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1 Introduction to BOB

BOB is the companion software to all Marine Magnetics towed magnetometers. It provides a graphical interface that allows you
to communicate with the magnetometer, log and plot incoming data, apply data corrections and export survey data in a
customizable format. The optional BAM (BOB Analytic Module) extension adds data analysis, visualization, mapping and target

selection.

BOB is the helpful and friendly fellow you want to have around, because he knows how to plan and run the survey, and can help

process and visualize your data.
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Figure 1-1

: BOB user interface consists of two windows: Main window and GeoPlot, offering both a profile view and map view of the survey,

as well as a set of essential tools for planning a survey guide grid, navigating the vessel along planned grid and analyzing the data.
BOB Analytic Module (BAM) expands functionality to include magnetic mapping tools.

BAM (BOB Analytic Module)

BAM is an extension to BOB which expands functionality and adds post-processing features such as data interpolation and

mapping, data corrections, profile analysis, target selection and more.

BAM functionality can be activated from within BOB by entering a valid BAM license key in the Help menu.

BAM license can be obtained from the following URL:

https://marinemagnetics.com/get-bam/

Introduction to BOB
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System Requirements

oS Windows 10 64-bit, or newer.

RAM 8GB or more; 16GB recommended

Storage 4GB or more, depending on number and size of surveys
CPU Intel Core i5 2.0 GHz or equivalent.

Intel 8th generation Core i5 or i7 or better recommended with Synapse, SeaQuest or when processing
larger surveys and using BAM.

Display HD resolution (1920 x 1080) provides the minimum recommended amount of screen space for all
features. Larger display or dual monitor configuration recommended for data processing.

Daylight-visible display (1000 nits brightness) highly recommended for field use in full sunlight.

1.1 Installing BOB

The recommended way to install BOB is from an online link shown below, which can also be accessed from the Marine
Magnetics web site. This guarantees that you will get the most up-to-date version, and will enable automatic updates.

https://bob.marinemagnetics.com/

BOB can also be packaged as an off-line installer. However this method will require you to manually check for updates, and
manually un-install the old version of BOB each time you need to update it.

The setup program will guide you through the installation of BOB and other required software.

NOTE: Administrator user access is required to install prerequisite software required by BOB. Once prerequisites are installed,
you can update BOB by clicking on the ‘Install the latest BOB’ link, or by using the Update option inside BOB’s Help menu.

NOTE: BOB installation is specific to the user account where it gets installed; Surveys created or opened in BOB under that user
account will not be accessible to BOB users logged under different accounts. When sharing BOB among multiple users, it is
recommended to create a shared user account (named BOB) and install BOB into that account.

1.2 Running BOB
Click the BOB icon on your Desktop, or look for BOB App in the Start menu.

1.3 Text Conventions Used in This Manual

e  Controls (buttons, menus, etc.) are displayed in bold.
e  Menu selections and the associated functions are displayed in bold: Menu > Function.

BAM (BOB Analytic Module) 5
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1.4 Important note regarding data collection and storage:

Near the top of the Main BOB window is a sampling button, which also serves as indicator of data logging status and sampling
rate.

Marine Magnetics [ y a
4 Setup JMag Plot

Marine Magnetics & i
4 Setup y!Mag 'Plot

,‘ SAMPLING ’ SAMPLING
w9 Yo 208 20:41:46 w¥ i 2.0Hz - 20:41:46
Sampling is ON Sampling is OFF

Figure 0-1: Sampling Button/Indicator in BOB

When Sampling is ON, all of the data that is received from the magnetometer and GPS are automatically recorded in the
survey, which is kept in an internal SQL database file.

You can exit BOB at any time, and your data will be available the next time you start BOB, in the list of available surveys. There
is no need to “save your work” unless you want to save an additional copy of a survey as backup, or to transfer a copy of a
survey file to a different computer.

BOB also captures COM port exchange for all connected COM ports into diagnostic log files whenever sampling is enabled.
Refer to ‘Diagnostic Logs’ Section for details.

When Sampling is OFF, or accidentally becomes turned OFF during a survey, data are not being recorded in the survey
database.

The user is responsible for monitoring the status of the sampling indicator throughout the survey to ensure data is getting
captured and stored.

Test Sampling is a special case designed to monitor the incoming data without storing anything into the survey database. This
feature is designed to support the initial setup and configuration steps prior to data collection.
Magnetometer diagnostic Logs are not saved during Test Sampling.

1.5 BOB Diagnostic Logs

BOB captures Diagnostic Log files of everything it receives from the devices connected to BOB via the COM ports, such as the
magnetometer and GPS. Data captured during the survey also get stored into diagnostic logs, which can serve as backup in an
emergency. This requires the diagnostic logs to be identified and forwarded to Marine Magnetics for data recovery.

Diagnostic Logs can be accessed through the Help menu in the Main BOB window.

= Survey ? GPS E ‘“H_e!d
4 Reset Suppressed Dialogs
About
Notifications [
Update
License 4

FULLSC

114 nT/m

- Diagnostics I

View Logs |
Support Site

Tech Support Commands 4

There may be rare situations where the magnetometer will continue taking readings and sending data to the COM port even if
sampling accidentally gets turned OFF. Although these readings will not be saved into the survey database, they may still get
saved into diagnostic logs, from which data may be subsequently recovered in an emergency.

GPS data are always saved into the diagnostic logs, as long as GPS is connected (in GPS Setup tab) and is sending data.

BAM (BOB Analytic Module)
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2 Getto Know BOB

This section describes BOB interface and general workflows.
Since BOB can be used for both data collection and post-processing, not all of the steps listed below are necessary in every
situation and the procedures are not necessarily linear.

2.1 BOB Workflow Overview for Data Collection

Key steps for setting up BOB for data collection:

Prior to collecting new data, check all physical connections between the computer, the Isolation Transceiver and the
magnetometer. Refer to the Isolation Transceiver Connections and Communications PDF on:
https://marinemagnetics.com/products/marine-magnetometers/seaspy2/#brochuresandarticles

e OpenBOB

e  Starta new survey, and choose a magnetometer type

e  Alternatively, load a previous survey from the list to continue data logging

e  Connect to GPS via a COM port

e  Connect to magnetometer via a COM port, and use Test Sampling to check the connection
e  Configure the time synchronization settings

e  Setthe layback distance and set the zero level for the depth sensor

e  Ready to collect data!

After you enter all the required settings (or confirm settings for an existing survey) and click the Done button, BOB will close the
Setup Assistant and open the Main Window.

The above steps exclude the survey planning stage. To plan a survey block of guide lines in BOB ahead of the actual data
collection, follow these steps:

e  Startanew survey, and choose a magnetometer type

e  Skip the Setup Assistant and go directly to GeoPlot

e  Design a survey grid using GeoPlot’s Guide Grid tool.

e  Loading a background map, chart or satellite image for reference will simplify the survey block design.
You may import a background image from a GeoTiff file.

e  When ready to collect data, return back to the Setup screen and proceed with COM port connections and time
syncing.

2.2 Collecting Data

Select sampling rate from the drop-down menu and turn sampling ON in the main window.

After the magnetometer starts outputting data at the specified frequency, the profile plot area will begin to fill up with data
graphs, and readings will be shown in the table below the profile plot. All readings are saved in a database managed by BOB as
long as the sampling status is ON (green).

Any time after data collection starts, you may begin adding markers and survey lines from the Main or Geo Plot windows.

BOB allows you to review existing data while collecting new data in real-time thanks to the split-view features of both the
profile plot and data log table below it.

2.3 Saving and Exporting Data

At any time during the survey you can export a selection of your data to an ASCII text file (.CSV).
Among other options, you can specify which channels/columns to output, what coordinate system(s) to use for exported
positions, which basic corrections to apply and whether the output will be comma or space delimited.

A backup copy of the entire BOB survey can also be saved in MMS format, which packages the entire survey database along
with GeoPlot data into a single file that can be transferred between different computers running BOB.

Get to Know BOB 7
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2.4 BOB Interface Overview

BOB has three windows: Setup Assistant, Main BOB Window (Data profile and log table), and Geo Plot (Map view).

2.5 Setup Assistant

The Setup Assistant is the first window that opens when you start BOB. It allows you to either create a new survey, continue the
current survey, or open one of the earlier surveys for processing. It also allows you to manage the list of stored surveys, create
backup copies, or restore a survey from a backup copy transferred from a different computer.

Survey setup steps

¢ BOB - o X
Marine Magnetics
Select Connect Pd/ ConnectJQL Sync.& e
SUTVEY somna.. GPS Ccom4 Mag  com Confirm 'Gps
@ Start New Survey Survey Name Equi
Task  Use Current Survey SeaSPY/Explorer qUIpment
Location Single Sensor v and
U Load Saved Survey Magnetometer
Surveyor options
Notes Altimeter \® Yes L No
BOB version

Figure 2-1: BOB Setup Assistant.

The Setup Assistant has four tabs that represent key steps in setting up a survey:

1. Select Survey / Start new survey for a specific equipment configuration (Refer to Section 3.1)
2. Connect GPS via COM port (Refer to Section 3.4)

3. Connect Magnetometer via COM port (Refer to Section 3.6)

4. Sync and Confirm (Refer to Section 3.10)

Certain types of magnetometer configurations (e.g. VectorMag) will show an additional tab for connecting extra equipment,
while others (e.g. Explorer+AUV or UAV/Drone mag) will skip the Setup tabs and go directly to the processing window.

The Setup Assistant can also be accessed at any time from the Main Window by clicking the Setup button in the menu. This
allows you to check the connection status of the GPS and magnetometer, and check the time synchronization, or add survey
notes in tab 1 before returning back to the Main Window.

Access the Setup Assistant at any time

4 BOB: DEMO SURVEY ‘
Marine Magnetics o ! i A o
4 Setup J Mag a Plot “ Survey ? GPS Fl‘“'ﬂp
,‘6 SAMPLING 1.0 46.320.8 TS :mENGTH 38.3m DEPTH
e OH:z: Y LonT|  gso GRADIENT 3.2m ALTITUDE
o 2 @ LEAK 41.5m BOTTOM

Figure 2-2: Setup Assistant can be accessed at any time during the survey or processing,
to add notes, check GPS status or time sync settings.

Get to Know BOB 8
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2.6 Main BOB Window: Profile Plot and Data Log table

The Main Window shows all controls and information that you need during a survey or post-processing and analysis. All panels
can be hidden or shown by clicking on their title bar, to customize the work space.

Sampling button ~ Sampling Real-time Warnings and Markers and Lists of Markers, Depth
and status rate readings vertical position Line markers Survey Linesand  sensor
Targets* cal.
£ BOB:: DEMO SURVEY - o x
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i e . M @ e 41.5m soTTOM Y T
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Figure 2-3: The Main Window is used for both data collection and post processing.

Most of BOB’s functions can be accessed through the menu bar in the Main window.

Status bar displays the magnetometer connection status, sampling rate and sampling status, as well as any warnings that
require your attention. Vertical towfish position area also allows you to set custom thresholds for depth and altitude, enabling
BOB to alert you during survey when the towfish is outside its optimal survey zone.

The plot area is featured in the center of the window, showing graphs of available survey signals (channels) plotted over the
selected time interval. Multiple profile traces can be shown simultaneously with individual scaling for each trace.

Layers panel to the left of the plot allows you to select signals to be displayed and set custom vertical scale for each group, or
each individual signal.

Panels to the right of the plot allow you to manage Markers and Survey Lines, as well as Targets with the optional BAM
extension (*Refer to Section 8).

Survey timeline below the plot allows you to quickly navigate through all collected data and change the horizontal scale of the
plot. It can be configured to display time gaps for surveys consisting of multiple segments, and show the start and end points
for all Survey Lines marked by the user, as well as Targets.

Below the timeline is the Data Log table, with a tab for the direct Terminal interface for magnetometer COM port monitoring.
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2.7 Main Window: Split view for data review and monitoring
BOB allows you to monitor the real-time data while simultaneously reviewing and analyzing earlier data.
Both the Profile window and Log table contain divider bars, which can be moved to any position for dual data display.

During survey data collection, as much as 3 minutes of latest real-time data can be shown in the Latest Readings pane,
while the Review pane can contain any duration of data, up to the whole survey.

A cyan selection on the time line below the profile will indicate the width and position of the review data window on the overall
timeline. Right-click on the horizontal scale slider to set predefined time spans, ranging from 1 min to whole survey.

Similarly to the Profile Plot, the Log Table contains a divider bar which can be dragged up and down to separate latest real-time
data from the earlier data.

Moving the cursor (thin blue line) across the profile view will move the corresponding row selection in the Log Table review
pane.

£/ BOB :: DEMO SURVEY ~ o x

Marine Magnetics | y ; <
fSe(up 1 Mag . Plot “ Survey ? Gps fig?Help
J& SAMPLING... 1.0 46,320.8 ST :mm 3:_;m DEPTH | {5 é
7 .8 0T GRADIENT m ALTITUDE -

i g 1-0+: i T e 41.5m BoTTOM T

Full-Scale 025 : Gl

OFields W Corrected . " v i

Bwagnetic 97207 towfish altitude HEH

@5ase 983nT al2|3

O Position
 Bottom 45m
BDepth 45m
ThAltitude  45m

OAtitude Earlier data Real-time data

pasl o review Latest 3 minutes
s

THeading
© MetaData
D Signal Strength 322

OMarkers
@Gaps
Olines
OTargets

cursor : magnetic field
_towfish depth

_sea floor

T T T
18:10 1&11 @

16:10 16:20 16:30 2 5 17:20 17:30 17:40 17:50 18h 18:20 18:30 18:40 ;! 19:10 19:20 19:30

) Time interval in review

iG_DEPTH _ALTITUDE __ DATE

Terminal Table =

Latest real-time data

Figure 2-4: Split view feature showing both real-time and earlier data, for both the profile and log table

Note: sea floor depth is only shown for magnetometers equipped with both altimeter and depth sensor.
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2.8 Geo Plot Window

GeoPlot window contains all of the tools and layers needed to visualize the position of the vessel and the towfish, mark
encountered anomalies, set up guide line grids and monitor the towfish position relative to guide lines.

To open the GeoPlot window from Main window, use the menu GPS > Show Geo Plot.

Tool BAM visualization tool
menu
(@ BOB :: Geo Plot - 2022-01-12 - Cable survey 2 - o X
— 3 50.0m",
Tool bar % Geo Plot [ e b~ %0\ B
e ©Frishpath M estiines £ ol el Map
© Boat Path \ | - ?;l:lntatlon
@ Markers
© Lines 1
O Targets Ol (4845200m
Map w01 12
Layers © Guide Lines
Panel © Selection
© Cursor & (4845160m
© Grid 1
© Equipment S-— hEash0m
© Compass Rose
Map Nl Oscile mn™ ‘ Guide Line
scale (4544 i
© Image o— ami \ \ Grid
Background -
chart — | i
© Total Field —0 BN
4844800m
BAM © Analytic Signal =——0
surface —
plots
Marked
Anomalies
(48445 00m
[4844400m
Marked
Survey Lines
NavAssist
N 40m 40m
343°
[\ I I Towfish
Boat b — vertical
speed 2 position
Toac | 13 < s [
Data View
GPS data Current Guide Line
pull-out panel and towfish position

Figure 2-5: Geo Plot window overview
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A summary of key features of the GeoPlot window are highlighted in the figure below:
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© Lines |1
O Targets @ Names

© Guide Lines *,

© O Fish Path
O\
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222
.
L )
r

© Selection
© Cursor &
O Grid H
© Equipment -
o Compass Rose
O Scale  wm™ m—m
© Image *—
© Total Field —_—
© Analytic Signal =——®
Tow cable

Tow fish

NavAssist [©)
e e —— 6.8m
9 8 NEOIme ]—7
439 E‘ AreaB/L004 }E] =a
Data View @)

Figure 2-6: GeoPlot detailed view

Towfish path can be shown as distinct from the Boat path to eliminate uncertainty in towfish position

Boat position can be locked to the center of the screen, allowing the map to scroll, or unlocked to keep the map from
scrolling

A drop-down menu offers several useful tools for measuring distances and bearings, drawing grids of guide lines,
marking survey lines, and making magnetic maps of a selection (*with BAM activation)

Layback and relevant offsets can be configured and updated right in the GeoPlot
BAM surface plot tool is integrated into GeoPlot (*with BAM activation. See Section 8)
Map view can be rotated using the Compass Rose tool to fit the survey orientation or driver preference

Customizable thresholds for towfish altitude and depth enable visual alerts to the user when towfish is outside of the
optimal survey altitude zone

NavAssist panel shows the current guide line and towfish offset relative to the current guide line in an intuitive way
helping the boat operator with steering directions

Pull-out panels for Layers, NavAssist and GPS Data View offer additional flexibility

Individual map layers can be hidden or shown to customize the view, with opacity adjustment for some

For further details on these features, please refer to the subsequent sections.
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3 Setting Up a Survey in Setup Assistant

Before you start collecting data, you need to create a new survey, or open an existing one.
Once a survey has been created, you will be able to:

e  Configure the magnetometer and GPS communication ports

e  Specify the time synchronization device

e  Specify tow cable length and offsets relative to GPS

e  C(Calibrate the depth sensor zero level (for magnetometers equipped with a depth sensor)
e  Continue to the Main window for data collection

3.1 Step 1: Start a New Survey
In Step 1 of the Setup Assistant,

e  Select Start New Survey option,
e  Select the magnetometer type from the drop-down list, and any options (e.g. altimeter or number of array nodes).
. Enter survey details and notes, then click Next.

This will create a new blank survey database that matches the selected magnetometer type, and add it to the list of surveys in
BOB.

HINT: Entering as much detail as possible into Notes can help simplify the work of data analyst later during post processing and
interpretation. Such details can include tow cable length and offset from GPS antenna, vessel speed and type, weather and sea
state, current, marine traffic, whether a base station had also been deployed, etc. These details can be edited at any time.

‘ 4 BOB - O X
|
| Marine Magnetics

7 J
Select it Connect "& Connect’!8 Sync & .

Survey iy GPS Mag Confirm GPS

$ @ Start New Survey Survey Name | 2022-01-12 - Cable survey 2

U Use Current Survey = ,
Location Survey block B -

Select Mag Type N

U Load Saved Survey

Surveyor team

D

Notes | Vessel: 28ft fiberglass twin-engine
GPS: USB SHz mode, mounted on center of bridge roof -
° Sy . Synapse
N . TS scble network array
Tow cable deployed: 75m,
|:> GPS offset: +4.5m forward, Om sideways
Total layback: 79.5m

Weather: calm, waves < 0.3m
SeaSPY/Explorer
Single Sensor
Magnetometer

SeaSPY2 Horizontal
Transverse

Gradiometer

Horizontal axis ‘
graciomerer

Figure 3-1: Creating a new survey in the Setup Assistant.

You can return to the Setup Assistant at any time during or after the survey, to add edit Notes and other fields.
The Notes box can also be used to keep track of optimal post-processing parameters, such as any heading bias correction,
layback correction, repeated survey lines, etc.

Note: Once a survey is created with a specific magnetometer model and options (e.g. altimeter), that model cannot be
changed. A new survey would have to be created if a different magnetometer type is used.

Note: Survey start and end date and time will be set to default values while the survey is blank, until actual data readings are
collected.
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3.2 Continue adding data to the current (last used) survey
Use Current Survey option allows you to continue a previously started survey.
From here you can either continue collecting data into the current survey, or start data analysis and post-processing.

e  Click Next to continue to GPS and Mag settings tabs.
e  C(Click Done to go straight to the Main Window (for post-processing).

{ BOB = (m] X

Marine Magnetics

Select it Connect (. Connect‘!l‘ Sync & A
Survey s“s’whmm GPS Mag Confirm s
(O Start New Survey Survey Name | SeaSpy Pipeline Demo Survey
E> ® Use Current Survey .
Losd Saved Si Location | DEMO Lake Ontario
U Load Saved Surve
© y SeaSPY/Explorer
Surveyor | DR Single Sensor Magnetometer

Start Date 03-Oct-2012 11:27

End Date 25-Oct-2012 20:06

Readings 26241 Altimeter
Base Station Correction
File
Start Date 25-Oct-2012 18:09
End Date 25-Oct-2012 20:06
@ Done|
// \\
continue skip to

survey Main Window
setup

Figure 3-2: Opening the last-used survey to continue data collection, or post-processing

Note: Magnetometer model and options (e.g. altimeter) cannot be changed for an existing survey.

If you have mistakenly collected a substantial amount of data into a survey with the wrong magnetometer type or
altimeter option, and wish to correct the magnetometer model and altimeter option, send a backup copy of your survey
(MMS file) to Marine Magnetics technical support to have your survey database format changed.

Setting Up a Survey in Setup Assistant 14



BOB User Manual Setting Up a Survey in Setup Assistant

15

3.3

Open a different survey from a list of existing surveys

Load Saved Survey option allows you to open an existing survey from the list to continue data collection, or for post-processing
and analysis.

You can add a survey to the list by importing (restoring) it from a backup (MMS) file.

You can also select one or more surveys in the list and create backup copies using the Backup button.

e  Click Next to continue to GPS and Mag settings tabs.
e  Click Done to go straight to the Main Window (for post-processing).

& BOB - [m} X

Marine Magnetics

Select Connect ) Connect‘[& Connect , ® Sync & A
- - v o
Survey Vectosbiog tes. GPS Mag Vector Mag none Confirm GPS
@) Start NEW Suwey ‘ SURVEY LOCATION START END SURVEYOR READING! NOTES
Use Ci ts DEMO AUV SURVEY - Hamilton - Stormy Day DEMO 16-0ct-2017 16:09 | 16-Oct-2017 20:15  DEMO 25,865 2017 UXO survey moved to Hamilton Harbour;
) Use Current Survey Needs base correction - Stormy {
@ Load Saved Survey Layback: 6.8m
SeaSpy Pipeline Demo Survey DEMO Lake Ontario | 03-Oct-2012 11:27 [25-Oct-20122006 |[DR. |  26,241|Correct layback distance: 55m
VectorMag test survey Demo Location 28-May-2021 1846 01-Jun-202120:27 Surveytear 95,169 Test survey at Location A

USB GPS at 5 Hz

150m inter-fish cable / gradiometer span
Layback 250m + 25m offset from GPS to cable
mark

[2020-09-25 - SQ-2 survey over anchor (with grids Demo Scarborough Bl 25-Sep-2020 14:21 | 28-Oct-2020 16:35 | ilya, Doug, 31,0505Q-2 (H 1.5m V 0.75m L 1.0m)

Survey Loaded: VectorMag test survey

Refes Bac

open Import save
selected from selected
survey backup survey
file

Figure 3-3: Opening an existing survey from a list in the Setup Assistant.

BOB saves survey backups in a single MMS file, which contains all of the data and maps, markers and survey lines in a single
database. MMS backups can be transferred between computers for data exchange and post-processing.

Note:

BOB keeps local copies of the listed surveys in a secure location protected from the user, for data security reasons.
Creating a backup copy will created a snapshot of the current state of the survey in a separate MMS file.

Deleting a survey from the list will permanently delete BOB’s internal copy of it. Make sure you have saved a backup copy
before deleting any surveys.

Note:

Hint:

The same survey MMS file cannot be imported into BOB more than once. Changing the name of the survey doesn’t
change the actual MMS file content, and may look like the same survey to BOB. If you have an updated copy of the
survey from a different computer, you will need to first delete the existing survey from the list before importing /
restoring the updated copy.

Post-processing settings and features such as Markers, Survey Lines, Targets and Guide Lines can be easily transferred
between computers by exporting corresponding lists to files. This may eliminate the need to update actual surveys.
Refer to sections on Markers, Survey Lines and Guide Lines for details.
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3.4 Step 2: Connect a GPS Device

1. Make sure your GPS device is capable of generating NMEA data as GPRMC and GPGGA messages, and configured for
output rate of 2 Hz or higher. 4 Hz recommended for best responsiveness of the GeoPlot navigation view. While 1Hz
is acceptable, its slow data rate will increase positional uncertainty for data points as well as increase the response
time for steering the boat. 10 Hz is the maximum GPS data for BOB.

2. Configure the COM port used to connect the GPS. If using a USB-to-Serial converter, you can find the COM port
number in Windows Device Manager > Ports.
Hint: on Windows 10, hit “Win + X” on your keyboard to access Device Manager via the handy Quick Link menu.

3. Click the Connect button. The incoming GPS data will be displayed in the terminal area, and BOB will refresh the GPS
information summary as new data arrives.
If you do not see anything in the data terminal, check your COM port settings, and all cable connections.

4.  You may configure the Layback and offset at this point, or do so later in the Main BOB window, or the GeoPlot
window. Layback can be specified at any point during the survey and adjusted as many times as necessary.
Refer to Section 3.6 for details on determining the Layback.

5. Click Next to continue to the Mag Connection tab.

J BOB - a X
@ Marine Magnetics
Select Connect ?\4 ConnectJ‘& Sync.& ‘:
Survey . 1210 GPS Cond Mag Confirm abs
Serial Port .- @ 79.5m" 1.3kts . 102.9° A
— \ SPEED | TRACK
GPS @® com -

Layback
connection —— oW *|1O External Boat GPS 79.5m | Setlayback | — co¥1figuration
settings 9600 _1{Baud Fate Latitude 43.298598° Longitude -78.998648°  Speed 1.3Kts  Track 1029°  Fix Quality GPS Fix  Last Fix 18:16:21

| _ GPSdata
n 2 Last DGPS Update 0 Hor.Dilution 0 Altitude 5,37m  Geoid Height 28.59 summary
Connect
% onn @smings & Clear !SEL"('L
Connected ‘
Raw GPS
— NMEA
terminal
INext
Figure 3-4: GPS Connection tab in Setup Assistant.
IMPORTANT: Your GPS must output either GXxGGA or GXRMC NMEA data for BOB to process it. Ideally both.

These NMEA data formats are considered required minimum and contain all the important parameters used by BOB.
BOB does not interpret any other NMEA messages except GGA and RMC.
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3.5 Tow Cable Layback

Bob stores two sets of coordinates with every magnetic field reading: the GPS position and the towfish position.

Towfish position is computed based on the GPS position and the layback distance entered by the user, while accounting for the
curve of the boat path through turns and maneuvers. Take care when specifying the layback as it affects the positional accuracy
of magnetic maps generated from the data, and alignment of data on adjacent survey lines.

The layback is the horizontal distance from the magnetometer’s sensor at the back of the towfish, to the source of GNSS
positions being fed into BOB, or any other positioning system’s point of reference. For example, if the magnetometer is being
towed from a sidescan sonar, and the GNSS data fed into BOB represents the position of the sidescan sonar, then the layback to
enter would be the distance between the sidescan and the magnetometer’s sensor.

J SetTow Fish Layback x

Layback IEE

Offsat m from center to mag

M Change all saved positions oo

) Revert te Original

Figure 3-5: BOB accounts for both the layback and the transverse offset between the GPS antenna and the tow cable spool.
In this diagram, the boat symbol represents the GPS antenna.

3.5.1 Determine the layback distance for each deployment
Layback should include the Tow cable length, any GPS offset from the distance mark on the cable, and the towfish length.

Layback can be changed at any point of the survey, including during post-processing. Different layback values can be used for
different sections of the survey. An option to Revert to Original layback is offered for post-processing phase, which resets any
adjustments entered after the survey back to values entered during the survey.

Layback Span between sensors
5+50+1 = 56m 51m
GPS offset Tow cable length 1;°‘"ﬁ;h Inter-fish cable length Towfish
5m 50m engtl 50m length
im im

GPS

Gradient position*

:-_\_i

Figure 3-6: Towfish layback includes tow cable length, GPS offset and towfish length.
For longitudinal gradiometers Sensor Span is configured in Step 1 of survey setup.

Note: BOB does not take towfish depth into account when applying the layback, since typical tow cable will sink to only 10%
of the deployed length, without any significant change in overall length. However, when heavy or armored tow cable is
used, user needs to account for the added depth, and enter the layback distance accordingly.
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3.5.2 Towfish length offset

The offset between the end of tow cable and the location of the magnetometer’s sensor varies depending on the towfish
configuration, and needs to be accounted for when determining the correct layback:

Layback adjustment for different magnetometer models

Explorer: +0.65m

Synapse: +0.75m

Synapse
Fa: 085

SeaSPY2: +1.03m

SS2 + ALT: +1.12m

SeaSPY 1: +0.97m

SS1 +ALT: +1.0m

SeaSPY2
Horizontal Gradiometer

2.46m Y-split + SS2 + ALT:
+3.6m

Figure 3-7: Towfish length needs to be accounted for when determining the layback

3.5.3 AUV layback determination

In the case of AUV-towed surveys, the layback must include the distance from the AUV’s coordinate center to the actual
magnetometer sensor. The AUV coordinate center represents the Latitude and Longitude being saved into the AUV mission log,
and depends on AUV model and its software. The magnetometer’s sensor is located in the aft-end of the magnetometer body,
as shown in the diagram below.

Having the correct layback specified during AUV data import into BOB is essential to guarantee the accuracy of post-processing
and the resulting magnetic maps.

True Layback
from Explorer sensor to AUV GPS/Coordinate datum

0.65m 0 cable length

' sensor

Figure 3-8 - Layback determination for AUV-towed survey
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3.6 Step 3: Connect a magnetometer

1. Make sure your magnetometer is connected to the isolation transceiver and to the computer, as described in the
magnetometer’s operating manual.

2. Configure the COM port used to connect the isolation transceiver / magnetometer. If using a USB-to-Serial converter, or
the USB cable supplied with the transceiver, you can find the COM port number in Windows Device Manager > Ports.
Hint: in Windows 10/11, press ”"Win + X” on your keyboard to access Device Manager via the handy Quick Link menu.

3. Click the Connect button.

4. The incoming magnetometer data and responses will be displayed in the data terminal area. If you do not see anything in
the terminal, try clicking the Test Sampling button to test the connection. If there is no response from the mag, check
your COM port settings, and all cable connections.

5. You may calibrate the Depth Sensor zero level at this point, or do it later in the Main Window. Ideally this should be done
after the magnetometer has come into thermal equilibrium with the sea water.

Test Sampling Magnetometer status
{ BOB - a X C t
urren
Mawine Magrietice A—— Notifications
Select s Connect [, Connect ff, Sync| 2 and Warnings
Survey o110 GPS oMs Mag comt Conffrm 'GPs
Serial J TEST SAMPLING Ul scate | @STRENGTH 0.0m DEPTH ' Depth
erial Port @) = 2.0H: Y nT Y @ Granient D e SENSOT
® COM o) SE= calibration
Mag s Il @ Mag Status L O
CONNECtioN e 9500 Baud Rate Tuning Auto Long Deflect AutoOn RFORm Voitage 47V Curent86mA  Serial # 14998
settings i Firmware Checksum 0030297F
(o) % Wiite-Protected @ Settings 4 Clear _‘_Sf:’('l'(
——————————————————— Command
— input
¢ Connect lock

Connected

Command
sent to mag

ok e pone

System (PC) Magnetometer
Time response

Figure 3-9: Mag Connection tab in Setup Assistant

Note: Terminal window uses green text to display data and responses received from the mag, and orange text to show
commands sent to the magnetometer (by BOB or the user).

Note: Terminal window is locked from user entry by default, to prevent inadvertently sending commands to the
magnetometer. If you are familiar with the command interface, you may send commands after unlocking the Write-
Protected box above the terminal. For details on the command interface, refer to the magnetometer operating manual.
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3.7 Test Sampling (monitoring) vs. Sampling (recording)

Test Sampling is a mode designed to test communication with the magnetometer, and is distinct from actual Sampling found in
the Main Window: The purpose of Test Sampling is to check magnetometer connection and quality of the readings.

During Test Sampling, a clear “Test sampling” will appear above the sampling switch, and data will not be saved into the survey
database.

SAMPLING TEST SAMPLING
¥ V5 1
0 .I I_ E O

Test sampling can only be initiated from the Setup Assistant windows, and will stop automatically as soon as the focus is off of
the Terminal window, or the user switches to a different tab. However, if you have both the Main window and Setup Assistant
open at the same time (e.g. on different screens), and you initiate test sampling from the Setup terminal window, the Main
window will also show the samples received from the magnetometer, but will display ‘Test Sampling’ above the sampling
switch, and samples will not be recorded. For this reason, always initiate the actual survey sampling from the Main window.

3.8 Diagnostic Logs

For added security and redundancy, in addition to the survey database, BOB also maintains diagnostic data logs for each of the
connected devices. The logs record all information exchanged with the connected devices, regardless of the state of the sampling
switch. These diagnostic logs can be accessed through the Help menu, and can be useful in restoring data in case of unforeseen
survey issues, or when contacting Marine Magnetics for technical support. Please refer to Section 1.5 for details on Diagnostic
Logs.

3.9 Depth sensor calibration

If the magnetometer is equipped with a depth (pressure) sensor, it must be set to zero meters at sea level before every
deployment to eliminate any temperature-related offset. This is due to the fact that the Om level of the depth sensor is a
relative value, and will vary slightly with temperature. For more information on the pressure sensor, refer to the magnetometer
operating manual.

Zero-level calibration should be done after the magnetometer housing has reached the water temperature at the survey
location. The towfish may need to be immersed in water for 5-10 minutes to allow it to adjust to the water temperature, then
raised back to the surface (or slightly above the surface to expose the pressure sensor to ambient air) before the pressure
sensor zero-depth level can be set. This will ensure the most accurate depth readings during survey.

Both the Setup Assistant and the Main window offer a button that sets the zero level, found near the top-right hand corner.

?' SAMPLING. i eesie | @ STRENGTH f{b Qj
- 207 n 2oce | @ GRADIENT . 4 @
1l # @ Leak 1T

Alternatively, you may zero the depth sensor with the p (lower-case p) command in the command terminal. You will be

prompted for confirmation before the sensor is zeroed.

Caution: The scale and range of the depth sensor can be set using the P (capital P) command.
You should not change this calibration unless you suspect an issue with the depth measurement range.
In that case, please contact the technical support at Marine Magnetics before proceeding with calibration.
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3.10 Step 4: Configure the Time Sync Device and Confirm Settings

Sync & Confirm tab in the Setup Assistant gives you a status summary on the magnetometer and GPS. You can re-adjust the
layback, calibrate the depth sensor, and set the time sync device that BOB will use as reference for the magnetometer.

Time synchronization is very important when collecting survey data, as it helps relate the magnetometer readings with GPS
positions. If the time offset between the GPS and magnetometer clocks is greater than 1s, towfish positioning accuracy can be
compromised. BOB will alert the user if time synchronization changes during the survey.

{ BOB = [m] X
Marine Magnetics A._ Current
Select & Connect DJ Connect ,\J/ Sync & 7 warnings
Survey 2022-01-11 GPS coms Mag  com Confirm 4
Survey GPS Mag Sync
—— Connected Sample rate 2Hz  Connected g g Time reference
Eea| 7 coMé coM1 GPS ¥ |12 3an-2022 device
xplorer GPS Fi —
Singe Sersor S eilites’s Compared to GPS: and cu rrent
Ao el Computer  +0.0s sync differences
Mag -0.2s

Name 2022-01-12 - Cable survey 2
Location Survey block B
Start 01-Jan-1754 00:00
End 01-Jan-9999 00:00
Readings 0

Layback 79.5m
Offset 0.0m

Change Layback

Mag Time 18:22:36 3)

12-Jan-2022

Set Mag Clock

Depth Reading 0.0m

Zero Depth Sensor @

(] Copy to Serial Port
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Figure 3-10: Sync & Confirm tab of the Setup Assistant contains time synchronization options and details.

In this example GPS is selected as time reference device, and relative time offsets are

shown for each of the devices connected. Sync

Set mag clock to:

Always use the GPS as your time reference device unless you have a compelling reason GPS -
GPS

to choose either the PC time (e.g. when GPS is not available), or use a manually-entered Les:
. . . Computer
time via the Advanced option.

Manual
o

At any time during the survey the user can open the Setup Assistant and re-sync the
mag clock if necessary.

For best results, set the time on the PC as accurately as possible, as well as the time zone, before you start the survey.

Note: All times shown in BOB are in Universal Coordinated Time (UTC) unless marked otherwise.

During data collection, BOB always saves both the Reading Time (i.e. magnetometer time) and the System time (i.e. computer
time) with each magnetometer reading, for redundancy and added data integrity.

The Reading Time corresponds to the time when the reading was taken, based on the magnetometer’s internal clock,
and requires that the magnetometer’s clock be synchronized to the GPS clock. Beginning in 2023, the GPS-Enabled
isolation transceiver handles magnetometer time synchronization to GPS-based UTC time.

Note:

The System Time reflects the computer time when the data reading was received by the computer, and can be
subject to varying time latencies associated with the serial port / USB connection and data buffering.

IMPORTANT: If BOB detects magnetometer readings that are not synchronized with the selected time source device (e.g. GPS),
BOB will display a Check Mag Synchronization pop-up window in the GeoPlot. This means that you should open the Setup
assistant’s Step 4, and try synchronizing the magnetometer to GPS again, unless you intend to continue using Topside of
Manual timing.
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3.11 Advanced Sync option

The Advanced Sync Option allows you to set BOB to ignore the magnetometer reading time.

If the magnetometer clock cannot be set (for example, your setup might only allow for one-way communication), check the
Ignore Mag Clock checkbox to activate Topside Timing mode. In this mode, BOB uses the time when the magnetometer reading
is received by the computer, and ignores the time included with the magnetometer reading.

Sync

Set mag clock to:

il Advanced Sync Options X

[J Ignore Mag Clock

Timestamp readings as they arrive with the: ‘

3.12 Copy mag data to Serial Port

BOB can forward the raw ASCII data received from the magnetometer’s COM port to another available COM port for use by
other programs.

To activate this option check the Copy to Serial Port checkbox in Setup Assistant Step 4 page, then select an available COM
port, and click the connect button. BOB will copy the raw ASCII data from the magnetometer to the selected serial port.

[¥] Copy to Serial Port | COM1 - |D 600 Baud Connacted

The resulting data output will be formatted as shown below, beginning with the magnetometer data string, followed by the

approximate X,Y position of the towfish (using the current layback setting).

The X,Y position consists of UTM coordinates, followed by UTM zone, and then Latitude and Longitude using WGS84):
*22.146/19:02:40.5 F:49602.082 $:199 D:-000.9m A:000.00m LO 0465ms Q:99 X:662219.7 Y:4796076.5 Z:17N x:-

79.000044 y:43.300038

*22.146/19:02:41.5 F:49602.309 S:197 D:-000.9m A:000.00m LO 0465ms Q:99 X:662219.7 Y:4796075.8 Z:17N x:-—
79.000044 y:43.300032

*22.146/19:02:42.5 F:49601.271 S:199 D:-000.8m A:000.00m LO 0465ms Q:99 X:662219.7 Y:4796074.9 Z:17N x:-—
79.000044 y:43.300024

*22.146/19:02:43.5 F:49602.834 S:199 D:-000.9m A:000.00m LO 0465ms Q:99 X:662219.7 Y:4796074.2 Z:17N x:-—
79.000045 y:43.300018

All values are separated by spaces. Magnetometer data begins with *, followed by date (Julian format) and time (UTC).
There are 6 spaces preceding the X coordinate, reserved for error flags associated with magnetic field data.

For a full description of the magnetometer data string please refer to the magnetometer operating manual.
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4 Collecting Data with BOB

Please review section 2.6 for an introduction to BOB Main window interface features.

When all devices are connected, and magnetometer time is synchronized to the GPS or PC, BOB is ready to start collecting
readings.

During data collection you will be able to see a plot for all the available signals and readings in the Plot area, a tabulated view of
the readings below the plot, and real-time display of the time and magnetic field above the plot.

At any time during the survey, whether sampling is ON or OFF, you can add, edit, and remove survey lines and markers in the
Main window as well Geo Plot window, or open the Setup assistant to modify survey parameters, sync the magnetometer clock
or add notes to the survey description.

4.1 Start and stop sampling

Select the desired sampling rate from the drop-down list in the Main window, and click on the Sampling switch.
You can change the sampling rate at any time, but you may need to restart sampling in some cases.
Ensure that you see Sampling and not Test Sampling above the sampling button.

4 BOB= 2022-01-12 - Cable survey 2 - O x
Marine Magnetic ] ( =
1! Mag ’ Plot % Survey ? GPS #u‘HdP
-~ SAMPLING @ STRENGTH 8.6m DEPTH
: e

'!I\JJ 2 g 19:27:17 53,981.7 7 "L | @eraomn 5.5m ALTITUDE

y [EER 2-0t: 4 T @ ek 14.1m BOTTOM {J

Full-Scale |

OFields W Corected 0.2x: ‘

G Magnetic  100nT
& Position

supdiavin <@

& Bottom 17m
EDepth 1im
T Altitude 1Tm

@ MetaData

You should see the sampling indicator to briefly switch from ‘OFF’ to ‘Starting’, and then to ‘ON’.

& BOB:: 2022-01-12 - Cable survey 2 — [m] *
Marine Magnetics-/ L i [
cf’ Setup J Mag . Plot % Survey ? GPS #.ﬁHe’P |
B ) SAMPLING @i 8.7 DEPTH v
‘I\é ¥ 19:29:49 5398131 ' | @ 5.5m ALTITUDE v
| on [ 2.0H: 53,9813 g | cne s {b ’

Figure 4-1: The state of magnetometer sampling is shown with a Green/Red indicator in the tool bar, which also acts as a switch.

If BOB displays a warning: “Sampling did not start on time” but sampling starts immediately after that (as indicated by the ON
status), you may ignore this warning. This may happen when you are starting sampling for the first time, and initial auto-tuning
process may take up to 5 seconds before the first reading is received from the magnetometer.

If you see this warning and sampling indicator remains in the red (off) state, check the magnetometer communication in the
Setup Assistant.

|
. Sampling did not start on time”
- Show all

5.5m ALTITUDE
14.1m BOTTOM

Note: Sampling can also be started or stopped by manually sending a corresponding command to the magnetometer via the
Terminal view, either in the Main window Terminal panel, or in the Setup Assistant’s Connect Mag tab.

Collecting Data with BOB 23



BOB User Manual Collecting Data with BOB 24

4.2 Magnetometer Status

The status bar summarizes the key parameters of the magnetometer’s status and vertical position in the water column.

¢ BOB:: 2022-01-12 - Cable survey 2 - (m] X

Marine Magnetics L ] 2 -
B ' JdSetup JMag .Plot “ Survey ? GPS ’-‘HEIP

— J SAMPLING TR @ STRENGTH 0.8m DEPTH 3
¢ Exg o 20w:Y  19:227:17  [153,981.3 01 TN | & cvoor NI ' vo
@ Leax 0.8m BOTTOM T

| | @

Mag is Sampling is ON Current Real-time Mag signal  Real-time Set custom
connected at 2 Hz mag time Mag reading warnings  mag depth thresholds
(uTC) and altitude

Figure 4-2: Magnetometer status bar shows a summary of all key survey parameters in real time

Connection The magnetometer icon will display a red “X” mark if the magnetometer is disconnected.

Sampling The switch also indicates the state of sampling. Operator is encouraged to monitor this indicator in case
sampling gets stopped inadvertently, or stops for any reason.

Current time This is the magnetometer time estimated using the PC/System clock and the mag time offset from the latest
reading received. Hover the mouse pointer over this area to display the synchronization options.

i

= J SAMPLING @ STRENGTH 0.2m DEFTH
&

il 204" 17:14:16 53,975.1n7 FULL'S(,‘;;ED !GRADIEN‘[ 15.5m ALTITUDE

‘ The time on the mag clock, extrapolated from last time reported by the mag.

Full-Scale

£~ Set mag clock to: T
@Ficids W Coneced WSk VSR BT
@Magnetic  100nT JE 2032027,
@ Position Compared to GPS:
@ MetaDaia 17-14:16
OMarkers Mag Time oy o 262 9

.Gaps

Oures

oTargets

Figure 4-3: Time sync status can be checked and changed by hovering the cursor over the clock display

Mag Reading The latest magnetic field, or latest gradient reading if you are using a gradiometer.

Warnings Yellow and Red indicators alert you whenever signal strength is low, gradient condition, or leak detected.
Yellow indicates a less-than-optimal value, while a red may require the user to take immediate action.
A low signal strength combined with a gradient condition constitutes a bad reading, and BOB will ignore
such readings during any analysis.

Vertical position  The latest towfish depth and altitude above sea bottom readings are shown here. Bottom depth is
computed as a sum of towfish depth and altitude, and will not be shown for magnetometers not equipped
with an altimeter.

Custom thresholds can be set for towfish depth and altitude, enabling BOB to warn the operator whenever
either parameter goes outside the optimal range. This is especially important when operating close to the
bottom, or near the maximum depth rating of the towfish.

Set Depthindicator Thresholds Set Altitudelndicator Thresholds

GOOD = GOOD
/100

| 3 Ee—
Enter Thresnolds Here < | Enter Thresnolds Here < |
300_ 2 _

Figure 4-4: Right-click on either Depth or Altitude in the Status bar to set custom thresholds.
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4.3 Magnetometer Diagnostic Information

Magnetometer Status panel shows a summary of current settings, which may be helpful during troubleshooting.

The Status can be accessed from the Main window under Mag menu > View Mag Status Panel, and also in the Setup Assistant
above the magnetometer terminal view.

@ Mag Status Upce O 4]

uning Auto ong Deflect AutoOn FOn  Voltage 47V Current 86mA  Serial # 14998  Firmware Checksum 0030297F

iy @ oty @

Figure 4-5: Mag Status Panel shows a summary of mag configuration

Be sure to click the Update button to get the latest values for key parameters that are highlighted in the figure.

Consult your magnetometer operation manual for details. Note: Mag Status Panel does not fully support Synapse
magnetometers as of this writing.

4.4 Towfish Attitude Indicator

For magnetometers equipped with an IMU, such as the Synapse, SeaQuest2 and VectorMag, the real-time orientation of the
towfish can be monitored using the Attitude Indicator found in the Mag menu > Attitude Indicator.

These values represent the Euler angles reported by the integrated IMU, and include the gyro corrections.

The attitude indicator is designed to represent the “pilot’s seat view” of the horizon, similar to that of an aircraft attitude
indicator. The indicator shows the horizon as rolling or pitching whereas in reality it is the yellow platform diagram that’s

moving relative to the horizon. Hence it may take a few seconds to get accustomed to the change in perspective upon the initial
use.

Please refer to the magnetometer operating manual for details on the specific IMU and coordinate system / axis convention
used by the IMU.

£ BOB :: SeaSpyGradiometer with Vector Mag Survey

Marine Magnetics L -
BOB fSetuLg Mag !Llot “ Survey ‘? GPS t"Help

View Mag Status Panel
View Vector Mag Status Panel
Zero Depth Sensor
Toggle Mag Cycling
Set Sample Rate »
Mag Settings 4
| Attitude Indicator
Show Terminal Window
Show Vector Mag Terminal Window

@ STRENGTH
@ GRADIENT
@ LeAk

Tow Fish Attitude

Altitude
83.8m

Figure 4-6: Towfish Attitude Indicator
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4.5 Profile Plot Features

Earlier in Section 2 the general layout of Profile Plot in the Main Window was presented.

Described below are several features that may help with data analysis.

4.5.1 Split View profile presentation

Split View allows the Profile Plot to be divided into two panes: the Latest Readings (Real-Time) and Past Readings, by dragging
the divider from the right edge of the plot.

Each pane can have its own horizontal (time) scale, but both will have the same vertical scale.

The Latest Readings pane is limited to a maximum of 3 minutes of the latest data, while the Review Pane can be set to any
length, by either dragging the horizontal slider below it, or selecting one of the available preset spans using the mouse right
click.

The time interval displayed in the Review pane will be highlighted on the overall timeline below in cyan.

v
)

SINN A3ANNS

T T T T ik
17:19 17:20 _— | Auto-Hide [19:25 19:27 @ ®

S1304vL €D

tsurvey 2 1 minute

', :

y y I T
5 16:10 16:15 16:20 16:25 16:30 16:35 16:40 16:45 16:50 16:5¢ 1 hour 17:10 17:15 17:20 17:25 17:30 17:35 19:20

B,

Cl®

1day

AD SIGNAL STRENGTH ms___ DEPTH__ALTITUDE DATE Whole Survey

Time Interval
in Review

Figure 4-7: Customizing the Split View presentation on Profile Plot

4.5.2 Cursor Panel

Cursor panel adds a quick summary of the readings corresponding to the cursor’s position on the plot.
Right-click anywhere on the blue area of Profile Plot, and select Toggle Cursor Panel.
Repeat the steps to close the Cursor Panel.

Full-Scale
OFields W Corrected
GMagnetic 10007 [
@ Position
Bottom

@ Depth
Altitude

: Add marker here
@ MetaData - T Add line marker here

.Signai Strength 791 b Toggle Cursor Panel
OMarkers S | Toggle Timeline Span
.Gaps s 82m I DEP T Analyze
OlLines 4.2m g ALT Undelete

12.4m B eor
Otargets 13-Jan-22 17:19:15.6 Urigeiete Al

Figure 4-8: Profile Plot cursor panel shows readings at the cursor position

Jo
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4.5.3 Selecting a range of profile data

To select a range (time interval) of profile data, use Alt + mouse.
Right-click on the selection to open a context menu, containing several options such as mark survey line or show summary
analysis (*available with BAM activation).

T Analysis - [m] X

Analysis

LATITUDE, LONGITUDE U™ PATH LENGTH )
¥ 43.745 N, 79.140538°W | 17N 649718.0, 4845273.3 30.1m @ Copy location

END DU

START ON =
© 13_Jan-2022 17:18:31 13-Jan-2022 17:18:54 00:00:22 %' f Show in plot

Delete

SERIES MIN MAX - MIN) MAX TO MIN DISTANCE(m
Zoom Magnetic| @ |53974.566|53990.944|53959.173| 31.771 d

Undelete 8.401 8. 700‘ 8. 100 0.600
Undelete All " Bottom 19.578 @
Mark Line Here i 11.176| 12.580‘ 94580‘ 3.000
Analyze

| & Marktarget here 4 Mark Target

17:19

Figure 4-9: Selecting a range of data using Alt+mouse allows several operations including summary analysis (a BAM feature)

4.6 Markers

Markers are a useful tool during data collection as well as post-processing.

A marker in BOB represents a moment in time or a specific reading of importance, and may have a name and a note associated
with it. Use markers to keep survey notes along the way, or label any of the following:

Anomalies Magnetic anomalies, points of interest along the survey path, or any other anomalies
(e.g. altitude, depth) that you wish to make note of.

Events Operational notes, retrieval and re-deployment, or passing objects that could cause an anomaly
(buoys, docks, known obstacles, other vessels etc.) or changes in survey equipment or settings.
Mark those to avoid misinterpreting them later as true anomalies.

Changes in BOB creates automatic markers each time the user changes the sampling rate or the layback.
survey You may also want to mark major changes in survey speed or depth, wind, sea state etc.
parameters Any survey notes that could be useful to know for the data analyst when interpreting the data.

Important: A marker is a point in time along the survey path, representing a specific magnetometer reading or a specific
anomaly. As such, its geographic coordinates are determined by the layback, as it represents the position of the
towfish at a specific point in time. Changing the layback for the past data will also affect the coordinates of all
markers on that stretch of survey, but will not offset the markers on timeline, maintaining their relationship to
original events or specific readings they identify.

Hint: This feature of markers can be used to determine and apply lag correction by fine-tuning the layback.
See Section 3.5 Layback Correction for details.
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4.6.1 Placing markers

You can add a new marker at any time, anywhere along the data profile or along the survey path on the GeoPlot.

Simply right-click on the profile (or path location) and select Add marker here from the menu.

j 3 @ Expand All Collapse All F =
~ © Anomalies gl
£ 23
2z
2 Qo 2|5
a Q202 =
Q30 4
Q304
Qa0
= (& Anomalies Large
Qa0
®  Add marker here @ 301
[ Add line marker here Qo
& Toggle Cursor Panel @4,01
£ Toggle Timeline Span » @ User Markers
Analyze >t =
T T b e i T T = D 4 53 &
713 Undelete 1715 16:25 19.27 &) - (D))
Undelete All
s survey 2 feese @

" " T g 1 1
5 16:10 16:15 16:20 16:25 16:30 16:35 16:40 16:45 16:50 16:35 17h 17:05 1710 1715 17:20 25 17:30 17:35 18:20

Figure 4-10: To add a marker to the profile, right click on the specific point and select “Add marker here”. Assigning colors to marker sets helps
distinguish them on the timeline, profile and map view.

The Add Marker dialog will ask you to enter a label (or name) for the marker, and select which group or marker set it should be
listed under. By default, all markers will be added to the User Markers set. You can create your custom sets and assign colors to
each set to help differentiate markers on both the profile and the GeoPlot. Each set can be shown or hidden as needed.

(@ Add Marker - x (@ Add Marker - x

i a2 ™ i orsie a2 ™

4-02 L 4-02

13-Jan-2022 Ol 17:13:53.539 e 13-Jan-2022 17:13:53.539

Copy coordinates
to clipboard

No location found @ ) 13.74204°N, 79.140324°W
4 17N 649743.5, 4844903.0

o] o o] mee

Figure 4-11: Add Marker dialog allows you to enter a label as select Figure 4-12: After the marker has been created, BOB will assign
the marker set. You can also edit the exact time associated with the coordinates to it based on layback. These can be copied to the
marker clipboard if needed

You will see your newly-added marker on the Profile, in the Marker List panel to the right of profile, on the survey timeline
below the profile, as well as on the GeoPlot.

You can access the marker properties by right-clicking on the marker flag above the profile or on the GeoPlot, or in the list.
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4.6.2 Opening a marker
You can open the marker’s location and properties by right-clicking the marker icon above profile plot, or on the marker list.

To move a marker, simply move its flag on the Profile, or the GeoPlot.

Marker flag

Bxpand All Callapse Al

» © Anomalies

Si3ouvl
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16:10 16:15 16:20 16:25 16:30 18:35 16:40 16:45 16:30 16:35 17h 17:05 J 1710 17:15 17:20 17:25 17:30 17:35 19:20

Figure 4-13: Right-click on the listed marker as select Goto to open the corresponding profile interval

4.6.3 Managing the marker list

Marker list can be used to organize the markers, move them between marker sets, export the list to a file, or import marker list
from a file. This allows you to keep more than one list of markers (helpful during post-processing), or transfer markers from
another computer. You can also save the list as backup in case you accidentally delete or modify markers.

Q Expand All Collapse All FI &
— » © Anomalies els
2 ~ © Anomalies Large 3(H
2 Qo 5|
Q3o ol |
o 3-02 Goto
e IS ey
[ e ] :
% @'UAS_: " e properties
' Layback set to 15.0m, offset:0.0m
' Layback set to 50.0m, offset:0.0m
' Sample rate: 2Hz
' Sample rate: 4Hz
' Sample rate: 4Hz
® on 4 Qo)
Nelw Import / Export
set marker list

Figure 4-14: Marker List panel with options to Import from or export to a list file

Hint: Markers can be used to determine the exact layback during post-processing, since they represent specific events or mag
anomalies rather than specific locations. If the same anomaly is encountered on two or more adjacent survey lines with
opposite headings, placing markers on the actual magnetic anomalies in profile view will reveal the associated geo-
locations of anomaly peaks on the GeoPlot. If an offset between markers is seen on the map, this offset may indicate a
slight error in layback. Correcting this layback error will improve the data quality and anomaly alignment on the map
view.
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4.7 Survey guide grid design

Please review section 2.8 Geo Plot Window for an introduction to GeoPlot interface features.

4.7.1 Guide Grid overview
The tool for creating grids of guide lines is found in the drop-down tool menu in the GeoPlot.

Guide Lines is the term used in BOB for planned survey lines. The term Survey Lines refers to user-marked stretches of covered
survey path that represent completed lines. Refer to section 5 for details on Survey Lines.

Use the guide grid tool to draw a survey outline. Note the Rotate button in the center, and Resize button in the bottom-right
corner. Click the Accept button once the shape and orientation of the survey block is approximately correct.

(a& Geo Plot & .)*(. E BB~ 52-39(!"\ &
© @ Fish Path M Just lines
@ Boat Path \

@ Markers
@ Lines '

@ Targets @ Nomes

@ Guide Lines *
@ Selection

@ Cursor &

O Grid +

@ Equipment ~—
© Compass Rose

O Scale wu™ w—

© Image O

© Total Field —_

© Analytic Signal =——@

Figure 4-15: Use the Guide Grid tool to draw an outline of your survey block

After you click Accept, the Configure Guide Grid dialog will open, where you can customize the coordinates of the origin, the
number and spacing of both lines and tie lines, as well as the bearing. By default, BOB will use 10m line spacing, and North-
South orientation, with the origin in the North-West corner of the block.

£ Configure Guide Grid X

B 42452640}

Figure 4-16: Configure Guide Grid dialog offers options to customize line orientation and spacing, as well as exact origin location.
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Leaving the settings unchanged, you will see a guide grid similar to the one below.

Figure 4-17: Default Guide Grid settings use North-South line orientation with 10m line spacing, and the origin in the NW corner.

To edit the guide grid, right-click on the line number label while having the Guide Grid tool cursor selected, and select Edit.

4.7.2 Save guide grid to a file, or import one from file

The guide line grid can be saved to a file with XML extension if you right-click on the Guide Lines in the Layers panel, and select
Export.

@ Markers
@ Lines '
@ Targets @ Nomes

O Guide Lines

@ Selection Import Oasis File

. Cursor & Import CSV File

© Grid Delete All

© Equipment -

The Import option will import an XML file created by BOB.
You may choose to have several guide line grids, for different sections of the survey.

The Edit Guide Grid dialog offers an option to give unique names to guide grids.
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4.7.3 Import survey guide lines from 3™ party software

BOB supports two basic (ASCII) text formats for importing survey guide lines from a file: Generic CSV file, and Oasis motaj XYZ
line file.

Import

Import Qasis File
Export

Delete All

4.7.3.1 Import guide lines from a generic CSV file

A generic CSV file must contain a header row as shown below (without spaces), and must be formatted as follows:
Line_Name, Start_Latitude, Start_Longitude, End_Latitude, End_Longitude
1,001,43.693011,-79.247878,43.703941,-79.229123
1,002,43.692890,-79.247743,43.703819,-79.228989
1,003,43.692768,-79.247609,43.703698,-79.228855
1,004,43.692647,-79.247475,43.703577,-79.228721

Etc.

Line name must start with a letter, and may contain 1-4 digits

4.7.3.2 Import guide lines from an Oasis montaj XYZ line file

Oasis montaj XYZ line files do not require a header row, but must be formatted as follows to be imported into BOB, with line
name, followed by starting point and end point coordinates on separate lines:

L0011
43.693011, -79.247878
43.703941, -79.229123
L002
43.692890,-79.247743
43.703819,-79.228989
L002
43.692768,-79.247609

43.703698,-79.228855

4.7.4 Add a background map or image

Having a background map, chart or satellite image may simplify the job of planning a survey grid. If you have a marine chart or
map of the area in GeoTiff format, you may add it as a background image by right-clicking on either the Image group in the
Layers panel, or anywhere on the map itself.

Note that BOB only accepts GeoTiff images saved with WGS84 UTM projection, saved as a single TIFF file.

O Compass Rose ﬂ

© Scale  mm™ w—

Delete All
Save All

© Total Fi
O Analytic Signal =——®

Figure 4-18: Add a background map or image, provided it is saved as GeoTiff with WGS84 UTM projection.
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5 Importing survey data into BOB (e.g. AUV, UAV or Base station)

BOB allows previously-collected survey data to be imported into a blank survey for AUV or UAV survey types.
The following AUVs and UAVs are currently supported:

. L3 Iver2 and lver3 AUVs

e  Teledyne Gavia AUV

e  GEM Systems DRONEmag (GSMP-35)

e  GEM Systems Overhauser base station (GSM-19)

The file format will be automatically recognized by BOB based on the file header row, separated by commas or semicolons.
If the file header is missing or incorrectly formatted, BOB may not be able to import it. Refer to the ImportLog in that case.

5.1 Importing AUV survey data into BOB

AUV data can be imported either during the initial creation of a new blank survey, or from the Main Window using the menu
Survey > Import AUV.

The menu method allows multiple files to be imported (e.g. from several consecutive surveys in the same area).

NOTE:  When importing data from multiple files must be done in chronological order.

& BOB - (m] x

Marine Magnetics

&

\® Start New Survey Survey Name | 2020-01-10 - lver AUV survey v
I
‘U Use Current Survey AUV Explorer
Location Delaware Bay Single Sensor v
(_ Load Saved Survey Magnetometer

Surveyor

Select

1
e

Notes
Import Data

@

Figure 5-1 - To import AUV data while in the Setup Assistant, use the Import Data button below the magnetometer type

IMPORTANT: The AUV log file must have the header row containing all column names in order for BOB to recognize the
file format and determine which columns to import.

If the Import process fails, please review the Import Log report for a summary of issues.

Once the magnetometer log file was successfully imported, an AUV or UAV survey can be processed or inspected the same way
that a towed magnetometer survey would.

Please refer to section 3.5.3 AUV layback determination for details on layback computation in AUV-towed surveys.
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Figure 5-2 - To import AUV data while in the Main Window, use the menu Survey > Import AUV file.

This method allows multiple files to be imported, in chronological order.

Recommended filter settings are shown in Table 5-1. Important parameters are marked with (*).

Table 5-1 - Data Import filter settings for AUV-towed magnetometer data

Import filter Recommended setting

Maximum Magnetic Field 60,000 nT is the default setting. Adjust if needed.

Use this parameter to eliminate unwanted drop-outs and bad readings (e.g. values
corresponding to AUV being near the support vessel or launch dock)

Minimum Magnetic Field* 20,000 nT is the default setting, which may be too low for most situations.
Use the lowest expected valid field value for the survey area. You may need to preview the

data first, and determine the lowest valid total field value. E.g. 46,000 nT for most mid-
latitude locations.

Signal st h* A minimum value of 80 is recommended for Explorer magnetometer.
ignal stren
& & Use a higher value if too many bad readings get imported on the first attempt.

Time Adjustment Do not modify unless you suspect a time offset relative to UTC time in the survey data.

Time Zone in file Do not modify unless you have a specific reason to do so.

6.1m is the default setting for the Iver AUV towing an Explorer with a 5m tow cable.

*
Layback Modify if using a different AUV or tow cable configuration.
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5.2 Importing Base Station data into BOB

The import process for base station files is similar to that for AUV data, with the exception of the Layback setting. BOB requires
the file to have a correct header row, which informs BOB of what type of device the data comes from, and which columns to
import. For details on Base Station data formats and import steps, please refer to section 6.3 Base Station Correction.

The following base station data formats are currently supported in BOB:

e  Sentinel and Sentinel2

e  GEM Systems Overhauser base station (GSM-19)

e Intermagnet IAGA observatory formats (https://www.intermagnet.org/)

e  Generic CSV data format, consisting of the following columns: Date, Time, Magnetic_Field

5.3 Importing GEM Systems DRONEmag data into BOB

The import process for GEM DRONEmag data is similar to that for AUV data. Flight data are downloaded from the UAV/drone,
and then imported into a survey in BOB as part of post-processing. Multiple flight log files can be imported into the same BOB
survey, provided it is done in chronological order.

First a blank new survey is created in BOB, with a DRONEmag magnetometer type selected. See Figure 5-3.
If the UAV/drone is equipped with an auxiliary altimeter (e.g. laser altimeter), select the corresponding option at this time.
There are two options for importing the flight data files:

. Using the Import Data button in BOB Setup Assistant, as seen in Figure 5-3
e  Using the Import AUV file option in the Survey menu, as seen in Figure 5-2

In both cases, the Mag Reading Import dialog will be shown, with options for selecting the source flight log file, and specifying
the import filter parameters.

Determining the optimal filter settings may require you to import the data first into a temporary survey and review it carefully;
and then create a new BOB survey into which data can be re-imported using specific filter settings for cleaner data.

Recommended filter settings are shown in Table 5-2. Important parameters are marked with (*).

./ BOB - o x
Marine Magnetics

Select

Survey DRONEmag D...

\®) Start New Survey Survey Name | DRONEmag Demo Survey - FL 2022 | E i )
' Use Current Survey I GEM Drone Mag

Location | Florida RC club field | | GEM Singe Sensor -
U Load Saved Survey \ Magnatomater

Surveyor | |

Start Dat -
= Altimeter \®) Yes._J No
End Date
Readings

Notes EGSMP—EEU DRONEmag
| B4l M&QC drane Import Data
| Sentinel2 base station mag as diurnal reference
| 3m line spacing, 7m alt (drone altitude)
| 5 test targets laid out acrass RC flying field

Figure 5-3 - GEM Drone Mag device type is used when importing UAV/drone flight data into BOB.
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J Mag Reading Import *

Import Mag Readings

® T I
(UTC) Coordinated Universal Time "

14
Change Layback

Figure 5-4 - Data import filter settings specific to UAV/DRONEmag data

Table 5-2 - Data Import filter settings for DRONEmag flight data

Import filter Recommended setting

Maximum Magnetic Field

60,000 nT is the default setting. Adjust if needed.

Minimum Magnetic Field*

Use this parameter to eliminate unwanted drop-outs and bad readings (e.g. values
corresponding to UAV in landed position)

20,000 nT is the default setting, which may be too low for most situations.

Use the lowest expected valid field value for the survey area. You may need to preview the
data first, and determine the lowest valid total field value. E.g. 46,000 nT for most mid-
latitude locations.

Signal strength*

A minimum value of 90 is recommended for the GSMP-35 magnetometer.

Use a higher value if too many bad readings get imported on the first attempt.

Time Adjustment

Do not modify unless you suspect a time offset relative to UTC time in the survey data.

Time Zone in file

Do not modify unless you have a specific reason to.

Layback*

0.5m is the default setting for UAV/DRONEmag with a sensor suspended on a tether below.
Modify if using a different sensor mount or configuration.
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6 Data Processing with BOB

BOB offers the following data processing tools:

Survey line marking

Anomaly marking (using Markers)
Deleting bad or unwanted readings
Layback fine-tuning (lag correction)
Heading bias correction

Data export in customizable CSV format

With the additional BAM activation, the following features are added:

Summary analysis for a selected range of profile data

Total Field surface plot generation

Analytic Signal (Total Gradient) surface plot generation (derived from a Total Field grid)
Target marking and export

Plot data export in grid exchange (GXF) and GeoTiff formats

6.1 BOB Workflow Overview for Data Processing

Key steps for setting up BOB for data collection:

Mark Survey Lines on the completed survey path in GeoPlot to exclude unwanted turns and transits

Review each marked line in Profile view to identify and remove bad readings

Use markers to identify clear anomalies in profile view.

Hint: using a systematic naming scheme may help keep track of anomalies on a list. (e.g. 02-01 may represent line 2
anomaly #1)

Separate anomalies into types, as needed, using marker sets (e.g. Large vs Small anomalies)

Identify possible false anomalies resulting from towfish coming too close to the bottom, looking for matching peaks
in magnetic field and bottom topography

Inspect the positions of anomaly markers on the GeoPlot view, looking for possible correlations between adjacent
lines

Apply layback correction using clear anomalies corresponding to the same source, but collected on lines covered in
opposite directions. (i.e. adjust layback to make such anomalies match)

Import base station data, if available, and apply base station correction

Create magnetic and gradient maps using BAM (if activated)

Mark targets over anomalies of interest.

Targets will contain key statistics of the each anomaly profile (magnitude, length, altitude, etc.).

Save resulting maps, export lists of Targets and Markers

Save backup copies of markers, survey lines and targets lists, as well as the entire survey

Data Processing with BOB
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6.2 Survey Lines

Marking the survey lines on the completed survey path is usually the first step of preparing the dataset for analysis.

A survey line in BOB is an interval of time, and is marked with start and end flags on both the Profile and the GeoPlot.

The green flag denotes the start of a line, and the red flag denotes its end.

Survey Lines can be marked in real-time during data collection, but are normally marked during post processing.

Survey Lines are distinct from Guide lines used to design a survey block and follow the grid.

Similar to markers, the coordinates of the start and end points of a survey line are dependent on the layback, because they
identify specific magnetometer readings, not specific locations. Changing the layback for the survey during post-processing will
also change the coordinates associated with the start and end points of survey lines.

6.2.1 Marking a survey line in Profile view

Marking survey lines is easiest if you have both Profile and GeoPlot windows open side by side.

There are several ways to mark survey lines in BOB. Please refer to the GeoPlot section for alternative ways.

To mark a survey line in Profile view, start by selecting a time interval on the profile that corresponds to the right location
stretch on the map view, then right-click anywhere on the profile area and select “Add line marker here”.

@? F- LINE START END __9__
a |Jan-1315:534 Jan-1316:11|
== Uan-1316:20 Jan-13 16:20 | =
z Jan-131632 | Jan-13 1641 | &
o Jan-13 16:44 | Jan-13 16:53
@ Add marker here
EL  Add line marker here
@ Toggle Cursor Panel
B Toggle Timeline Span
B 15:56:05.132
RS 13-1an-2022 Ti 7:15:36.811
18m 21s
T T T T T T T T T T T T T T T - 2 =, -
1858 1650 17h 17:01 1702 TR03 1704 1705 1706 1707 TR0R TE09 1710 1701 LEAEIE T AE R v APt ©|® & W ©
survey 2 ®
[ 2 . 8 hd
T 1 T T ‘L B T 1 T 1) U i T I ‘l‘
16:10 16:15 16:20 16:25 16:30 16:35 16:40 16:45 16:50 16:55 17h 17:05 17:10 1715 17:20 17:25 17:30 17:35 19:20
L ]

I List of marked
Time interval of Line 5 survey lines

Figure 6-1: To mark a new survey lines, zoom to the corresponding time interval, and right-click on the profile area to open a menu

BOB will mark the entire visible area as a line, and add the new line to the list panel. You can adjust the position of the start and
end flag simply by moving them with a mouse.

LINE START END
LO1 |Jan-1315:54 Jan-13 1611
5 [L02 |Jan-1316:20 Jen-13 16:2%
103 Jan-1216:32 Jan-13 1641
104 [Jan-1316:4 Jan-13 16:53

suptuvii <@ |
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Delete
Undelete

17m 51s

T
17:06

- 1 -
1712 1713 17:14

T T T
17:03 17:04 17:05
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Figure 6-2: Selecting a survey line from a list will open it in the Profile view.
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An alternative way to mark a survey line is to make a selection on the profile (using Alt+mouse), and then right-click to open the
menu.

LINE START END

LO1 |Jan-13 15:54 Jan-13 16:11
102 |Jan-13 16:20 Jan-13 16:28
103 |Jan-1316:32 Jan-13 16:41
104 |

S139YL &

Select range of data Delete
with Alt + mouse

suBiivin <D
saNN A3ndns

Zoom
Undelete
Undelete All
Mark Line Here
T Analyze
5 Marktarget here

T T 7 T T T T T =7 T T 2 @
r 16:54 16:56 16:58 17h 17:02 17:04 17:06 17:08 17:10 17:12 17:14 17:16 17:18 | a8 W ©

o — o m i
y T T 1 y ' T T
1810 16:15 16:20 16:25 16:30 16:35 16:40 1643 16:50 16:55 17h 17:05 1710 1713 [W:P_O 1725 17:30 1735 19:20

Figure 6-3: You can also mark a survey line base on a range of profile data, using Alt+mouse to select.
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6.2.2 Marking a survey line on the GeoPlot

Having the GeoPlot window open while marking survey lines is the easiest method. You can use it to verify that your profile
selection matches the actual survey path stretch. Alternatively, use the line marking tool in the drop-down toolbar to mark a
survey line right on the GeoPlot. Please refer to section 6.2.3 for the fastest method of cutting the survey path into individual
lines.

(@ BOB :: Geo Plot - 2022-01-12 - Cable survey 2 ‘ — m] x
@, GeoPlot [ st QR & v %0\

© O Fish Path™, M Justlines

@ Boat Path \

@ Markers

O Lines 1

© Targets @ Names

@ Guide Lines *

© Selection

© Cursor &

@ Grid 1+

© Equipment ~—

o] Compass Rose -

O Scale pu™ m—

© Image —
© Total Field —_—
@ Analytic Signal =——®

MNavAssist

()
@)

Data View

Figure 6-4: GeoPlot toolbar offers a line marking tool. Use it to place start and end flags right on the survey path.
This can be done during data collection and during post-processing.

Note: Survey lines cannot overlap. If your selection includes a start or end flag from another marked line, you will not be
able to define a new survey line unless you adjust the selection.
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6.2.3

Marking survey lines using a marquee selection box and automatic numbering

Beginning in December 2022, BOB allows automatic line marking within a selected area on a GeoPlot, as well as automatic re-
numbering for a list of marked lines. Follow the steps below to use the automatic line cutting tool.

1.

If the survey lines aren’t oriented N-S or E-W, use the North Arrow tool to rotate the map view such that survey lines
are oriented parallel to the sides of the GeoPlot window.

Select the automatic line cutting tool from the drop-down tool menu.

Draw a rectangular marquee selection box over the survey area, to include all the survey lines but exclude the turns
and unwanted segments of survey path.

In the Auto-label dialog prompt, specify the first number, and prefix if needed. Click OK to complete.
(@ BOB :: Geo Plot - 2022-01-12 - Cable survey 2 = o X
: ¥, 79.5m%
@& Geo Plot G xe E F )

00y

Click and hold to rotate plot
~¢

Cut survey area into lines

kad
ﬁa@m = g
J Auto-label Survey Lines X

e o

NavAssist @
Data View @

Figure 6-5: Automatic line cutting tool places line start and end markers where survey path intersects the box drawn by the user,
and assigns line numbers

BOB will automatically place survey line start and end markers on the survey path where it intersects the drawn box, and
assign line numbers in chronological order. Pre-existing marked lines will be skipped automatically.
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Use the Survey Lines list panel in the main BOB window to review the list of newly-created survey lines.
Automatic line numbering may create several short segments wherever irregular survey path crosses the drawn box boundary.

Such short line segments can be deleted from the list manually, and the list re-numbered again to start from the desired
starting number.

Including a prefix when assigning numbering can be helpful to identify individual survey blocks.
(e.g. AO01,A002,..... B0O01,B002, ...)

-12 - Cable survey 2 = a X

ot - 2022-0

@ rvey 2
@ GeoPlot & .,:‘_ E P ~ 12.%5“:'1\

LUNE  START

001 |Jan-13 16:05|Jan-13 16:07
002 | Jan-1316:11 Jan-13 16:19
003 |Jan-1316:21 Jan-13 16:29
004 Jan-1316:33 Jan-13 16:41
005 | Jan-1316:44 Jan-13 16:53
006 |Jan-13 16:58 Jan-13 17:07
007 |Jan-1317:10 Jan-1317:17
008 |Jan-1317:20 Jan-13 17:28
009 |Jan-1317:31 Jan-1317:37

sydvn <@
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17:25

NavAssist @
Data View @

Figure 6-6: Review the list of created lines to look for short irregular segments that may need to be deleted
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After deleting unwanted line segments, you may need to re-number the list from the first number.

Select the lines you wish to be re-numbered and click the Re-number button found near the bottom of the list panel.

@ BOB :: Geo Plot - 2022-01-12 - Cable survey 2 - m] X

0 79.5
Geo Plot Q e F v M,.J"\,

002 003 | 004 | 005 006 N 007
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|
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Figure 6-7: If needed, re-number the selection of good lines using the dedicated button found near the bottom of list panel
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Figure 6-8: Return GeoPlot to the default North-Up orientation by clicking on the center of the compass tool
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6.2.4 Marking survey lines during data collection

GeoPlot allows you to mark start and end points of the current survey line using keyboard shortcuts:
S (orL): Mark Start of new line here
E (orL): Mark End of new line here

For a list of all keyboard shortcuts in BOB, refer to Appendix G. Mouse and Keyboard Shortcuts.

@ 8OB :: Geo Plot - 2022-01-10 - Pipeline survey 2 a % | (@ BOB : Geo Plot - 2022-01-10 - Pipeline survey 2

@ GeoPlot £ .,:.. e~ e\ B | @ GeoPlot £ .,:,_ [ RO =

5625000} 662600 | 1663000

©

E: mark end of
new line here

S: mark start of
new line here

@)|| Navassist
Data View (@) pata View

OJ0)

Figure 6-9 - Survey Lines can be marked in real time during data collection using keyboard shortcuts.

6.2.5 Managing the list of survey lines
Once you have your survey lines marked, you can open any line in profile quickly simply by selecting it on the list.

Each line’s properties can be edited by selecting the line on the list, or by manually moving the start and end flags on either the
profile or the GeoPlot.

The list of survey lines can be exported to a file, or imported from a file. This can be useful during post processing, or when
transferring line sets between computers. Saving a list to a file can also serve as backup, in case you accidentally delete a survey
line.

Hint: You can have more than one list of survey lines for the same survey, with each set corresponding to different parts of
the survey, or even to specific anomalies. Switch between sets of survey lines by exporting your current list and
importing a different one from a file.
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6.3 Base Station Correction

BOB allows base station data to be imported and applied to the survey readings. Base station data can be a file from the Marine
Magnetics Sentinel base magnetometer, or from the Intermagnet network of magnetic observatories. BOB also accepts basic
CSV file format when importing base station data, allowing any magnetometer to be used as a base reference.

Base Station correction allows you to eliminate the effects of background changes in the overall magnetic field, so as to
highlight or reveal the magnetic properties of the area under survey. Much like tide correction for bathymetric or hydrographic
surveys, the effect of magnetic base correction varies each day, and is more valuable when background variation is high.

In order for base station correction to be effective, the base station must located close enough to your survey site as to be
exposed to the same exact background magnetic field variation, and to be representative of the geological setting. The greater
the physical distance and the more dissimilar local geology between the survey site and observatory site, the less
representative will base station be for your survey.

For optimal effectiveness, the base station should be located within a few kilometers of your survey area, either on land or
underwater, and must be away from any sources of human-caused or interference, traffic, or industrial infrastructure.
For specific recommendations on Base Station deployment, please refer to the Sentinel2 Operating Manual.

6.3.1 Importing Base Station data into BOB

Base station data import dialog is found in the Survey menu.

Marine Magnetics L ¥
BOB fSetup JMag ’_Piot

 cps #oiHelp

Select Survey e |
New Survey B0TTOM @ ?
- Edit Survey I
IMEFIELD WEAK GRAD * @ P e‘
Backup to File ~lg|=
Restore from File e
=|=|5
Export Survey Log B
Import AUV file =
Base Station Data
4 60,000 )
dl 20,000 g
gth:
“ Time Adi
{UTC) Coordinated Universal Time  ~
&) @II©

Figure 6-10 - Base Station data import dialog is found in the Survey menu

Note: BOB will search through the specified base station file and only import base station readings whose time stamps fall
within the survey interval, discarding the rest. No data will be imported if there is no time (or date) overlap between
the survey data and the base station data.

Review the Import Log after the import to ensure all the data were imported correctly.
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Table 6-1 - Data Import filter settings for base station data

Import filter Recommended setting

Maximum Magnetic Field 60,000 nT is the default setting. Adjust if needed.

20,000 nT is the default setting, which may be too low for some situations.

Use this parameter to eliminate unwanted drop-outs and bad readings (e.g. values

Minimum Magnetic Field* corresponding to interference from nearby vehicles or persons approaching the base station)

Use the lowest expected valid field value for the survey area. You may need to preview the
data first, and determine the lowest valid total field value. E.g. 46,000 nT for most mid-
latitude locations.

0 is the default setting, which applies in most situations.

Signal strength* Signal strength filtering is only supported for Sentinel2 data.
A minimum value of 90 can be used for Sentinel2.

Do not modify unless you suspect a time offset relative to UTC time or relative to survey

Time Adjustment
ime Adjustmen data.

Time Zone in file Do not modify unless you have a specific reason to.

Once data is imported successfully, the Base Station Data Review window will appear (Figure 6-11).

In this window the user may choose to selectively delete certain entries if necessary (i.e. entries corresponding to interference
from vehicles or persons approaching the base station, etc.).

HINT: Use the Alt+Mouse selection to zoom in on areas of interest in the profile.

When ready, click Apply Correction.
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Figure 6-11 - Review and clean up (if necessary) the base station data before applying it to your survey
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A new ‘Base’ signal will be added to the Fields group on the Layers panel.

A check box beside the Fields group allows user to show data with or without base correction applied.

Example showing longitudinal gradiometer survey profile:
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Figure 6-12 - Base station data (yellow trace) looks very similar to the towed magnetometer data (red and pink traces)
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Figure 6-13 — After base correction is applied: Towed magnetometer data flattens out, and shows only anomalies encountered during the
towed survey, without any of the background and ambient field changes.

6.3.2 IAGA Observatory base station data format
A world-wide network of magnetic observatories provides free reference data on the Intermagnet.org web site.

If you are fortunate to have one of the magnetic observatories near your survey site (normally within 200km radius for best
result), you may be able to apply base station correction using that data.

BOB supports the IAGA data format in which observatory files are stored.

Simply download the appropriate file(s) from Intermagnet.org, and point BOB's base station import to that file.
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6.3.3 Sentinel and Sentinel2 base station data formats

BOB automatically recognizes Sentinel and Sentinel2 data files. To import Sentinel log files, use the menu Survey > Base Station
Data. Click the Import button in the Base Station Data dialog. (See Figure 6-10 - Base Station data import dialog).

Sentinell base station log files are saved by the Sentinel software BaseLink as a plain text files with .mag extension, and are
formatted as follows. Each row begins with a Julian date (YY.DDD/) followed by time in UTC and Total Magnetic Field (nT).

18.026/15:33:53.0 053914.65
18.026/15:33:54.0 053914.01
18.026/15:33:55.0 053914.09
18.026/15:33:56.0 053914.06

18.026/15:33:57.0 053913.97 G

Sentinel2 base station log files are saved as plain text CSV, and are formatted as follows:

Reading_Date,Reading_Time,Magnetic_Field, Signal_Strength,Measurement_Duration,Flags (GPWM), System_Date, System_

Time
2022-11-28,14:27:52.000,53471.081,187, 965, ,2022-11-28,14:27:54.134
2022-11-28,14:27:53.000,53471.221,186, 965, ,2022-11-28,14:27:55.037
2022-11-28,14:27:54.000,53471.282,186, 965, ,2022-11-28,14:27:56.052
2022-11-28,14:27:55.000,53471.220,186, 965, ,2022-11-28,14:27:57.059
2022-11-28,14:27:56.000,53471.234,187, 965, ,2022-11-28,14:27:58.127

6.3.4 Generic magnetometer CSV data format
BOB allows a basic CSV file containing base magnetometer data to be imported
BOB will treat the first three columns of a CSV file as base station data, and will assume that those are assigned as follows:

Date, Time, Magnetic Field

All additional columns will be ignored.

Example:

Reading_Date,Reading_Time,Magnetic_Field
2022-02-16,20:11:15.200,21232.345
2022-02-16,20:11:19.000,22786.364
2022-02-16,20:11:19.500,19075.748
2022-02-16,20:11:20.000,20721.584
2022-02-16,20:11:20.500,18645.730

2022-02-16,20:11:21.000,18493.846

HINT:  The support for CSV format allows you to use data from one of your SeaSPY or Explorer magnetometers to be used as
base-correction data for your other magnetometer(s). Simply export what you consider to be reference data with the above
three columns to a separate CSV file, and then import the file into the survey you wish to correct.
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6.3.5 GEM Systems Overhauser base station data format
GEM Systems Overhause base station default format is shown below.
Note that the data rows contain only time, magnetic field and signal quality values, but does not contain a calendar date for
every reading. Instead, the survey date is specified once at the top of the file header, at the end of the line beginning with /ID.
IMPORTANT: If the line beginning with /ID is missing from the file header, BOB will not be able to import the base station
readings due to lack of a calendar date, which must match that in the survey data.

/Gem Systems GSM-19FB 2069188 v9.0 2 VI 2022 M elf@v9ob

/ID 1 file 1 survey.b 20 IX 22

/datum 48000.00

/ 045.2605444  016.9103740

/UTC+00:00

/33T

/GPS version 2018/Aug/24

/50Hz AC filter

/12.3V +31.25C

/time nT sq

101826.8 48129.86 99

101827.0 48129.95 99

101827.2 48130.16 99

101827.4 48129.77 99

101827.6 48129.54 99

101827.8 48129.78 99

101828.0 48129.99 99

101828.2 48129.62 99

101828.4 48129.61 99

101828.6 48129.68 99
Calendar date format samples formatted as Roman numerals:

/Gem Systems GSM-19 v9.0 22 IX 2022 M 1

/ID 1 file 1 survey.b 01 I 22 (01-01-2022)

/ID 1 file 1 survey.b 01 II 22 (01-02-2022)

/ID 1 file 1 survey.b 01 III22 (01-03-2022)

/ID 1 file 1 survey.b 01 IV 22 (01-04-2022)

/ID 1 file 1 survey.b 01 Vv 22 (01-05-2022)

/ID 1 file 1 survey.b 01 VI 22 (01-06-2022)

/ID 1 file 1 survey.b 01 VII22 (01-07-2022)

/ID 1 file 1 survey.b 01VIII22 (01-08-2022)

/ID 1 file 1 survey.b 01 IX 22 (01-09-2022)

/ID 1 file 1 survey.b 01 X 22 (01-10-2022)

/ID 1 file 1 survey.b 01 XI 22 (01-11-2022)

/ID 1 file 1 survey.b 01 XII22 (01-12-2022)
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7 Exporting data and saving backups

You can set BOB to export survey data to a text file, or print data in real time. Additionally, you can archive a full survey to a
backup file.

Refer to section 2.3 for an introduction to export data formats and options.

7.1 Backup a Survey

A backup copy of the entire survey and all GeoPlot data can be saved as a single MMS file. MMS (Marine Magnetics Survey) files
can be transferred to a different computer running BOB, or saved as a backup archive. MMS files is a Microsoft SQL Server
database file that can be restored on any computer with Microsoft SQL Server 2008 R2 (the Express edition is a free download
from Microsoft).

1. Click Survey > Backup To File in the main window menu bar.

2. Select the file location, enter the file name, and click the OK button. A MMS file that contains all of the survey data
will be created.

7.2 Export Select Survey Data to a Text File (CSV)

Click Survey > Export to open the Export Log dialog (Figure 7-1).

The Export tool offers great flexibility when exporting data for post processing in other software.

You may select specific data columns to include, type of coordinates, and corrections that need to be applied.

You can specify which data columns or corrections to include in the export file. The selection can also be saved as a preset:

Heading Bias Correction tool allows you to apply a constant offset to each survey line, by specifying the general direction of the
survey lines, and a degree range within which the direction will be considered the same. BOB will apply a positive shift to all
lines oriented in the positive direction, and a negative shift to those in opposite direction.

Tie Line bias will be applied to any ‘tie’ lines that are oriented at 90 degrees to the average survey line direction.

i Export Log - O X

] Sefect Al

¥
: [¥Reading Date

[¥Reading Time

[¥Magnetic Field

- [CSignal Quality
[¥Depth
[¥Altitude
[Ceak
[V Measurement Time
[¥iSignal Strength
[¥Gradient Condition

Import Now|  EERIVSTESEIS

[Poor Reading
[_Instrument Mistuned
[Reading ID
[[ISystem Date
[ClSystem Time
[VlLine Name
[¥Marker
[CIMarker Date
[Marker Time
[“Error

Figure 7-1: The Export Log dialog
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Table 7-1 - Customizable columns when exporting survey data as CSV file

Latitude/Longitude

Export coordinate data in decimal degree units

UTM (WGS-84)

Export coordinate data in northing meters, easting meters, and UTM zone format.

Show markers

Export markers.

Apply base station
correction

Use base station data to correct field readings. A separate column titled
‘Magnetic_Field_Corrected’ will be added to the file.

Show readings outside
survey lines

By default, data that is not inside a survey line will not be exported.
Check this box to export all data.

Show readings with time

Export data with a timestamp flagged as invalid.

errors

Delimit with: Click Space to generate a *.txt file that separates values with spaces,

or Comma for a *.csv file that uses commas instead.

Open file when done BOB will use the default program to open the *.txt or *.csv file after the export operation has
finished. In most cases, these will be Notepad for a space-delimited file and Excel for a comma-

delimited one.

Click the Export button after you have configured all settings. The progress bar at the bottom will reflect the export operation
progress, and the Export Log dialog will close when the progress is complete. If you have selected Open file when done, the
newly created file will be opened as well. See for log examples.

7.3 Export Markers or Survey lines to a CSV file

Refer to section 4.6 (Markers) for a quick summary of export to file functions for lists of markers or survey lines.

7.4 Export Guide Lines or Guide Line Grids to a file (XML format)

Refer to section 4.7.2 (Survey guide grid design) for a quick summary of export to file functions for lists of markers or survey
lines

Support for KMZ and KML formats is coming soon!

7.5 Export survey map as GeoTiff

The current view of the GeoPlot window can be exported as a georeferenced raster image (GeoTiff) exactly as it seen.
Hide or show the map layers you wish to include, then right-click on the map and choose Export.
You will be asked to modify the output file resolution (if necessary), and then for the output file name.

IMPORTANT: To save the file as GeoTiff, select the GeoTiff file format when entering the file name.
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8 BAM (BOB Analytic Module) Overview

8.1 BAM Introduction

BAM is an extension to BOB, offering a set of tools for data analysis and visualization. BAM is activated from within BOB using a
license key, after BOB is installed on your system.

BAM adds the following functionality to BOB:

1.

2
3.
4

o

Data profile summary analysis
Target markers
Surface plot generation for Total Field measurements.

Analytic Signal generation from Total Field plot. (On SeaQuest 3-axis gradiometers, the Analytic Signal is measured
directly in real-time. BAM creates a surface plot of the direct measurements from Analytic Signal).

Map export (as GeoTiff)

Surface Plot export as both GeoTiff and as raw data in Grid Exchange format (.GXF)

For details on the features and techniques enabled with the BAM extension, please refer to the BAM user guide.

8.2 Export BAM generated surface plots

BOB allows the magnetic maps (surface plots) to be exported, both as georeferenced raster images (GeoTiff) as well as actual
underlying grid data (GXF ASCII format).

Simply right-click on the surface plot thumbnail in the GeoPlot layers panel, and choose either Export Data or Export Image.

Please refer to the BAM user guide for detailed instructions.

BAM (BOB Analytic Module) Overview

52



BOB User Manual BAM (BOB Analytic Module) Overview

53

8.3 Activating your BAM license

Once you receive a BAM activation key from Marine Magnetics, please follow these steps to activate BAM functionality on your
computer. You can move your BAM license between computers by first deactivating it on one computer, and then activating it

on another, provided that both computers are connected to the Internet.

1. Start BOB

2. Navigate to the Main Window using one of the following two options:

L]
a. Either open one of the existing surveys on the list, and click Done to skip to Main Window
(e.g. use one of the demo BOB surveys available for downloading on the BOB installation page)
 BOB — [m) x
Marine Magnetics
Select Connect & 3 Connectl& Sync & ¥y )
Survey Sﬂéuesm”_" | GPS Mag Confirm =2
@ Start New Survey sunver Locanion stasT o
DEMG AUV SURVEY - Hamilton - Base Corrected | DEMO 16-Oct-2017 16:09 | 16-Oct-2017 20:15
M SeaQuest Pipeline Demo Survey DEMO Lake Ontario 03-Oct-2012 11:27 | 25- 012 20:08
(® Load Saved Survey | SeaSpy Pipeline Demo Survey DEMO Lake Ontario
36 surveys were deleted,
[rex] [
o
Or start a new blank survey and click Done to skip to Main window
J BOB — o x
Marine Magnetics
Connect » Connect, ; y Sync & ¥ sy )
- GPS & Mag JB Confirm JG,,S
Survey Name | biank \
() Use Current Survey . SeasP¥/Explarer:
Location ] Single Sensor -
(U Load Saved Survey Magnetometer
Surveyor |
Notes J Altimeter &/ Yes{_ No
L]
L]

3. Inthe menu bar, go to Help > License > Activate

Fsep f vag @rio: F suvey @ cps fRinelg

i SRR .srRENGrJ‘ Reset Suppressed Dialogs
4.0H: Y 2.007 nT/m 556 :f::rm‘ About
‘ Notifications
Update

License Activate |
7 Diagnostics Deactivate
Info
L]
[ ]

4. Copy your BAM Activation Key from the BAM License email and paste it into the Activation box:

[ ]

5.  You should see a new window, confirming that BAM has been activated on your computer.
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9 Appendix A. Signal Layer descriptions for Main Window Plot

BOB displays Markers, Gaps, and Lines layers for all magnetometers. The following tables show descriptions for device-specific

layers.

9.1 Explorer and SeaSPY Magnetometers

Layer group

Description

Fields Magnetic Total magnetic field reading. Units: nanoTeslas (nT)
Depth Distance between water surface and magnetometer. Shown for magnetometers
P with depth sensor option. Units: meters (m)
Distance between water surface and water bottom (water column) calculated
Position Bottom from depth sensor and altimeter readings. Shown for SeaSPY magnetometers
with depth sensor and altimeter options. Units: meters (m)
Altitude Distance between magnetometer and water bottom. Shown for SeaSPY

magnetometers with altimeter option. Units: meters (m)

9.2 SeaSPY Gradiometers

Layer group ‘ Layer ‘ Description
Horizontal gradient. Difference between two sensors along the horizontal
Hor. (transverse to the direction of travel) axis divided over the distance between
them. Shown for horizontal gradiometers. Units: nanoTeslas/meter (nT/m)
Gradients Longitudinal gradient. Difference between two sensors along the longitudinal
Lon (along the direction of travel) axis divided over the distance between them. For
& horizontal gradiometers, the calculated along-track gradient. Units:
nanoTeslas/meter (nT/m)
Total Pythagorean addition of all individual gradients. Units: nanoTeslas/meter (nT/m)
Port Port sensor total magnetic field reading. Shown for horizontal gradiometers.
Units: nanoTeslas (nT)
Starb Starboard sensor total magnetic field reading. Shown for horizontal
’ gradiometers. Units: nanoTeslas (nT)
Fields
Fore Fore sensor total magnetic field reading. Shown for longitudinal gradiometers.
Units: nanoTeslas (nT)
Aft Aft sensor total magnetic field reading. Shown for longitudinal gradiometers.
Units: nanoTeslas (nT)
- Distance between water surface and magnetometer. Shown for magnetometers
Position Depth . . .
with depth sensor option. Units: meters (m)
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Distance between water surface and water bottom (water column) calculated

Position Bottom from depth sensor and altimeter readings. Shown for magnetometers with
depth sensor and altimeter options. Units: meters (m)
" . Distance between magnetometer and water bottom. Shown for magnetometers
Position Altitude

with altimeter option. Units: meters (m)

9.3 SeaQuest Gradiometers

Description

Horizontal gradient. Difference between two sensors along the horizontal (transverse

Hor. to the direction of travel) axis divided over the distance between them. Units:
nanoTeslas/meter (nT/m)
Longitudinal gradient. Difference between two sensors along the longitudinal (along
Long. the direction of travel) axis divided over the distance between them. Units:
Gradients nanoTeslas/meter (nT/m)
Vertical gradient. Difference between the port and starboard average and the
Vert. vertical sensor reading, divided over the distance to the vertical sensor. Shown for
gradiometers with a vertical sensor.
Total gradient (analytic signal). Pythagorean addition of all individual gradients.
Total .
Units: nanoTeslas/meter (nT/m)
Port Port sensor total magnetic field reading. Units: nanoTeslas (nT)
Starb. Starboard sensor total magnetic field reading. Units: nanoTeslas (nT)
Fields Vert Vertical sensor total magnetic field reading. Shown for gradiometers with a vertical
’ sensor. Units: nanoTeslas (nT)
Aft Aft sensor total magnetic field reading. Shown for gradiometers with an aft sensor.
Units: nanoTeslas (nT)
Depth Gradiometer depth below water surface. Units: meters (m)
" Overall water column depth. Calculated as a sum of depth and altitude. Units: meters
Position Bottom
(m)
Altitude Gradiometer altitude above sea floor. Units: meters (m)
pitch Angle between track and the direction the gradiometer nose is facing. Units: degrees
()
Attitude Roll Angle between horizon line and the plane created by the gradiometer wings. Units:
degrees (°)
Heading Heading, relative to magnetic north. Units: degrees (°)

55



BOB User Manual

Appendix B. Warnings

56

10 Appendix B. Warnings

The following table shows the thresholds for each of the warnings in the status bar.

Label Green Yellow Red
Signal Strength Good: >150
’ Acceptable: 110-150 Poor: <110

(SeaSPY & Explorer)  Excellent: >180 P
Signal Strength Good: >200 . .
(SeaQuest) Excellent: 300 Acceptable: 150-200 Poor: <150

Gradient conditions are Gradient conditions are not
Gradient satisfactory for survey acceptable for survey

operations operations
Leak No leak detected (0-1) Leak is likely (2) Leak has occurred (3-9)
Depth Good: Within operating range Check magnetometer
Altitude Good: Within operating range Increase altitude
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11 Appendix F. Timekeeping in BOB

BOB keeps track of several clocks / time values simultaneously. All use UTC time.

PC / System The time provided by the PC clock in UTC (based on the time zone configured in Windows).

Magnetometer | The time extrapolated from the last magnetometer time response.

GPS The time extrapolated from the last valid GPS fix.

Internal GPS This is the same as the magnetometer clock. BOB does not have access to the internal GPS clock. When
you synchronize the magnetometer to the internal GPS using BOB, a command is sent to the
magnetometer, which does the synchronization internally.

11.1 Time Extrapolation

The GPS time is calculated using the last fix received from the GPS. BOB records the difference between the GPS time and the
PC time as an offset. This offset is added to the PC time to calculate the current GPS time when needed. Likewise, BOB records
the difference between the magnetometer clock and the PC clock when a response to the “get time” command is received from
the magnetometer.

11.2 Changing the PC Clock

BOB will detect if the PC is changed, and try to get a new time string from the magnetometer to recalculate the offset. BOB will
update the GPS offset when the next GPS fix is received.

Changing the PC time when sampling is on is not recommended. For best results, set the PC time as accurately as possible at
the start of the survey. To change the PC time after the survey has started, turn sampling off first and synchronize the
magnetometer and GPS again after changing the PC time.

11.3 Automatic Synchronization at Startup

BOB will synchronize the magnetometer to the GPS only the first time they are both connected. If you reconnect either, they
will not be automatically synchronized, unless you have restarted BOB before connecting either device. To synchronize to a
different device, select the device from the dropdown list and click the Set Mag Clock button in the Confirm & Configure tab.

11.4 Out of Sync Data

If a magnetometer reading is dated earlier than previously recorded data, BOB will flag it as invalid and save it to the database,
but it will not be shown on the screen. The Export Log dialog has the option to include invalid readings in the exported text file.
If one or two magnetometer readings jump ahead far into the future, they will be ignored, assuming there are spurious
characters in the magnetometer data string.
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12 Appendix G. Mouse and Keyboard Shortcuts

Key

Mouse action

Main window plot area

Result

) -

Drag sideways

Move Review pane time range.

1

Drag up and down

Move (offset) selected data layers. The depth, altitude, and
bottom layers cannot be offset.

Shift @ ) Move sideways Move Review pane time range.
Shift @ I Move up and down Move (offset) selected data layers.
Ctrl @ f— Drag sideways Scale selected time range.
Ctrl @ I Drag up and down Scale selected data layers.
Ctrl-shift @ I Drag up and down Scale selected data layers, but keep the same time range.
- @ Scroll Move Review pane time range.
Ctrl @ Scroll Scale selected time range.
Ctrl-shift @ Scroll Scale selected data layers.
Geo Plot window plot area
On the path: Move the selection point.
- @ L d I Drag

Off the path: Pan the plot.

u

Click near a path

Move the selection point.

8

Scroll

Scale the plot.

Ctrl @ Click near a path Add a marker instantly.

Alt @ d— I Drag sideways or up/down Create a survey line.

S - - Mark the start of a new survey line at the current time.

E - - Mark the end of a new survey line at the current time.

L i i Mark the start and end of a new survey line at the current

time.
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