beam
Suppression' and has several options for suppgebsiams as shown in the image below:

To enable beam suppression, the 'On’ check bdweinpper left corner needs to be checked.
A brief description of each suppression filter isgented below:
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Suppress Using Beam Qualitythe bathymetry data sent from the sonar will heame flags
that have been set by the sonar; these are the Beaility flags Poor, Low, Bad. Note the
default settings reject only beams that are flaggeBad by the sonar, but the user can
choose to reject more data based on the Poor orsbowar flags.

Suppress Beams Outside AnglSuppress beams that fall outside an angle teaithar may
choose, allows potentially noisy outer beams toejpected.

Suppress Beams Using Depth Ran&eippress beams that fall outside the expectetth dep
range for the survey.

Suppress Beams Using Gradie®tuppress beams that exceed a predeterminedfealue
gradient between adjacent beams.

Suppress Beams Inside Angl€onars that use the phase comparison methodveay@oor
data directly below the transducer; this optioowafi that area to be suppressed.

Suppress Beams Using Slant Ran§eippress beams that exceed a predeterminedfealue
slant range. For example the sonar range (slagejanay be set to 100m but all data beyond
80m is noisy.

Suppress using checksurBuppress beams that do not have the correct muhbbaracters
in the ping record. Used mainly for serial dataevehdata can be dropped or lost. Use with
care as some sonar manufacturers do not supp®tige of error checking and all your data
may be flagged as bad.

Suppress By Beam NumbeRust check the 'On' box to activate. Can sefetividual

beams with a mouse click. Selected beams will techin the display as shown above and
will be flagged as bad for processing. If a beaas selected by mistake or if the user wishes
to clear the selected beams in this window selextReset' button to deselect all beams.

The other tab available here is called 'Attitud@@assion’. This is for suppressing beam
soundings based on the range of motion betweers jgind has three options as shown in the
image:
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Each option must be individually enabled by chegkime 'On' check box.

Suppress Using Pitch Rang&his will suppress beam soundings if the pitcbeexis the
range of values entered.

Suppress Using Heave Rangghis will suppress beam soundings if the heaweeeds the
range of values entered.

Suppress Using Roll Rangé&:his will suppress beam soundings if the rolleeds the range
of values entered.

Hit 'Next' to continue to the SVP Processing dialog

5.2.9 SVP Processing

To enable the SVP Processing tab, the user musk¢he 'On' box in the upper left corner of
the dialog as shown in the image below:
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SVP Selection:

The user has the option to select an individual 8Pchoose a folder with several SVP
files or to manually enter a sound velocity value.

SVP File: Applies sound velocity profile from the selectebt.

SVP Folder: Applies the SVP file in the folder that is closgsdistance to the vessel at the
time of the ping.

Single Beam (manual entryEnter a mean value, used for single beam dataepsing.

Note that SVP files read by Perspective are .XMisfcreated from the Raw ASCII data by
the XML Utilities program.

Files that are read successfully will generateagplgr you can click on a list of SVP files to
compare the graphs, double-clicking the small grafdow will display a large, resizable
version.
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If the cast has both Up and Down components thesetare displayed as dark blue ‘Down’
and lighter blue ‘Up’.

Sample from:

There are choices to use either the 'Upcast'Dibvricast’ or the ‘Merged' value from both.

Velocity sampling:

Choose whether to use the 'Mid-Sample' value oatieal 'Sample'.

Refraction at transducer depth from:

Off: Use the value supplied by the sonar headmsens

CTD: Use the value supplied by an external CTBseeand logged in the XTF file as Sound
Velocity.

SVP: Use the information read from the SVP grapttransducer depth.

Hit 'Next' to continue to the Tide/Squat Proces$iiggog.
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5.2.10 Tide/Squat Processing

To enable the Tide Data processing, the user nmestkcthe '‘On’ box in the upper left corner
of the Tide Data options as shown in the imagewelo

Tide Data:

The user has the option to select an individuaé Hde, choose a Tide Folder with several
tide files or to Use RTK Tides.

Tide File: Applies predicted or collected tide data fronirayke file

Tide Folder: Applies predicted or collected tide data from tiple: files in the selected folder
using one of four interpolation methods shown i dinop-down list in the image above
which are:

Linear

Spline

Weighted Mean
Planar Intersections

Use RTK Tides:Will read RTK tide data from raw data file if émtted during acquisition.
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Note that tide files read by Perspective are .XMgsfcreated from the Raw ASCII data by
the XML Utilities program.

Files that are read successfully will generateagplgr you can click on a list of tide files to
compare the graphs. Double-clicking the small grapdow will display a large, resizable
version:

Note the survey time window is shown on the disglay vertical green band with the text
"Covers Survey Time" indicating the tide files spat least the duration of the survey data.

Squat Table:

If there is a vessel squat table available, chieekUWse' box and select the browse button to
choose the file.

Note that squat files read by Perspective are .XiMk created from the Raw ASCII data by
the XML Utilities program.

Hit 'Finish' when done to generate the DTM and lbaato Perspective Map.

5.3 Rebuild Using

This feature allows the user to change some ofjticdeprocessing parameters set in the bathy
processing wizard. To start the rebuild proceghi+click on the DTM layer in the
Bathymetry file tree node and select 'Rebuild usaisgshown in the image:
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Selecting this will launch the BatyhOne Wizard.

After selecting the 'Rebuild using’ option, a windwill pop-up and ask if you want to re-
apply the flags already in the GSF from the paransetet when the DTM was created as
shown below:

Select 'Yes' if you want to do further processifthe DTM, or 'No' to ignore the existing
flags in the GSF and restart the processing framtas. Both options start the BathyOne
Wizard, the difference is in the options availatitethe beam suppression page. If the user
selected 'No' in the GSF Flags window above, therBeam Suppression page of the
BathyOne Wizard will look the same as during theate DTM process. However, selecting
'Yes' above will limit the user’s ability to chantie beam suppression options as shown in
the image below:
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5.4 Edit GSF Using

This feature allows the user to change some oftiseprocessing parameters set in the bathy
processing wizard during GSF File import. To sthet GSF editing process, right-click on

the DTM layer in the Bathymetry file tree node aadect 'Edit GSF using' as shown in the
image below:

After selecting the 'Edit GSF using' option, a teniversion the BathyOne Wizard will
launch to allow for changes to the parametersws@ng the import/gridding process.
Presented below are the only BathyOne Wizard pageaitable with the 'Edit GSF Using'

option. Note that there is an additional pageim¢ihe normal BathyOne Wizard at the end
for entering comments.
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5.5 Re-Merge DTM

Selecting this option will apply any changes mamlthe processing parameters or edits to the
data made since the DTM was created. This feawrly available by right-clicking on the
DTM in the bathy layer node as shown below:

This process happens automatically with no useotdns available.

5.6 Add Lines

During the Create DTM process, it is possible tol@éxe some lines from being included in
the DTM.

To add lines to an existing DTM, right-click on tB&M in the Bathymetry file tree layer
and select 'Add Lines' as shown:
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Selecting this will open the following window coimting a list of all the files added to the
project but not included in the DTM as shown below:

Choose which lines to include by checking the lwothe left of each line (they are all
checked by default), or by using the 'Select AllTeselect All' buttons. Click on 'Finish’
when ready to add the chosen lines to the DTM.

5.7 Reset Date

When a DTM is created it automatically reads thguégition data from the raw data file and
appends that to the file name in Perspective Mahawn below:
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If a user wished to instead have a different dasagaed to the DTM such as the processing
date, there is a tool to accomplish this.

Right-click on the DTM and select 'Reset Data'lass below:

The following window will pop up:

Enter the desired date and select 'OK' when done.

This will revise the file tree display of the DTM teflect the new date as shown below:

5.8 Rename

The file tree display name for a DTM contains thgedn parentheses followed by the file
name chosen when it was created as shown in tigeitnelow:

If a user would like to change the file tree digpt@me for a DTM, there is a tool to
accomplish this.
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Right-click on the DTM and select 'Rename' as shbalow:

The following window will pop up:

Enter the desired name and select 'OK' when done.

This will revise the file tree display of the DTM teflect the new date as shown below:

5.9 Visualization Options

5.9.1 Color Settings

The imagery color settings for bathymetry layens ba changed for individual DTMs on a
layer by layer basis or globally for all DTMs deperg on which tree node the color settings
are selected from.

Right-click on the DTM layer or root bathymetrydfitree node and select the 'Color Settings'
option as shown below:
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Selecting 'Color Settings' will open the followingndow:

Options available in the Color Settings window are:
Transparent Color: Checking this box will make itn@gery transparent

Opacity: Allows the user to change the opacityhefimage, from O to 1.0, with 1.0
being full opaqueness

Gamma: The gamma of an image is a measure djritsast and brightness. By
correcting the gamma, you can adjust these twoei&srin unison.

Brightness: The user can change the brightnedgeamage. A positive number will
correspond to a brighter image, and a negative rumbl correspond to a darker image.

Contrast: Allows the user to change the contridi@image. The contrast of an image
is the difference in brightness between due adjquesls.

Invert: Checking the box next to invert will intéhe color scheme that is applied.

The button next to the color bar opens the Gradwariager shown below.
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In this dialog the user can change the Lutz tapjgi@d and the algorithm used in the
application of the color spectrum. The user mayp atvert the application of the color tables
by checking the box next to Invert within this diglor within the main “Group Color
Settings” dialog.

5.9.2 Bathy Histogram

The histogram window is a graphical representatioiie imagery signal level in dB versus
the occurrence of that dB within the image.

To open the histogram window, right-click on theNdTayer or root bathymetry file tree
node and select the 'Histogram' option as showmwbel

Selecting 'Histogram' will open the following winsio
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This window shows two overlapping histograms, anthe original histogram and the other
represents the modified histogram based on thestmd@nts the user makes here. Options in
the histogram window include:

Window Options: The two square boxes along the bottom of the @wndct as nodes for
manually adjusting the portion of the spectrumealisplayed. The lower and upper dB
bounds can be set by left-clicking on the node@madging it while the mouse button is
depressed. When the mouse button is releasealibrencap of the DTM layer in the map
view will automatically update.

Color Legend: The gray histogram is the spread of the actual. d@he green is the 'contrast-
stretched' histogram of the data as defined byisiee selected min/max range of the data.
The green histogram will be the actual data withinuser-defined limits spread out over the
entire graph range (dB).

Auto-Contrast: During the construction of the DTM the progranesithe default settings to
improve the initial appearance of the image, progdefaults are Bias 0% and Threshold
1%. The threshold setting determines where thewapd lower limits of the histogram are
located, based on the threshold curve. A higheediold setting will move the upper and
lower limits closer together. The Bias settingingaoves the upper and lower limits closer
together but allows the user to ignore the histogecarve. The defaults of 0% and 1%
therefore should include almost all values in thage with very little clipping. Selecting
‘Compute’ will apply the changes made to the Biag @hreshold to the Histogram.

Reset: Allows the user to return the histogram to thigioal spread that was set during
creation of the image.

An example of how the histogram options affect@ieM display is shown here.

When the user first opens the Bathymetry Histograndow, the histogram displayed was
designed to span the full range of signals in th&ID This however can lead to a color
imbalance where much of the DTM appears the satae.cBhown on the following page is
an example of this, showing the default histogramaf DTM and the resulting color
distribution.
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Adjusting the portion of the spectrum to displap emhance the vertical changes in the DTM
as shown on the following page:
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Additional adjustments can be made in the Auto @titsection to enhance the color
distribution. Applying a Bias of 2.4% and a Threlshof 7.4% to the histogram results
shown above yields the following color distribution

This is a bit extreme but shows how the Bias anedhold settings can affect the histogram
and resulting color distribution.

5.9.3 Relief Shading

Relief Shading simulates the illumination of the sun the bathymetry data. This is a global
setting and can only be changed at this node level.
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Right-click on the DTM layer or root bathymetrydfitree node and select the 'Relief Shading'
option as shown below:

Selecting 'Relief Shading' will open the followingndow:

By checking the box next to “On” the user can aaatief shading of the bathymetry image.
The color square next to “On” allows the user tecea “beam” shade. This will be the
overall translucent color cast on the image. Otiser-defined settings include:

Sun Elevation: This is the elevation of the beardegrees above the theoretical
horizon. For example, 30 degrees would show rakefiewed from 30 degree above the
horizon.

Sun Azimuth: This is position of the beam sourEer example, 270 degrees would
display the image, as a beam shined on it dirdaity the West.

Reflectivity: This adjusts the amount of energgtttvould be reflected from the applied
sun illumination affecting the brightness of theage.

Scaling: This applies a multiple factor to exaggeror diminish the gridded data relative
to itself. It works as a vertical exaggeratioretophasize topographic relief in the shaded
imagery.

Here is an example of bathymetry data without feleding and then with relief shading
turned on:
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Selecting the color patch next to the 'On' checkbitixopen the 'Color' window to select a
color to use to shade the beam illumination as shioglow:

By selecting a color here and clicking 'OK’, thesén color will
appear in the 'Relief Shading' window as shownwelo

This will
change the beam
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illumination from white and will have the followinggsults:

5.9.4 Swath Viewer

The 'Swath Viewer' allows the user to see the swhihdividual data lines. This tool can be
launched by right-clicking on either the individuiale in either the Navigation file tree layer
of from the Imagery/Bathymetry file tree layer. tB@f these options to launch the Swath
Viewer are shown below, respectively:

116 |Page February 2011



Selecting either option will open the following eliow:

Notice that the beams flagged as bad are markeith tbe viewer. The slider bars to the left
and below the swath data are for setting the sifalee window. Selecting the 'Processing'
button will open the BathyOne Wizard for viewingthrocessing steps made.

The bottom slider bar is for indicating the progrédsrough the data file. This position is tied
to the map view and is represented by a red abaled the "pipper" which moves along the
navigation line as the swath viewer progressesutiiraghe file to correlate features seen in
the map view to the raw swath data. An examplkhef'pipper" location is shown in the
image below:
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Here the pipper is located at the start of thegetion line for line BRDG026.xtf.

5.10 Interpretation Options

5.10.1 Bathy Profile

Profiles can be generated once a DTM layer is edeat loaded into the project. The profile

tool is launched from the toolbar button or by selecting 'Bathy Profile' from the
Modality menu.

Selecting 'Bathy Profile’ or the toolbar buttonlwhange the cursor mode so that it can be
used to select a line in the map view, to see fil@f the data that line intersects.

To draw a profile line in the map view, left-cliek the desired start point and hold the mouse
button down while the cursor is dragged to therdesend point. The line drawn will appear
in the map view as shown in the image below:

Note that the line drawn also doubles as a measnetnol
and the length of the drawn line is displayed auwtically
in the Measure Tab, as shown below:
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When the mouse button is released the Bathy Prniildow opens and displays an along-
line profile of all of the DTM layers existing beaté the profile line.

The image above shows three profile lines, cormeding to the three DTM layers in the
project. The user has the option to uncheck thxenleat to the listed bathy layers in order to
turn an individual profile line off from the displa

The window comes with a display of the cursor posiand depth, and the option to view
continuous lines or discreet points only. The eudisplay can be customized to show the
location in any coordinate system supported bygeats/e Map by clicking on the button to
the right of the position information and selectthg desired projection and datum. This
button functions the same as the Custom Cursoomsti

Another feature of the Bathy Profile tool is thewnection between the cursor position in the
profile view and the cursor position in the mapaieShown in the following image is this
relationship between profile and map cursor pasitizvhich is useful for identifying the
locations in the map view of features seen in tiodilp:
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5.10.2 Bathy A-B

The difference between two layers can be calculatddthe 'A-B’ tool and output as a
separate DTM. This tool can be used to deternhiealifferences between DTM layers by
selecting the entire layer or just a user-definedipn of the layer.

To calculate the differences between entire DTMitayusing 'A-B', right-click on the DTM
you wish to subtract from and select 'A-B' from thenu options as shown below:

Selecting this menu option will open the A-B winddigcussed below.
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To determine the difference between layers in ads@ned area, the user needs to first

switch to 'A-B' mode by either selecting the "At@lbar button in Perspective Map or
the 'A-B' option in the 'Modality' menu.

Once in 'A-B' mode, select a starting point onrttap by left clicking on the spot and holding
the button down while the area to be used for tH& @alculation is defined. A box will be
drawn in the screen defining the area and when,defease the mouse button to open the A-
B window.

The A-B window shown below will launch regardlessubhether you are differencing over a
small area or the entire DTM layer.

The window on the left lists available DTM layersthe project to use for the calculation.
Note that the layer selected will be subtractedhftbe layer right-clicked on in the file tree
or from the top layer if selecting an area on ttagm

Options available in the A-B window include:

Min Delta: This sets the minimum value for the layer differe to include in the output
DTM. This is useful for removing background noisam the difference layer.

Max Delta: This sets the maximum value for the layer diffeeto include in the output
DTM. This is useful for targeting objects of afarlar size from the difference layer.

Absolute/Positive/NegativeGives the user the option to include the 'Abs®lvalues of all
differences in the output DTM layer, or just thesRive' values or just the 'Negative'
difference values.

A-B Depth Delta: Allows the user to adjust for known depth diffeze. Useful for
comparing shapes of features when there is stafithcshift between the data layers due to
tides or sound velocity errors.

Selecting 'OK'" will launch the Save File dialogctoose a name for the DTM difference
layer and for selecting the file directory.
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The difference DTM created from this process wilicanatically load into the project and
can be found in the Imagery/Bathymetry file tregela

Shown below is an example of the area selected-Brcalculation. The top image shows
they are selected and the selection bounding bioxlight blue. The lower image shows the
difference between the top layer which is visibie ¢he layer beneath collected on a
previous day:

Shown in the image above in red are the only difiees identified between 0.3 and 3.0
meters in the area selected as defined by the ddmbe line in the upper image. Please note
that this requires good co-registration betweeprsyand very good motion compensation to
limit noise artifacts from appearing in the difface calculation.
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5.10.3 Bathy Change Detection

The difference between two layers can be calculatddthe 'Change Detection' tool and
output as a separate DTM. This tool can be useetermine the differences between entire
DTM layers and uses the same as dialog as the@oB This algorithm differs slightly from
the A-B algorithm in that it also includes a stitisl neighborhood approach to account for
mis-registration between layers.

To calculate the differences between entire DTMtaysing 'Change Detection’, right-click
on the DTM you wish to subtract from and selecei@e Detection' from the menu options
as shown below:

Selecting the 'Change Detection' menu option vp#othe same A-B window discussed in
the previous section.

The difference DTM created from this process willanatically load into the project and
can be found in the Imagery/Bathymetry file tregela

5.10.4 Bathy Blink Comparator

To quickly compare two overlapping DTM layers, tBénk Comparator' tool can be used.
The 'Blink Comparator' allows the user to quicklynt on/off a layer or can be set to cycle a
layer on/off to help identify differences in theyéas.

To use the 'Blink Comparator' tool, right-click tre DTM you wish to "Blink" (cycle on and
off) and select 'Blink Comparator' from the mentiaps as shown below:

Selecting the 'Blink Comparator' menu option, tiéiving window will open:
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The options available in the 'Blink Comparatoriimie:

Layer On: This will turn the selected layer on in the fitee so the layer is displayed in the
map view.

Layer Off: This will turn the selected layer off in the filee so the layer is not displayed in
the map view.

Cycle: This will turn cycle the layer on and off in theap view at the user set frequency
using the slider bar to the right of the Cycle opti

An example of the use of this tool is presentedwel The top image is with the selected
layer off so the user can see the layer undernélik.next image shows the selected layer
cycled on showing an object on the bottom surfaeéwas not present in the previously
collected data.
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5.10.5 Bathy Statistics

The statistics that can be calculated from a DTidanclude the following:

Allocated Coverage: This is the number of squanginal miles which the tiles used to
store the data in the DTM layer represent.

Actual Coverage: This is the number of square meikthe actual ensonified area.

Total Lines: This is the number of lines includedl used in the creation of the DTM
layer.

Along-Track Distance: This is the combined aloragk distance of all lines included
and used in the creation of the DTM layer.

Depth Range: This is the range of depth valuéisarselected DTM layer.

To use the 'Statistics' tool, right-click on theMVou wish to extract the statistics from and
select 'Statistics' from the menu options as shiostow:

Selecting the 'Statistics' menu option will caltelthe statistics discussed above and display
them as shown in the following window:
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6: MosaicOne

6.1 MosaicOne Module

MosaicOne is an add-on to Perspective Map whidwallusers to create digital mosaics of
their raw sidescan data and includes tools for Wigwnd interpolating the processed data.
Options available in the MosaicOne module are prtesEbelow and details of their options
and settings are in the following sections.

Mosaic Options

Create Mosaic:MosaicOne provides a few methods for the creatisidescan mosaics.

Re-merge MosaicWill re-create the mosaic based on any chang#setprocessing
parameters made since the mosaic was created.

Add Lines: Allows the user to add other raw data files i& pioject to the mosaic.

Force RegenerationForces the rebuild of the mosaic file used aftaking changes to
individual lines.

Move Line: Allows the user to move a line in the mosaicdaect for misalignments due to
towfish position errors. When finished, this preg@utomatically rebuilds the mosaic file
using the new line location.

Remove (line): Allows the user to remove a line from a mosaithi project.

Waterfall Viewer Options and Tools

Waterfall Viewer: This tool allows the user to see the waterfathdeom an individual
sidescan data file. Details of the Waterfall Viewee discussed in Section 6.9.

Playback ContolsUsed to control the playback of the raw sidestata in the waterfall
viewer. Details of the Playback Control options discussed in Section 6.9.6.

Bottom Tracking: Necessary to properly remove the water columa ffatn the results.
Details of the Bottom Tracking options are discdsseSection 6.10.1.

Slant Range CorrectiongCorrects for altitude of the sonar using thedoattracking results.
Details of the Slant Range Correction options aseu$sed in Section 6.10.2.

Speed CorrectionsNecessary to adjust waterfall playback for v#oiss in survey speed.
Details of the Speed Correction options are dissigs Section 6.10.3.
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Waterfall TVG: Applies a user defined TVG functitmthe waterfall display. Details of the
TVG options are discussed in Section 6.10.6.

Visualization Options

Color Settings:Allows the user to change the color charactessif the sidescan layer.

Histogram: This is the graphical representation of the inmag&gnal level in dB versus the
occurrence of that dB within the image.

Interpretation Options

Blink Comparator: Visual comparison of two overlapping layers isdm@&asy with this tool.
The 'Blink Comparator' allows the user to quicklynt on/off a layer or can be set to cycle a
layer on/off to help identify differences in the/éms. The options available in the 'Blink
Comparator' are described in detail at Section.6.11

Statistics: This gives an overview of the data used to crireeémage including coverage
and line statistics. Details of the statisticd &ad the results displayed are presented in
Section 6.11.2.

Targeting (TargetOneAn extensive targeting module for extractingytis from waterfall
data and mosaics. Options available with Target@aeresented in Section 6.11.3

Classify (SeaClass)Extensive classification module for determiniraitbm types from
sidescan mosaic files and from GeoTiffs. Optiovalable with SeaClass are presented in
Section 8.3.
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6.2 Create Mosaic

6.2.1 Sidescan Processing Wizard

Sidescan data can be processed in Perspective $itggpthe MosaicOne Wizard. Presented
below are a few ways to launch the sidescan prowesszard.

During the raw data import process, the navigadiata loads into the project first. If the raw
data files contain sidescan data then the Mosaid@iaard will automatically launch and the
sidescan data can be processed as part of thetiprpoess.

However there are a few cases where the mosaicdvireuld be canceled during the import
process and re-launched after the navigation dgieoperly processed. Reasons for skipping
the mosaic process upon import include:

The navigation data needs repeat processing.

The bottom tracking is not saved in the raw XTFagdab the mosaic will not be slant-
range corrected.

There are two methods to launch the MosaicOne Wigsnually from within Perspective
Map; from the File Tree or using the toolbar button

To launch the wizard from the File Tree, right-klmn the Imagery/Sidescan node and
selecting 'Create’ as shown below:

The processing wizard can also be launched bytsgieibie ‘Create Mosaic' toolbar
button:

e

Whether the processing wizard is automatically tdneal or manually as described above, the
same options are available. Processing step®iMtsaicOne Wizard are presented in the
following section.
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6.2.2 MosaicOne Wizard Overview

There are several steps the MosaicOne Wizard gthgesser through. Brief descriptions of
each step are presented below and details ofgbttings and options are in the following
sections.

Choose/Create Mosaic Layer - Options to createxamesaic file or append to an
existing file.

Choose Mosaic Settings - Includes resolution, hireging options, and transducer
offsets.

Select/Order Input Lines - Choose which data fiteprocess for the mosaic.

Choose Line Settings - Includes channel optiongattswlipping, and navigation
processing.

6.2.3 Choose/Create Mosaic Layer

The first step of the MosaicOne wizard is to createew mosaic layer or select an existing
mosaic layer to append to as shown in the imagabel

If a mosaic layer already existed in the projeouill appear in the upper window under
'Existing Layers'. The user can either selecettisting layer if present, or choose to create a
new mosaic layer by selecting the 'Create’ button.

Before moving to the next step of the MosaicOne@ssing wizard, either an existing layer
must be selected or a new layer created for theegsging results. If selecting 'Create’ to
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generate a new mosaic layer, the following windal appear to name the layer and to
select the output directory:

Note that the ".tmap_moz' file extension will autditally be appended to the entered file
name.

When finished, select 'Save'. This will createrieer mosaic layer in the selected directory
and will automatically advance to the next proaegsitep.

6.2.4 Choose Mosaic Settings

This page of the processing wizard as shown beleasghe user the option to set output
resolution, choose overlapping line options, caistmosaic to map view, enable single
channel auto-flip, and set transducer offsets.o Ais the page is the option to save the
mosaic settings selected or to load from an exjstaved settings file.
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General Settings:

Resolution: Enter the resolution of the mosaic in metersppezl. Use any of the predefined
values or enter a custom value.

Combine Overlapping Lines Usingfhere are four options as shown in the imagevirelo

Maximum - Will cause stronger returns to "shinestilgh" an overlapping line. (default).
Minimum - Will cause weaker returns to be presenwben lines overlap.
Over - Lines will be displayed based only on théeorin which they were mosaiced.

- No Step - No merging will take place, existing iraagwill be preserved, new lines will
not overwrite.

Constrain to map viewOnly generates the mosaic in the visible map wiemdow.

Automatic Gain Control:Applies an automatic gain to each line to accéoansignal
attenuation in analog data.

Single Channel Auto Flip:

Where a mosaic has sufficient raw data overlapy ive possible to mosaic only one
channel on lines running in opposite directionsrspective detects the line direction and
selects the correct channel. The resulting mos#li®iave shadows only on one side of all
objects, which can give superior results by remgvire "double shadow" problem.

The user needs to select the 'On’ box to enaldeftion, and can select the starting line and
also the starting channel.

Transducer Offsets (hull mounted):

When the sidescan sonar is hull mounted, insteadiofy layback, transducer offsets need to
be entered to account for the difference in pasiietween the GPS receivers and the sonar
transducer.

The user needs to select the 'On' box to enaldeftion, and can select the across track and
along track offsets.

Load/Save Options:

There are two additional buttons available on thgepof the MosaicOne Wizard, 'Load’ and
'Save'.
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Load: This will load an existing saved mosaic settifigs Clicking this button opens a file
browser to locate and select a previously saveohgsffile.

Save: This will save the entered settings on this paigge MosaicOne wizard to an XML
file for quick loading for processing subsequensaios.

Hit 'Next' to continue to the next page of the gssing wizard.

6.2.5 Select/Order Input Lines

This page gives the user the option to select wimes to include in the mosaic processing
and also what order to use for overlapping. Ales loaded in the project that contain
sidescan data will be included in this list as shd&low:

Options include selecting individual lines by cliog on the check box to the right of the line
name, or the user may either 'Select All' or 'Dexgtedll'. If a line is deselected, it will not be
included in the mosaic that is being created. @#me 'Add Lines' tool, it is possible to
append the mosaic with the lines not includedlatex time.

In addition to selecting which lines will be inclediin the mosaic, the user can also select
what order they are loaded in for processing Iveriaps.
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When finished selecting and ordering the sidesices ffor processing, click the 'Next' button
to advance to the next processing step.

6.2.6 Choose Line Settings

This page of the processing wizard as shown beleasghe user the option to set channel
down-sampling and overlap options, process navigagnable interpolation to fill between
pings, set the heading source, and to clip theriand outer swath by percent. Also on the
page is the option to apply these settings juatgpecified line or to all lines.

Channel

Both the 'Downsampling' and 'Combine Overlap' aticefer to the method by which
overlapping data from within one line is handled.

Downsampling: Refers to the across track elemsnple to sample within a ping).
Combine Overlapping: Refers to the merging of damphen a line overlaps itself.
Each has the following options:

Average - The average pixel value is calculatedueswsd.
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Maximum - The pixel with the highest value (maximumused.
Minimum - The pixel with the lowest value (minimums)used.

RMS - Root Mean Square is a statistical measutbeomagnitude of pixel values. It is
the square root of the mean of the squares ofidet yalues.

Skip - Does not apply this step, overlap is handigéhput line order.

Navigation

This box is checked by default. The standardrsgtiiill apply a boxcar filter using twelve
navigation updates to create a running mean pasitio

Fill Between Pings
None - Do not fill.

- Interpretation - Calculates a smooth transitiomfithie pixels in one swath to the next.
(default).

Source of Heading

This will tell Perspective what to use as the sedor the heading when creating the mosaic.
Sensor — Use the heading sensor which is integnatedhe towfish as the source.
Ship - Use the heading that is recorded for thp akithe source.

Line Median - The mean line heading, useful whendirvey lines are straight.

Port Channel / Starboard Channel

Select which channels of data to use in the moskypically in a dual frequency system Ch
3 and Ch 4 will be a higher frequency with betesalution but shorter range than Ch 1 and
Ch 2.

Inner/Outer Boundary Clipping

Allows parts of the swath to be blanked out, foaraple the outer ends of a sidescan swath
may be noisy and contain no data, likewise the diregtly beneath the towfish is often not
used.

Apply To

The parameters set in 'Choose Mosaic SettingsGirabse Line Settings' will be applied to
either 'All' lines or only to a user specified line

Click 'Finish' to generate the mosaic:
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6.3 Re-Merge Mosaic

Selecting this option will apply any changes maulthe processing parameters since the
mosaic was created. This feature is only availalaght-clicking on the mosaic in the
sidescan layer node as shown below:

This process happens automatically and there auseroset options available.

6.4 Add Lines

During the Create Mosaic process, it is possiblextdude some lines from being included in
the mosaic. This is done in the 'Select/Order ilynes' page of the MosaicOne Wizard.

To add lines to an existing mosaic, right-clicktba mosaic in the Sidescan file tree layer
and select 'Add Lines' as shown below:

Selecting this will open the following window coirteng a list of all the files added to the
project but not included in the mosaic as shownwel
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Choose which lines to include by checking the mthe left of each line (they are all
checked by default), or by using the 'Select AllTeselect All' buttons. Click on 'Finish’
when ready to add the chosen lines to the mosaic.

This will bring up the last page of the MosaicOn&&yd as shown below for adjusting the
line settings.

Select 'Finish' when done.

6.5 Force Regeneration

This option is only available at the sidescan diatfile tree level as shown below:

Selecting this option will apply any changes mawthe line settings since the mosaic was
created. This process happens automatically aavd tire no user set options available.
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6.6 Move Line

To accommodate for layback errors in data from thaidescan sonars, Perspective has a
tool which allows the user to move a sidescanttinalign features to known locations or to
features on adjacent lines.

This tool is launched by right-clicking on an inidival data file within a sidescan mosaic as
shown below:

Selecting the Move Line option will open a sepawitedow which shows the mosaiced lines
with the selected line not fixed and availablerfarving around the screen. The image below
is an example of the Move Line Tool window showfogr lines of data:

The selected sidescan line can easily be movechdrhe screen by simply clicking
anywhere in the window and moving the cursor aronhide holding the click button down.
The following image shows the results of a line mov
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This image shows the line relocated to the north®a245.24 meters. The display also
shows the horizontal (X) displacement and the e@r{jY) displacement. The line Opacity
can also be adjusted to see through the seleckedii order to better align the line to
features in the adjacent sidescan lines.

Toolbar buttons are available to zoom-in and zoarned the window view.

Select 'OK" when finished with moving the line. i ill force the regeneration of the
mosaic incorporating the new line position into thesaic.

6.7 Remove Line

This option is only available at the sidescan tia&file tree level as shown below and
allows the user to remove a line from inclusiomha sidescan mosaic layer.

Selecting this option will only remove the linerindhe mosaic and not remove the line from
the project. The following dialog box will appesdter selecting this option asking if the user
is sure about doing this.
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Selecting Yes' will re-merge the mosaic without $k&cted line included.

6.8 Visualization Options

6.8.1 Color Settings

The imagery color settings can be changed for iddal mosaics by right-clicking on an
individual mosaic layer and selecting 'Color Segiras shown below:

This will open the following window:

Options available in the Color Settings window are:

139 |Page February 2011



Transparent Color: Checking this box will make itn@gery transparent

Opacity: Allows the user to change the opacityhefimage, from 0 to 1.0, with 1.0
being full opaqueness

Gamma: The gamma of an image is a measure djritsast and brightness. By
correcting the gamma, you can adjust these twoeié&srin unison.

Brightness: Allows the user to change the brigbsnaf the image. A positive number
will correspond to a brighter image, and a negatiber will correspond to a darker
image.

Contrast: Allows the user to change the contridi@image. The contrast of an image
is the difference in brightness between due adjquesls.

Invert: Checking the box next to invert, will imtéhe color scheme that is applied.

The button next to the color bar opens the Gradwariager shown below.

In this dialog the user can change the Lutz tapjdied and the algorithm used in the
application of the color spectrum. The user map &ivert the application of the color tables
by checking the box next to Invert within this digl

6.8.2 Mosaic Histogram

The histogram window is a graphical representatiaiine imagery signal level in dB versus
the occurrence of that dB within the image.

To open the histogram window, right-click on thesaia layer in the sidescan file tree node
and select the 'Histogram' option as shown below:

140|Page February 2011



This window shows two overlapping histograms, anthe original histogram and the other
represents the modified histogram based on thestm@nts the user makes here. Options in
the histogram window include:

Window Options: The two square boxes along the bottom of the @ndct as nodes for
manually adjusting the portion of the spectrumealisplayed. The lower and upper dB
bounds can be set by left-clicking on the node@madging it while the mouse button is
depressed. When the mouse button is releasedlrencap of the mosaic layer in the map
view will automatically update.

Color Legend: The gray histogram is the spread of the actual. d@he green is the 'contrast-
stretched' histogram of the data as defined byisiee selected min/max range of the data.
The green histogram will be the actual data withinuser-defined limits spread out over the
entire graph range (dB).

Auto-Contrast: During the construction of the mosaic, the pragrsses the default settings
to improve the initial appearance of the imagegpain defaults are Bias 0% and Threshold
1%. The threshold setting determines where thewapd lower limits of the histogram are
located, based on the threshold curve. A higheedhold setting will move the upper and
lower limits closer together. The Bias settingiagaoves the upper and lower limits closer
together but allows the user to ignore the histogecarve. The defaults of 0% and 1%
therefore should include almost all values in thage with very little clipping. Selecting
Compute will apply the changes made to the BiasTdmdshold to the Histogram.

Reset: Allows the user to return the histogram to thigioal spread that was set during
creation of the image.
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6.9 Waterfall Viewer

6.9.1 Waterfall Module

The waterfall module is part of MosaicOne and aflawgers to view the raw sidescan data in
a waterfall viewer, collect targets from the raviagand apply bottom tracking and slant
range corrections. Options available in the watkviewer are presented below.

Launch Waterfall Viewer
There are three ways to launch the waterfall vieinmm Perspective.

Right-click on the line in the navigation file trae shown below:

Right-click on the line in the imagery file tree st®own below:

Double-click on the sidescan navigation line in & View as shown below:
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Waterfall Options

The waterfall layout is described in Section 6.9.2.

Menu and Toolbar options are presented in Sec6dh8 and 6.9.4.
Information displays are discussed in Section 6.9.5

File playback options are presented in Sectior66.9.

The link between the map view and the waterfalvwéeis discussed in Section 6.9.7.

Waterfall Tools

Bottom tracking is described in Section 6.10.1.
Slant range corrections are discussed in SectidhA.
Speed corrections are discussed in Section 6.10.3.
Histogram options are presented in Section 6.10.4.
LUT options are presented in Section 6.10.5.

TVG options are presented in Section 6.10.6.

Target collection from the waterfall window is dissed in Section 6.10.7.
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6.9.2 Waterfall Layout

Waterfall Window Layout

Image View
Displays the raw sidescan data as a waterfall.

Status Windows

Information regarding navigation, ship and sensta@nd cursor position are
displayed here.

Playback Controls

Includes a slider bar for monitoring and contraliposition in the data file,
standard controls for playing back and pausingsside data in the waterfall
view, and end of file options.
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6.9.3 Waterfall Menu Options

File Menu

At End of File:

Options for how to proceed with the file playbacice the end of the file is reached. The
image below shows the available settings:

Go Back to Start - Restarts the playback from tgidming

Go to Next File in Time - Starts playback of thetfile in time that is in the project
Stop - Stops playback and pauses at the end difehe

Go To:

Options for how to proceed with the file playbacice the end of the file is reached. The
image below shows the available settings:

Start - Moves waterfall view to start of file.
End - Moves waterfall view to end of file.

Ping - Moves waterfall view to a ping number entieas shown below.
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Time - Moves waterfall view to a selected time lasven below, the window indicates time
range to select within.

Next File in Time - Starts playback of the nex¢ fih time that is in the project.
Previous File in Time - Starts the playback of phevious file in time with the project.
Scroll Forward: Starts the waterfall scrolling forward.

Scroll Back: Starts the waterfall scrolling backward.

Bottom Tracking: Opens 'Bottom Tracking' tool.

Contact Menu

Clear All Bookmarks:Removes all the target bookmarks from the XTé& fil
Settings: Opens the contact (target) settings window

Bookmarks and contact settings are discussed @il dethe TargetOne Section at 7.1.
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6.9.4 Waterfall Toolbars

Main Toolbar

E Single sidescan waterfall window
= Double sidescan waterfall windows
== Separate parameter window

Previous- moves backwards in waterfall window one screentahe

Forward- moves forwards in waterfall window one screen tina

Refresh Window

Turn On/Off Slant Range

Turn On/Off Speed Correction

Open LUT Settings

Histogram Settin¢

Launch Bottom Tracking Tool

TVG Settings

Contact Toolbar

Launch TargetOne module

Clear Bookmarks

Open Contact Settings

6.9.5 Waterfall Information Displays

The sidescan waterfall viewer has four informatiisplays below the waterfall data display
window. The 'Navigation', 'Ship', and 'Sensor Daf@rmation is read from the XTF and
updates as the file is played back. The infornmatiomes from the center of the display (top

to bottom) where the blue dashed line crossescite®s as shown here:
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The 'Cursor' information shows the cursor positidrerever the mouse button is clicked on
the screen.

Navigation: This shows the navigation position recordechmraw data file. The position is
given in Latitude and Longitude, with the elongaltediton to the right for changing the
format from DD MM SS, DD MM.MM, DD.DDDD.

Ship: Shows the ships speed in knots and the Gyro aespeading.

Sensor Data Shows information related to the sensor inclgdhre following:
Sonar Range (in meters)
Pitch
Roll
Heading
Speed
Depth
Altitude

Cursor: The 'Cursor' display remains blank during filaypack until the waterfall window
is clicked with the mouse button. The followingarmation regarding the position selected
will populate the 'Cursor' information display:

Time
Date
Channel
Slant Range
Latitude
Longitude
Ping
Heading
Depth
Altitude
Layback

6.9.6 File Playback Options

Viewing data in the sidescan waterfall viewer carcbntrolled by standard DVD player
controls with the following control bar:

148 |Page February 2011



The four buttons on the left go backwards throdghdata file, the four on the right go
forward through the data file and the button inrfiddle pauses file playback. Button
details are described below:

Jump to beginning of data f

Slow motion backwards playback

Fast forward in reverse

Reverse file playbat

Pause playbar

Play file forwards

Fast forward fie playbac

Slow motion file playbac

Jump to end of data f

Another option for moving through the data filethe waterfall viewer is the slider bar above
the playback controls as shown below:

The number to the right of the slider bar indicatést ping number the file is at. Dragging
the slider allow the user to quickly move through tata file to a particular ping number.

How the viewer handles the end of the file beirayptl can be set in the 'End of File Options'
corner of the waterfall window. Options available shown in the following image and
discussed below:
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Loop Back: This option loops the file and restarts playb&okn the beginning of the data
file.

Play Next File In Time: Selecting this will automatically switch to thext file in the time
that is loaded into the project.

Stop: This option will stop playback at the end of fie.

6.9.7 Waterfall Map — Link

As the data is played back in the waterfall windtwve, position in the data file is displayed in
the map view. This is useful for correlating feagiseen in the waterfall view to the map
display.

The following image shows a scour feature in tidestan waterfall data:

To see where this feature exists in the projemtuad green circle appears in the map view at
the position along the data line currently beirgwed in the waterfall viewer as shown
below:
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Conversely, it is also useful to correlate featw®sn in the map view with the waterfall view
of the raw data. Double-clicking on a sidescangstion line in the map view will open the
waterfall viewer and bring up the data for thatben. In the example above, the "pipper"
shows cursor position along the data line currelmiyng viewed in the waterfall viewer.
However if the user wishes to see the featureeratljacent line, the pipper can be dragged
to the other navigation line in the map view ane wWaterfall viewer will refresh with the
data from the line the pipper was placed on as shmelow. The firstimage shows the
pipper in its "dragged to" location and the secwnage shows the waterfall data for the
adjacent line from the new pipper location:

6.10 Waterfall Tools

6.10.1 Bottom Tracking

Before a sidescan mosaic can be made, the sortadalmust be known to properly remove
the water column data from the results. Mosaic@mes with a bottom tracking tool that
allows a user to automatically generate the botrack and save it for use during data
processing.

The following image shows a sidescan waterfall wimdvith data that is not yet bottom
tracked.

The bottom track will show up in two ways. Firsete will be a red line following the water
bottom in the waterfall image which is not seenvahoAlso, there will be altitude data
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displayed in the 'Sensor Data' information. Shoeiow is a 0.0 value for 'Altitude’,
indicating there is no bottom tracking informatiarthe file.

To start the bottom tracking tool, select the taolbutton

or the menu option as shown below:

This launches the '‘Bottom Track Tool' window asvemdelow:

The data is viewed horizontally at the top of thedew with bottom tracking and viewing
options below.

Shown in the image above are two tabs for adjust@iings. The main tab is the 'Standard’
tab. A brief discussion of the options availali¢hie 'Standard' tab is presented here.
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Method: Before making adjustments to the bottom trackintjoms, a method must be
selected from the drop down list. Available op@re shown here:

Amplitude - Uses the sharp change in the signallitude to detect the water
bottom and determine the sonar altitude.

Gradient - Uses the sharp change in the signalegratb detect the water bottom
and determine the sonar altitude.

Manual — The user manually selects the water bo#ither by pressing the
left mouse button and dragging while holding altimg desired line, or by
holding the 'Alt' key and single clicking along tthesired track.

Channel: Users can select which of the available channelsédfor bottom tracking.

Auto Update XTF: Selecting this will store the bottom tracking infaation directly in the
raw data file instead of in the cache file.

Filter Bottom Track: Removes noise in calculated bottom track and simsaesults.

Level: Only available for 'Amplitude' bottom tracking. tS¢he percent change in amplitude
to target as the bottom reflection.

Holdoff: Sets the starting point for the 'Amplitude’ anda@ent' method and allows the user
to remove strong returns from near the sonar arsgnio the water column.

Delta: Used to constrain the filter gate (make sure thisot set to 0!).
Delta Sensitivity: Sets the sensitivity of the filter gate for finelj@stments.
ms/m: Toggles between time and distance units.

To see the results of the settings chosen, séle¢cCompute' button.

The other available tab is the 'Color' tab for ating the view. Note that this does not affect
the data or the mosaic and is only used to viswllyance the sidescan data in the bottom
tracking tool window for better manual picking. bief discussion of the options available in
the 'Color' tab is presented here.
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Gamma: Gamma is a way of logarithmically compensating tiw intensity pixels
that may be present in some images. Sliding thédodoe right increases the
gamma index for the image (maximum gamma = +1@)ing it to the left
decreases it (minimum gamma = +0.10). The valuB0-epresents
midpoint of the scale (ho gamma).

Brightness: Sliding the bar to the right brightens the imadielirgg it to the left darkens
it. When the bar is at the midpoint (+0%), the im&as neutral brightness
(no change in brightness). Range is -100% (dimnmest100% (brightest).

Contrast:  Sliding the bar to the right increases the imagetsirast; sliding it to the
left decreases it. When the bar is at the midpeid®o), the image has
neutral contrast (no change in contrast). RangE08% (least contrast) to
+100% (most contrast).

Viewing options in the lower right portion of thendow allow the user to toggle on/off the
bottom tracking results; compress the sidescandifé in the window or playback controls
to move through the data file if not compressegti@s include:

Show Bottom Track: Toggles on and off the display of the bottom trkick in the data
view.

Compress: If selected, this will compress the entire sidestata file to fit horizontally
across the 'Bottom Tracking Tool' window. If tissnot selected, the window controls below
the 'Compress' check box become available for stggprough the data file as shown
below:

Slider Bar - Sets the amount of overlap betweepsste
Playback Controls - Allows the user to move to the

beginning of the file, step forward, step
backwards, or go to the end of the data file.

There are three final options in this window:
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Clear: Removes bottom tracking results.

Apply: Applies the bottom tracking results to the data &éihd writes the results to the
cache file and if selected into the raw XTF filevaadl. Selecting this option
will close the 'Bottom Tracking Tool' window aftére results have been

applied.

Cancel: Discards the results generated and closes thetBditacking Tool' window.

6.10.2 Slant Range Corrections

Slant range corrections are designed to removdigihertions caused by the oblique focus of
the sidescan transducer/receiver array. In oaapply slant range corrections, the bottom
must first be tracked to remove the water column.

The following image shows a sidescan waterfall windvith data that is not yet slant range
corrected.

Shown in the image is the necessary red line itidigahe line has been bottom tracked.
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To apply the slant range corrections, select thiébsr button

This will correct the waterfall image by removirdgetwater column as shown below:

6.10.3 Speed Corrections

Speed corrections are designed to remove the tilisterduring file payback caused by
fluctuations in survey speed during data acquisitido apply speed corrections to your data,

select the toolbar button

Applying speed corrections for data with large fuations in survey speed will greatly
reduce along track smearing of data caused bynecobeam spacing in the waterfall
window.

6.10.4 Waterfall Histogram

The histogram window is a graphical representatioiie imagery signal level in dB versus
the occurrence of that dB within the image.
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To open the histogram window for the waterfall veewselect the toolbar buttc -«

This window shows two overlapping histograms, anthe original histogram and the other
represents the modified histogram based on thesad@nts the user makes here. Options in
the histogram window include:

Window Options: The two square boxes along the bottom of the windotxas nodes for
manually adjusting the portion of the spectrumealisplayed. The lower and upper dB
bounds can be set by left-clicking on the nodedmadging it while the mouse button is
depressed. When the mouse button is releasedalibrencap of the mosaic layer in the
map view will automatically update.

Color Legend: The gray histogram is the spread of the actual dakee green is the
‘contrast-stretched' histogram of the data as eéfby the user selected min/max range of
the data. The green histogram will be the actatd @vithin the user-defined limits spread
out over the entire graph range (dB).

Auto-Contrast: During the construction of the mosaic the progteses the default settings
to improve the initial appearance of the imagegmm defaults are Bias 0% and
Threshold 1%. The threshold setting determinesevtiee upper and lower limits of the
histogram are located, based on the threshold cukMgigher Threshold setting will
move the upper and lower limits closer togethehne Bias setting moves the upper and
lower limits closer, but allows the user to igntite histogram curve. The defaults of 0%
and 1% therefore should include almost all valuethe image with very little clipping.
Selecting Compute will apply the changes made &s Bind Threshold to the Histogram.
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Reset: Allows the user to return the histogram to thigioal spread that was set during
creation of the image.

6.10.5 Waterfall LUT

The imagery color settings can be changed for dwerall viewer by selecting the LUT
toolbar button

This will open the following window:

Options available in the Color Settings window
are:

Gamma: The gamma of an image is a
measure of its contrast and brightness. By
correcting the gamma, you can adjust these
two elements in unison.

Brightness: The user to change the
brightness of the image. A positive
number will correspond to a brighter
image, and a negative number will
correspond to a darker image.

Contrast: Allows the user to change the
contrast of the image. The contrast of an
image is the difference in brightness
between due adjacent pixels.

Invert: Checking the box next to invert, will imz¢he color scheme that is applied.

The buttonnext to the color bar opens the Gradient Managews below:

In this dialog the user can change the Lutz tapjdied and the algorithm used in the
application of the color spectrum. The user map aivert the application of the color tables
by checkingthe box next to Invert within this dialog.
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6.10.6 Waterfall TVG

A time-varying gain (TVG) function can be appliedthe waterfall data by selecting the
‘TVG' toolbar button

This will open the following window:

The window shown above is set to apply TVG to @flannels'. If the user wants to set the
TVG separately per channel, select the 'Set twidigial Channels' option and the window
will change to look like the following, with a sep#e TVG tab per channel:
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The default TVG curve is set to be flat, as showthe image above. To change the TVG
curve there are two options.

Left mouse click anywhere in the TVG window andoal@ will be added at that spot.

Left mouse click on an existing node and drag & teew location by holding the
mouse button down.

The sidescan data in the waterfall viewer will addically update as the TVG curve is
changed to get instantaneous feedback of how thiegeld curve affects the data display.

TVG options available in the 'TVG Settings' windave:

Start At: Sets where the TVG function starts.
Transmit - Starts at the beginning of the transimiss
First Return - Starts at the defined bottom track.

+ / - Buttons: These are to the left of the TVG curve window adjlsts the maximum
gain for the TVG curve.

After the TVG curve is defined, the user has thioopto save the curve using the 'Save TVG
Settings' button. This will launch a browser windimr choosing a name and file location
for the TVG curve as shown:
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This TVG settings file can be loaded for use orsegoient data files by selecting the 'Load
TVG Settings' button.

An example of the effect TVG can have is shown Weldhe first image shows the original
waterfall view. The second image shows a captfiteeoTVG settings. The third picture
shows the waterfall view after the settings werngliag.
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6.10.7 Waterfall Targets

Targets can be acquired from the waterfall viewesdlecting the 'Contacts' toolbar button

The targeting module is described in detail inTaegetOne section of the help document in
Section 7.1.
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6.11 Interpretation Options

6.11.1 Sidescan Blink Comparator

To quickly compare two overlapping sidescan mokgjers, the 'Blink Comparator' tool can
be used. The 'Blink Comparator' allows the useyuickly turn on/off a layer or can be set to
cycle a layer on/off to help identify differencesthe layers.

To use the 'Blink Comparator' tool, right-click e mosaic you wish to "Blink" (cycle on
and off) and select 'Blink Comparator' from the meptions as shown below:

Selecting the 'Blink Comparator' menu option, thiéofving window will open:

The options available in the 'Blink Comparatoriuae:

Layer On This will turn the selected layer on in the fitee so the layer is displayed in the
map view.

Layer Off This will turn the selected layer off in theefifree so the layer is not displayed in
the map view.

Cycle This will turn the cycle the layer on and offtire map view at the user set frequency
using the slider bar to the right the Cycle option.

An example of the use of this tool is presentetherfollowing page. The top image is with
the selected layer off so the user can see the lagerneath. The next image shows the
selected layer cycled on showing an object on dt®in surface that was not present in the
previously collected data.
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6.11.2 Sidescan Statistics

The statistics that can be calculated from a satestosaic layer include the following:

164 |Page February 2011



Allocated Coverage This is the number of square nautical miles Wi tiles used
to store the data in the DTM layer represent.

Actual Coverage This is the number of square meters of the &etusonified area.

Total Lines This is the number of lines included and usethéncreation of the DTM
layer.

Along-Track Distance This is the combined along-track distance ofiaéls included
and used in the creation of the DTM layer.

To use the 'Statistics' tool, right-click on thesai layer you wish to extract the statistics
from and select 'Statistics' from the menu optasshown below:

Selecting the 'Statistics' menu option, will castalthe statistics discussed above and display
them as shown in the following window:

6.11.3 Sidescan Mosaic Targets

Targets can be acquired from the sidescan mosé#ieimap view by selecting the 'Contacts'
toolbar button =

The targeting module is described in detail in Bect.1.

165|Page February 2011



6.11.4 Sidescan Classification

Bottom types can be classified in MosaicOne udiaghiuilt-in classification module called
SeaClass. The classification process is desciibdetail in the SeaClass section of the help
document in Section 8.1.

7. TargetOne

7.1 TargetOne Module

TargetOne is an add-on to Perspective Map whidwallusers to select targets from sidescan
waterfall data or from mosaics in the map view.ti@ys available in the TargetOne module
are presented below.

Settings

Settings for TargetOne are found in the 'Contabt'af the main application settings for

Perspective. Application settings can be accesgedgh the toolbar buttc¥'¥ or by
selecting 'Settings Info' from the View menu asvamdelow:

Note that the file paths for the temporary and dasantacts in the TargetOne settings must
be different, and they need to be set before tacgt be selected. The 'Contact’ setting
options available are described in detail in SecH®b.

Target Selection

Targets can be acquired in Perspective Map fromwaterfall data and from the mosaic
layers in the map view.
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Waterfall Targets:From the waterfall window in Perspective, targets be selected for
classification and saving in TargetOne. Detailow to collect targets from the waterfall
view are described in Section 7.2.1.

Map TargetsFrom the Perspective map view, targets can betselérom features identified
in the mosaics for classification and saving ingea®ne. Details on how to collect targets
from the map view are described in Section 7.2.2.

7.2 Target Selection

7.2.1 Waterfall Targets

To select a target from the sidescan waterfall yigyen a sidescan line in the waterfall
viewer. Before selecting a target, make sure thetd@@t settings are set either in the main
Perspective window settings or from the settingsinathe waterfall window.

Targets can be selected from the waterfall winddweathe window is scrolling or while it is
paused. To enter the target selection mode, gbledContact Generation' toolbar button:

This will launch TargetOne and will set the curtmtarget mode for acquiring targets from
the waterfall window.

To acquire a target, double-click in the waten@hdow on the feature of interest. This will
capture an image of the selected target and tnatigfeimage into the TargetOne window.

7.2.2 Map View Targets

To select a target from a sidescan mosaic in thevigav, move the mosaic to the top of the
file tree layer by using the 'Move Up' or 'MoveTiop' options in the Imagery/Sidescan file
tree layer as described in Section 1.3.7.1.

Before selecting a target, make sure the Contdéinige are set in the main Perspective
window settings.

Targets can be selected from the top visible mdager in the map view. To enter the target

selection mode, select the 'Contact Generatioibaodutton:

This will launch TargetOne and will set the curtmtarget mode for acquiring targets from
the map view window.
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To acquire a target, double-click on the mosaithenfeature of interest. This will capture an
image of the selected target and transfer that énvatg the TargetOne window. If multiple
lines of data used to create the mosaic existarsétected target location, then one image
from each data line beneath the selected locatithtv@captured and sent to the TargetOne
window.

7.3 TargetOne Application

7.3.1 TargetOne Layout

Main Window Regions
Image View

Displays the captured image from the waterfall osaic. There are two parts to thi
view, the large image view in the center of thedew and the Overview Window in t
upper left corner of the window.
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Thumbnail View

thumbnails from farther down the list than what banviewed in this window.

Displays a thumbnail for each image saved in T&get with a scroll bar to access

Image Display Controls
This allows the user to adjust the image displaityress.

Status Windows

displayed here.

Information regarding the cursor position, towfggbsition and target measurements

are

Status Bar

level, etc.

Displays additional status information includingaige size in pixels, color scale, zoo

m

7.3.2 TargetOne Menu Options

File Menu

New Project: Create a new Perspective Project.

Open Project: Open an existing Project (*.proj_xml
Save Project: Save your current project (*.projl)xm
Save Project As: Save project with new name (}.pul).

Import: Primary import menu for recognized typ8is option can also be accessed
through the standard window drag and drop.

Export: Export Geo TIFF and KML files.
Page Setup: Page setup for printing.

Print: Print the current project.
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Quit: Quit Perspective.

File Menu

Open... Open an existing contact file (*.con, *.tgtif, *.pcm).

Find _Open.s &ontact Search Criteria window to search for cas
in project.

Close Close the active contact file.

Close All Closes all open contact files.

Save Save the active contact file, asks whatypes to save to.

Save Image As...

Save the active contact to speaifnage type.

Save All

Save all contact files open in TargetOne.

Save All Images As.

Save all contact files open in TargetOne to spetiiimage
type.

Delete From Disk

Delete active contacts from theel lthsk.

Delete All From Disk

Delete all contacts in project folder from the hdisk.

Print... Print the current contact.

Print Setup... Opens the printer setup dialog.

ASCII Report... Opens window for setting up andegating an ASCII report

Exit Quit TargetOne application.

Edit Menu

Copy Copy the selected item to clipboard.

Paste Paste the selected item from clipboard.

Tools Menu

ELT... Launches 'Electronic Light Table' options &mlvanced
image processing.

Annotate... Opens a dialog to enter comments torkien into the
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image tag (Tag 270).

Classify... Opens a window for classifying the aetiarget.

Geocorrect... Corrects active target image formop, instead of
heading up.

Configuration... Opens an application configurateitings window.

Ramp Support... Gives options for applying a raitep f

Cursor Symbol Options for the cursor icon symbol.

Cursor Color Options for changing the cursor color.

Pan Image Changes the cursor to enable the upantm the main
image window.

Activate Measure Must be selected to use image measurement tools.

Toolbar

View Menu

Fit Options for fitting the active contact to thmage view.

Overview Window Toggle on/off the image overviewndow.

Status Bar Toggle on/off the status bar.

Zoom Toolbar Toggle on/off the zoom toolbar.

Measurement Toolbar Toggle on/off the measurenuatibar.

Thumbnail Window Toggle on/off the thumbnail window

Tools Toolbar Toggle on/off the tools toolbar.

Display Control Window Toggle on/off the displayntool window.

Basic Cursor Status Windowoggle on/off the basic cursor status window.

Advanced Cursor Status |Toggle on/off the advanced cursor status window.
Window

Meter Bar Toggle on/off the image scale bar.

Polygon Points Toggle on/off the polygon points wieailable.
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Window Menu

Cascade Overlaps all contact image windows.

Tile Tiles all open contact images in main imagspliily window.
Arrange Allows the user to arrange contact images.

Help Menu

About TargetOne Show the about dialog box.

Contents Show the help table of contents.

7.3.3 TargetOne Toolbars

Main Toolbar

Open an existing contact file (*.con, *.tgt, *.tifpcm)

Save active

contact file, asks what file typesawesto

Copy

Paste

Print

E Help

Zoom Toolbar
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Zoom to "Fit to Window"

Zoom in one level

Zoom out on level

Zoom to area

Zoom to "Fit to Width"

Zoom to "Fit to Height"

Linear Zoom

Cubic Zoom

Pan Image

Utility Toolbar

Measurement Tool

Electronic Light Table

Geometrical Correction Parameters

Annotate

Add comments to TAG270

Reverse Palette

Object Detection
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Measurement Toolbar

Measure Distance

Measure Object Echo-Shadow (tied)

Measure Object Echo

Measure Object Shadow

Measure Object Length

7.4 TargetOne Window

7.4.1 TargetOne Window Regions

TargetOne has five main regions for displaying ierggand information as described below.
Image View. This consists of two parts: the main view of taptured target and an
overview window showing where on the image the nvaw is zoomed into.

Thumbnail View: Shows thumbnail images of the contacts savékdeircurrent Perspective
project.

Image Display Controls Controls the display options of the capturedgma
Status Windows Primary display of image information.

Status Bar. In addition to the primary information displdiiere is a status bar of
information at the base of the image view window.
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8: SeaClass

8.1 SeaClass Module

SeaClass is an add-on to MosaicOne which allowss useclassify sediment types based on a
neural net training set created from bottom sarmftegmation and select points or other
ground truth methods.

Supported Formats
.TMAP_MOZ (Perspective Sidescan mosaic)
.DDS_VIF (Triton Map Visual Information File)

TIF (GeoTIFF)

The procedure works with the above file formats srithe same for any of these file types.

Classification Process

Create Training SetUsing known bottom types at discreet locatiahs,user can create the
training set. Details of the Create Training Secpss are described in Section 8.2.

Neural Net Training This process uses the training set createdeiptévious step to train
the neural net. Details of the Neural Net Traingmgcess are described in Section 8.4.

Classify The neural net is used to determine the botigre throughout the image or mosaic
layer. Details of the Classify process are deedrib Section 8.3.

Available Options

Edit Training Set Allows the user to edit a training set. Detaigshe Edit Training Set
process are described in Section 8.5.

Quick Classify: Allows users to get a preview of the classificatiesults without having to
create the classification grid. Details of the €quClassification process are described in
Section 8.6.

8.2 Create Training Set

The first step in the classification process isnter ground truth information in order to
generate a set of data points to be used in thelneet training process. This can originate
from multiple sources including bottom grab samptiger inspections and video surveys,
and must include a location and bottom type infdaroma
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To create the training set, click on the toolbatdu  or right-click on the Manual
Training node in the SeaClass File Tree and sHlgette' as shown below:

This will open the 'Create Training Set' window whdbelow:

Options available on this page include:

Training Set Name Allows the user to give the training set a umiguame.

Sampling Grid Size Sets the output resolution in meters. If 'Costis selected, the
value is entered in the 'Custom Grid Size' boxwelo

Click 'Next' to advance to the next page.

This page is for adding classes (bottom types)rastthe following options as shown below:
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Options available on this page include:

Add Class- Selecting this will open
a dialog for entering the name of the
class types to be used as shown here:

Selecting 'OK'" will open a 'Color’ window to
select the color to use for the entered bottom
type as shown here:

Selecting 'OK' will add the entered name to thaifiing Classes and Samples'
field as shown here:
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Recording Options The three buttons shown below are providedifing the
selected class to the mosaic or GeoTiff values.

The left button is for recording. Double-Clicktime Perspective Map View on

areas you want to use as samples for training thgall Net. Click on the middle
pause button when you are done.

Selecting the X button will remove the selectedg€lpoints from the 'Training
Classes and Samples' field.

When finished adding classes and recording samgple£dit & Classes window should look
similar to the following image:
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Sample points will appear in the map view in thivchosen as shown in the example
below:

The training set points will automatically appaathe SeaClass
file tree as shown:

The SeaClass file tree is discussed in SectioB.1.3.
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Click 'Next' to open a dialog to for naming thaniag set XML file as shown here:

or click 'Finish' to close the Edit & Classes windwithout saving the training set to a XML
file.

8.3 Bottom Classification

The last step in the classification process iss®the neural net to automatically classify an
image or mosaic file. To classify an image or ngsaght-click on file in the 'Imagery’ or
'‘Background' file tree and select 'Classify' asaghbelow:

This will open the 'SeaClass' window shown below:
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Options in this window include:
The drop down list contains all of the availablera nets.
Select the layer to classify by clicking the chexkinext to the layer name.
Cancel will close the SeaClass window and stokassification process.

OK will close the SeaClass window and will openeaesClassification Grid File
window as shown below:

Enter a file name and select Save. This will gtetclassification process. The following
dialog is displayed during classification:
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When the process is complete the results are aventathe image in the map view as shown:

8.4 Neural Net Training

The second step in the classification process isécthe training set already created to train
the neural net. To train the neural net for auteehamage classification, right-click on the
training set node in the 'SeaClass' file tree ahecs Train Neural Net' as shown below:
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This will open the 'Train Neural Net' window:

To create a new neural net, click the 'Createbbuithich will open the following window:
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Enter a file name and select 'Save'. This wilimetyou to the "Train Neural Net' window
shown below:

Options available include:
Create - Used to create a neural net for automatade classification.
Back - Allows users to return to previous pagewiafird to change values entered.
Finish - Select when done creating neural netssattthg parameters.

Cancel - Quits the Train Neural Net wizard witheating values entered.

8.5 Edit Classification

It is quite likely that as more work is done inua&y area, more classes will need to be
defined. The user must employ tBdit Training Set option to add more classes to a project.

Right-Click on the noddraining Set 1 under Manual Training and seldéadit Training
Set...
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Click Add Classto add a new class name and color, then cliclefmd®to define the new
class:

The same .CNX file can be updated or a new ondeaxethe classification can then be done
with either of the available .CNX files.
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8.6 Quick Classification

As mentioned earlier, the creation of the Clasaifan image can take some time. It is worth
noting that the actual classification of the images not take very long. There is a Tool Bar
Button calledQuick Classification ID that can be used to check if the Classificatioagen

will be what was expectedBEFORE the actual image is created. To activate theckQui
Classify' button you must complete all steps ugh&oend of Training the Neural net. Once
the .CNX file has been generatéaft clicking on the individual Neural Net in the treiew

will activate the buttonModality > Quick Classification ID will also activate the button:
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When the 'Quick Classify' button is activated theuse cursor becomes a Query pointer;
double clicking anywhere on the image briefly (89eshows the current classification for
that point in the image:
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