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MagLog ProO/MagLogLite &

Software Installation and Registration Procedure

This program is the newest version of our standard MagLogProa or

MagLogLiteE logging package. It now includes a Configuration Wizard that will
step the user through set up of the G-880, G-881 and G-882 Marine
Magnetometers and G-823A or G-823B airborne/base station systems. This
software is in continual development, so make sure you check our website
regularly for the latest version. For instance, a feature such as fiSurvey Playbacko
and iPrint on Anomalyoenable high-speed anomaly detection and location.

Important! A hardware key (Dongle) or Registration number Key Code
protects these versions of MagLog Prod and MaglLogLite E . You may
choose to receive either Dongle or Key Code but not both when you

purchase the program. You must follow the procedure below in order to

enable the version that you purchased, either MagLog Pro& or MagLoglLite &.
Note that the Dongle may be moved to mult  iple computers but the Key Code

is only provided to enable 1 computer  from which the USER ID was

generated as discussed below.

1. Install MagLogProd or MagLogLited byr unni ng setup from fiGeome
You can also download the latest version from our website. During setup you
will be prompted to enter your company and user name. This is mandatory.
You also can connect the dongle to the USB port at this time.

2. To use MagLogProd or MagLogLitea , you must always have the Hardware
Key (Dongle) connected to a USB port of the PC on which the software is
installed.Alternately you must have a permanent or temporary Key Code from
Geometrics, see below). The Dongle should be connected before the program
IS started.

3. You may install MagLog on as many computers as you wish, but only the
computer with the Dongle key connected will be able to acquire data. If you
have installed with a USB dongle key, you may ignore steps 4, 5 and 6.

4. If you do not have a dongle but requested the Softare Key when you start
MagLog it will be running as a demo version of MagLog. This means that you
cannot read data from the serial ports, but only playback surveys from files.
To enable the software using the Key Code for logging use, you must contact
Geometrics, Inc. to obtain a Permanent or Temporary Registration Number.
BEFORE YOU CONTACT US, YOU MUST FOLLOW THIS PROCEDURE:
First, click on Help/About and write down your User ID Code. Then, contact
Geometrics, Inc. via either e-mail, telephone or fax and inform us of your



User ID Code. In response, Geometrics will provide you with a Registration
Number Key Code. . To learn more about software registration, see
fSoftware registration.o .

Geometrics, Inc.

Tel: 408-954-0522

Fax: 408-954-0902
E-mail: sales@mail.geometrics.com

5. With your Registration Key Code Number at hand, start MagLoga again and
go to Help/Register . . . and then enter your Registration Number . Press
Ok to create your Registration file . After the message Operation completed
is observed, you have enabled MagLoga or MagLogLited. You will be also
prompted to backup your registration file at this time. Save it to the appropriate
folder or to the external storage such as USB stick. Backup copy will allow
registration of the software on the same computer for future installations. Note
that if the Key Code is used for limited enabling of MagLog, then the
registration file has this time limitation also.

6. Geometrics licenses this software for installation on one PC only. You will
have to repeat these steps every time that you install MagLoga on a new PC.
The registration number is unique for each installation, even if you reinstall on
the same PC. However, if you created the backup registration file you may use
it to re-install on the same PC without contacting Geometrics. To do so,
pressUse Registration file instead entering the company name and user
name. Then select previously saved registration file backup.

Completion of the above procedure enables full operation of the version of
software you purchased, either MagLog Prod or MagLogLite a.

Quick Start Survey Configuration

Connect the GPS and Magnetometer or Gradiometer (2 concatenated
magnetometers) to the communication port on the computer. Start MagLog. To
begin configuration, click on File in the menu bar and then on Survey Wizard. The
program will ask some basic questions about the marine system you are using
(type of magnetometer), GPS antenna to tow point offsets, tow cable lengths and
give an explanation of the setup procedure. When you have completed the
wizard, the software will begin displaying the data in analog chart format on the
computer screen. Begin logging by clicking on File and then Start Logging.

This manual is for both MagLogProE and MagLogLited. MagLogProE and
MagLogLiteE are essentially the same program except that the full featured
MagLogProE is used primarily in multi-sensor array, multi-instrument geophysical
survey applications (airborne, land or marine). The MagLogProE program



supports various external third party instruments. MagLogLitetE i s desi gned
primarily for the small marine magnetometer/gradiometer data logging market and

can be used for land/ marine dual sensor arrays in archeological or UXO type

surveys.

Almost all sections pertain to MagLogLited except those that refer to logging such

devices as Gamma Ray Spectrometer, Gyro, ORE Trackpoint Il, cable payout

indicators, etc. However, MagLogLited does include the ability to log other

devices using the generic serial device logging option under Configure and Input
Devices.

Recorded data may be processed using MagMap-2000. Check Geometrics
website (www.geometrics.com) for the latest version of MagMap2000.
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1 Introduction

This section describes general MagLog operating principles and will be useful for
understanding the overall software anddwaare architecture.

MagLogPrcE and MaglLoglLiteE are essentially the s
featured MagLoBraE i s us ed p r-demaa ariay, mukiistrumeniu | t i

geophysical survey applications (airborne, land or marine). MagyiocBg s porns

various external third party instrumentsMagLogLi t eE is designed pri
small marine magnetometer/gradiometer data logging market and can be used for

land/marine single or dual sensor arrays used in wide mag, archeological or UXO type

surveys.

MagLog is a generglurpose data logger that provides logging to disk and display of the
following types of information:

1 Serial data streams which comply with-R$2 specifications. MagLog assumes
that there are 8 bits of information, no paritystop bit and no hardware flow
control. ASCII data is preferable, but binary data also is accepted. Not all serial to
USB or PCMCIA converters will work with all geophysical equipment. Contact
the factory for names of models known to work.

1 Hardware geerated pulses. Typically this is a TTR volt) pulse arriving at the
computer parallel port from an external device. MagLog fixes the time of the
pulse arrival and writes this time into the log file. Examples of such hardware
pulse devices anearious event markers, GPS PPS (pulse per second) output and
trigger pulses used to start other devices (e.g., air guns). The recommended width
of such a pulse should be greater than 1 ms.

1 Analog inputs. This requires a special A/D converter card indtadte the
computer. Geometrics can recommend the model and performance
specifications.

1 Trigger output. The pulse generated is similar to an event mark, however this
feature requires the installation of a special rrfultiction card. The card works as
apulse generator and MaglLog can provide a logged pulse time stamp for each
output pulse generated.

The figure below explains how MagLog handles data streams:



Input streams PC running Output files

MaglLog
INTERPOLATOR
Log file
. COM1 .
GPS serial ASCII data j Magretometar real time Log file for COM1
position computation
Magnetometer data CoM2 Log file for COM2
Generic serial data COM3 Log file for COM3

Data display
Pulse data LPTA and QC Log file for pulse data

AJ/D converter

Log file for analog data

/\J Analog data

Pulse In/Out Trigger Log file for trigger

Each output file contains
unaltered original strings and
their arrival times

Most common data sources are logged via serial ports that may not require any additional
hardvare.

MagLog handles incoming data in the following manner:
1 Records PC clock time when the string becomes available to the program.
1 Logs the string into a log file, if logging is switched ON. The string is logged with
its arrival date and time.
1 Parses sing (converts ASCII text into digits) to display its content. However the
parsing result is not saved and is only used temporarily for display purposes.
1 Display the string content as digits or graphs as defined in setup.

MagLog also performs redgiime QCmonitoring of the data. For instance, if the value of

the incoming data is outside of a preset range assigned by the user during setup, the green
running light for that device (upper left hand corner) turns yellow and an alarm may be
generated which couldclude audio warnings (verbal alert of cause of alarm) anelpop

dialog boxes showing the cause of the condition. Should the data transmission from a
device stop all together the running light turns red and additional verbal and visual alarms
are initiated.

In simple terms, MagLog logs data with date and time of arrival and then displays the data
while performing real time Quality Control functions.
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2 First Time Start -up of MagLog

After installation is compete two new icons will be present on theoaten desktop:

-
Ll

taglog

to launch MaglLog program and

CM201CFG

to launch CM201CFG configuration program (used toaefigure 880/882

magnetometers).

Click on the Wi ndowProgeamar t a B Géomdireén.aind s¥duwect
will be ablet o s Bageogpt. MOr , doubl e click on the Maglo
desktop. MagLog starts and displays the following dialog box:

User and Company names ﬂ

Mag L Thank pou for uzing Geometrics Magl og zoftware.
T‘EB Since thiz iz the firzt time you are wnning the prograrm,
pleaze enter Company and Uzer name below

Compansy: I
Lzer |

IMPORTAMTIII
[f wou have a dongle, make sure it iz connected RO

Have reqiztration floppy. ..

Pl ease enter your company and user name, and
purchased MagLog make sure that gleris connected to the parallel port. If you have re

installed MagLog on the same computer where it was running before with a software key,
insert a previously created registration flo
registration floppyo button.

It is good practice to keep your future files separate from MagLog system files. To assist

in this task, MagLog suggests creating of a new folder for these files. By default this

folder i s \MagdatgeDlhtato MmM@:wever t hetiom$her i1 s fre
following ABrowse For Foldero dialog is disp
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Browse For Folder

Flease seleck folder ko skore Maglog survey files, Lse "Make
new Folder” butkon to create new Folder if needed or just
press "0k to accept default

I temp ﬂ

=) TEST_DIR

[ tmp

1 WINDOYYS

) WiTemp

) wx168E —
“ HP_RECOVERY (D) =

s . .

Folder: I MaglogData
Make Mew Folder |
o

The user can navigate and select the appropriate folder for survey file storage or use
AMake New Foldero button to create new folde

Note: On older systems (Windows 95 omdbws NT) this feature may not be fully
functional.

After the AOkd button is pressed MaglLog upda
following dialog:

User Code x|

Your uger code i BSE0-5E11-0400
Pleaze contact Geometncs with thiz code
ta obtain your BEGISTRATION MIUMBER

Mg L
BIE

Geometrics, Inc.

2190 Farture Dir.

SanJoze Ch 95137 US4,

TEL: [408] 954-0522

Fai: [408] 954-0902

e-mail; zales@mail. geometncs. com

Exit nowve, pleaze restart!ll

If you downloaded MagLog from the web or installed it from the Magnetometer CD for

limited teging period please write down your user code from the above dialog and contact
Geometrics customer service to obtain a temporary license code (the User code can be
obtained | ater by selecting AHelp / Register
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After AOkOo but t onts. itisnogmnal pregsam behaiargPleasg stagt X
MagLog again to proceed with your survey.

2.1 Software registration

MagLog is protected by the software or hardware key (dongle). The software is not fully
functional if a dong? is not plugged into the parallel port or if software registration has
not been completed. In this case word <UNREGISTERED?> is displayed in the main
window title bar.

MagLog software may be downloaded from the web for a limited trial period and will be
enabled free of charge. Here is how to register your software after installation:

T Go to AHelp / Registero dialog. Write do
below (example):

Registration ﬂ

M

Eﬁ'g Your uger code:  B1B2-3DE6-3540

T
-

[

. Pleasze contact Geometrics ko obtain
REGISTRATION MIUMBER and enter it below:

Reqgistration nurber;  |28B0-5B94-5231

[f you have any questions please contact Ls:

Geometncs, Inc.

2130 Farture D,

SanJose Ca& 95131 LUSA,

TEL: (408) 954-0522

Fas: (408) 954-0902

e-mail: zalesi@mail geometncs. com

Cancel |

T Contact AGeomet-mackoabdg eohbakenoyoer fARegi
numbeo. Type your registration number in t
button.

T I'n the event that the error message fARegil
doubl e check your user code and contact |
registration codesityped in, the following dialog is displayed:



x

% ‘We recommend you to create registration file

' and save it into external skorage, such as J3SE
stick, Use it to register maglog for the same PC
without conkacking "Geometrics”, IF vou like

ko do so please press "0k,

Zancel |

1 This gives you an opportunity to save current registration figotoe other
place or to external stage disk If program is later rénstalled on the same
computer you can use yorggistration fileto enable software without
repeating the registration procedure. Titeeis valid only for particular
computerand for the time frame provided with the key cade cannot be

usedforother?i ck f il e | oc atToskipwrdingthe pr ess A Sa\
registraionflepr ess fACancel 6. Your program wil |l
lose the option of quick registration if you need tansall the software for

any reason.

1 Now exit the program and start it again. You can see that word
<UNREGITERED> is gone.

3 Getting Started

Click on the Windows Start PBgramponand $s$hent t
fiGeometrics . You will sMagbognd be able to selec

Or, click on the MagLog icon located on the Desktop:

B

Lil-
taglog

You should immediately sethe main MagLog screen:
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ifilMagLog NT -0 x|

File Wiew Configure Output Devices Help

Ready Lon |Lat | [10/27/03 [13:40:48 55672 MbFr 2

You are ready to begin initializing your survey.

3.1 Starting a new survey

You can begi n a rSeawNew Gurvee ¥f rioyn ¢ enlee dtiil eg mfe nu

=10l x|

Skark Mew Survey el
Continue Exisking Survey  Crrl+C

Survey \Wizard, ..
Create survey plan..,
Lzer Flags. ..

Play back survey

1 ush-test, Survey

Shark Logging Zhrl+5
Stop Logaging Zhrl+E

Terminake Suryesy ZhEHT

Exit Program

Then enter the name of your survay i t h eFilé nareelod offi t he A Sav
Navigate to your daSaww fboultdeorn.and cl i c
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Save As

Save in: Ia airborne survey j gl E =

File name: || Save I
Save az lype: ISur'\.-'e_l,J File [*. Survey) j Cancel |

Next, you will see the following survey information dialog box:

Survey information

— Cormrmo:

Operator: I

Site Mame: I

Mizsion name: |

Survey name; I

¥ Magnetometer

Array height; ID Sampling rate; IU

Filter zetting: I

Array configuration; I

[ EM-B1 Sampling rate: ID

Antenna Configuration [ABC): I

Cahicel |

The information in this dialog box must be filled out before you prageed.
It is primarily used for bookkeeping or record annotation. These fields are not actual
configuration settings they are notes about the survey for future reference. It is not

" This dialog box can be switched off if fielidfo Dialogis set to 0 in Maglog.ini file (see
below)
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necessary to fill in every field and the contents will not affettre performance. Click
AOKO to proceed.

Next, you will be presented with the following choices:

Start Hew Surveyp

"what configuration do you want bo use?
Canizel

\_H
=
B

i~ Same hardware setting az last suraey

& Hardware setting of other survey

" Mo preconfigured Hardware [New hardware or Problem with existing zettings)]

You may base the new survey on any of the following settings:

1 Same hardware setting as last surveyrhis will copy the hardware settings from the
most ecent survey that you have run. This would be the option to choose if you wish
to start a new survey with the same hardware settings as previously used.

1 Hardware setting of another survey
This will copy the settings of a different survey than the lastused. If you choose
this, you will get a dialog box allowing you to specify the name of the survey from
which to copy the hardware settings.

1 No pre-configured hardware.

Use this option if you want to start the hardware configuration from scratcttheref
is no previous survey. Also, use this choice if you have updated the version of
MagLog, and the new version is not compatible with previously generated Survey
Files.

Since this is a new survey, and there should be no previous surveysh oNm s e : f
Preconfigured Hardware .

3.2 Continuing an Existing Survey

I f you donét wish to start a new survey, you
fiContinue Existing Survey f r om t he me n uenallowoyeuetaloadybdri s wi | |
current survey file.

Note: Once you have specified a password on a survey file, this will remain for the
life of the file. Remember your passwords for your surveys because you will be
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prompted for them each time you make cguafation changes. Passwords are not
required but can assist in maintaining quality control.

4 Configuring Input Devices and Displays with MagLog wizard

To work with a particul ar h avadgwaorgeBhotddEn f i gur a
be configured accordgty. MagLog is a highly customizable program that allows a variety
of different data presentations. However, flexibility always comes at the cost of
complexity and therefore we have endeavored to minimize configuration difficulties by
employing aMlagLogConfiguration Wizard It should be pointed out that the wizard

covers only a limited number of hardware configurations (many others are possible) and
that these include:

T GPS device sending NMEA $XXGGA strings

AXX0 are any characters. For exampl e,
(GP stands from GPS). Later in this manual the GPS string is also referred to as
$GPGGA.

1 Geometricanagnetometers connected to a second serial port. The models
supported are:

o

0]
o
0]

(G-88(0/881/882 cesium vapor magnetometers with up to two magnetic
sensors and optional pressure transducers and altimeters.

G-886 / G877 marine magnetometer proton precession family

Pulse 1M (JW Fisher)

G-823Aoor B airborne systems (same setup configuration-88@881)

Other devices for logging and display may be configured manually (see below). Itis
possible to configure basic devices (such as the GPS and magnetometer) with the wizard
and the@ append more devices manually at a later time.

4.1 Starting MagLog Wizard

To start the configuration wizard, sel&irveyWizardfrom file menu:

2C

t
f o
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=101 %]

File Mew Configure Oubput Devices Help

Skart blew Survey CErl+M
Caontinue Existing Survey  Chrl4+C

Create survey plan...
=zer flags...
Plaw back survey

1 ushb-tesk, Survey

Shart Logaing Chrl+5
Shop Logging Zhrl+E

A
I Ietminate Surves Zhpl 4T

Exit Prograrn

It is recommended that you have your hardware (magnetomet&Rf)dconnected to the

computer and running at this time. The GPS should be outputting real positions, and the
magnetometer should also be running although it need not be producing real
measurements (for instance, getsteed@bjectsplé | yi ng
these requirements are not met you still can proceed wiWitreerd but there is some

chance that you may encounter configuration problems in the future and have to

reconfigure the system when real data is present.

The next screen is the wizavdelcomescreen:
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Welcome to Magnetic survey Wizard

YWelcome to Geometnics Marine M agnetic Survey YWizard! -

T he following screens will quide pou through the creation of pour Sureey. 16 g best iF pou
have the hardware [880/2337 magnetometer and GPS receiver] connected to the PC and
unning. Howeser if you do nok have it available now wou still can bo configure a new ll

< Back I MHewt > I Cancel |

All Wizardscreens have a short help file associated with them (duplicated in this
document).

Next you must specify surveyfile name. It is recommended that you pressBituavse

button and select an appropriate folder and
folder where maglog.exe executable files reside but in another folder such as
C:\DATA\SURVEY1). Please note that the program requires a unique and newnige na

for the survey file. MagLog will not allow you to overwrite previous survey files.

The survey file is a binary file that stores all of the settings of your suideyices, ports,
display configurations, etc. As soon as it is created, it can beasedtinue a survey or
create a new one with the same settings.

It is possible at this time to specify distanceunits be wused in the survey
Afeeto are currently avail abl eunitd9 Sderloepc tb otxh.e
Units can be changed any time during the sur
menu item.
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Survey file name X|

| Contents of "aread’ Pleaze enter the name aof pour
gurvey file. If you need to change
C' Surveys ;I Maie a directany, use the ' Browser"

] areal Survey. 880,990 ghould not exizt. kaglog will not
- . ovenarite this kind of file for you.
@] areal. Survey

@) areal. Survep. GPS.GPS \ Button. Pleaze nate that this file

The zurvey file iz a binary file
which ztores all of the zettings of
yoLr sUrvel - devices, part,
dizplays, etc. Az soon as it iz
created, it can be uzed to
continUe a survey of create a new
one with the zame sethings.

magiog ] o
survey fite! Qur field files |

Survey file name:

C:AhaglogD atahzuren. Survey

Survey units: Imeters vI

< Back Mewxt > Cancel

4.2 Configuring GPS and its display

The next screen will allow you to configure the GPS. It will work best if th8 &

connected to one of your serial ports during setup. This is because MagLog automatically
computes the central meridian for your area from the GPS position. The central meridian
is used for conversion to UTM coordinates (meters) when real timeofaggn is

employed (computation of actual sensor position for each reading, see below). If the GPS
is connected, press "Auto set communication parameters" and MagLog will scan your
serial ports to find the GPS port and its baud rate. It may take a favtawsj therefore if

you know (or you think you know) these com port parameters, set them in the dialog box
and press "Auto set Communication Parameter" to check if they are correct.

MagLog can generate a warning if the GPS signal deteriorates during.shovenable
this feature, you should check "Differential GPS fix required” and set the minimum
number of satellites. If one of these conditions is not met, an Alarm Window with a
warning appears on the screen and a verbal alarm is voiced (requires aasousrd
speakers).

A note on reatime layback calculations: MagLog provides a feature that calculates
where the sensor (fish, bird, land system offsets) is at all times. It does this by noting the
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position of the GPS antenna and then taking inunh fyou regarding the antenna position
relative to the tow point on the back of the ship (or other tow platform) and the amount of
cable deployed. If you plan to use real time layback calculations you will neeeritnal

UTM meridian of your locatiorf you are located at the same area where you plan to

make a survey (or at least in vicinity of few hundreds of kilometers) and your GPS is
getting real positions, th&/izardwill analyze the GPS messages, find the corresponding
central meridan and enter them automatically into the proper part of the program. This
makes it very easy to configure MagLog Interpolator as shown in the next few screens and
why we recommend that you have a good GPS data transmission available as you set up
the survg.

GPS setup |

Firgt pou zhould configure your GRS device, [Ewill
wirk, best if itz connected to one of your zerial

parts now. If thiz iz the caze, press “Autozet
communication parameters' and kb aglog will

zoan pour zenal ports to find the GPS port and itz
baud rate. [t may take a few minutes; therefone if

oLl know [or wou think you know] these ;I
—GPS Serial port setup:
Part: ||:|:||"-"|2 j
Baud Fate I 9500 j

Autozet communication parameters |

GFS Guality control

&9 E2 Trimble

[T Difterential GPS fix required

Mumber of zatelites nat leszs: IEI 3:

< Back Mewt > Cancel

The GPS display can be configured with user selectable background colors and annotation
fonts. Also, MagLog has the capability to import Arclisftape file maps (more on this in
the sPcepani ig a Plitheredésy maplawitabld (prdsented in
Arcinfo Shape file format) it is possible to combine the GPS display with that map. The
screen below shows a typical view of flagLogGPS screen andlaws the user to set
parameters such as:

1 Press here to set annotation font and vs@pplied mapAn additional dialog

appears which allows user to set all these parameters. It is assumed that user map
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(if any) is presented in MagLog format already aner wsn simply import it. If
the map has not yet been transformed into MagLog format, use the next button:
A Map Import This allows the user to select a set of Arclstiape files (both .shp
and .shx set of files must be available) to be eod into MagLog format.
During conversion, geometry information can be clipped into a rectangular region
anduser marksanduser linescan be added to the view. (This is a separate feature
from that portion of the prSaugrven W dero
ability to create survey lines in the GPS map area). Note that Arcinfo shape files
are available for most regions of the world on several Intsitestat no charge.
A Use predefined GPS window layout with miwindows This option creates @5
window with displayed Latitude, Longitude and speed.

Only linear features (such as coastlines, roads, etc) are taken from shape files. Point
features as well as names in any associated .dbf file are ignored. The user should take
care in employing thiMagLog feature as large numbers of shape file elements can
slow down the program performance.

GPS display properties il

-leg B215E27, 360276945 Here vou can set GPS
m.—'ﬁ"“,, c!_} dizplay parameters such as

colors, annotation font and
uzer supplied map.

0

For defaulk, juzst press nest.

To zet parameters, press
button.

MOTE: user-zupplied map iz
an ASCI file with Lat/Lon
pairz in each string. Blank,
ztring denotes end of the line.

iE/.}me

Coardinates in this file must
be related to the zame datum

az your GPS
-
k 39.1 Km E:{
-122 2799602, 27. 6861222
Fresz here to set colors, annotation font and uzer-zupplied map | M ap impart..... |

¥ Use pre-defined GPS window layout with mini-windows

¢ Back

Cancel |

San Francisco Bay Arcinfo Shape file map
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4.3 Configuring magnetometer or EM (pulse 12) hardware

The Wizardnext takes us to the magnetometer camfigjon section. It is recommended

that the magnetometer be connected to one of the computer serial ports and sending data
during this procedure. If you know the port and baud rate, set fgrasd Autoset
communication parameterMaglLog scans all avaible ports and baud rates trying to find

the magnetometer data. It starts the search with the parameters you have set; therefore if
the port and baud rate are set correctly, the magnetometer will be found very quickly.

Next setHardware TypeThe following configurations are available:

1. 1 G-88x/823 mag systemThis system consists of one magnetic sensor with its
signal strength channel. It outputs two numbers per reddioigl field and signal
strength.

2. 1 G-88x/823 mag with dgth sensor The same as above, but with pressure
transducer. It outputs 3 numbers per reading: total field, signal and a depth reading
that needs to be calibrated.

3. 1 G-88x/823 mag with depth & altimeter. The same as (2) but altimeter data has
been added. The system outputs 4 numbers: total field, signal, depth and altitude.
Depth and altitude data both need to be calibrated (see calibration section).

4. 2 G-88x/823 mag systemSame as (1) but two magnetic sensors connected into a
gradiometer chain (Note: See manual setup for configuration of multiple sensor
arrays). Now the system outputs 4 numbers: Total field for first sensor, its signal
level, total field for second sensor and its signal level.
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8.

9.

M agnetometer[s] 5etup |

MHow pou zhould configure your magnetometers. -
They zhould be connected to the computer and
running nowe. This helpz you to avoid having to
ranLally zet them up later. You man nat khow

which part iz uged; press “Autozet communication
parameters’ to find out. Then zelect the corect
maghetometer type, [count your maghetometers -

ane or bwa] and set cycle rate. After you press

"Mext", Maglog will communicate with the ;I

tagnetometer zenal port setup:
Pt TR -

Baud Rate IE‘EDD j

Autoset communication parameters |

Hardware type:
— | = 1 B8w/823 mag zuztem j

Cycle time, 2 ||:|_1

< Back | Hest > | Cancel |

2 G-88x/823 mag with depth sensor&dentical to (2) but has two magnetic

sensors connected into the concatenation chain. Outputs 6 numbers: total field for
1% sensor, its signal, depth, and then repeated for the second sensor.

2 G-88x/823 mag with depth & altimeter. Identical to (3) but has two magnetic
sensors connected into the chain, each with its own depth transducer and its own
altimeter. The system outputs 8 numbers that are total field, signal, depth, altitude
and then repeated fordlsecond sensor. Depth and attitude sensors have to be
calibrated.

G-877/ 886 Proton MagnetometerThis device may have additional channels
(depth) but they are normally factory prenfigured. Magnetometers need to be
tuned for the regiogou are surveying.

Pulse 121 coil systemFor Pulse 12 EM device with one coil (Fish) use this
selection. Please connect coil to the first slot.

Pulse 122 coil systemFor Pulse 12 EM device with two coils use this s#bec
Connect coils to slots #1 and #2.

10.Pulse 123 coil systemFor pulse 12 EM device with three coils. Note that even if

there is only one coil available but is connected to slot #3, you should select
system as A3 c shes$, eemovasiots rcoilswil ana 2l f i n

11. Applied physics flux gate 539. Option dds flux gate 3 axis magnetometer as

primary magnetometer device. The channels displaued are X. Y. Z. components.
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122Mar i ne Magnet i cThis dptios addsgihge Ovesiser Marine
Magnetic magnetometer as promaty device. Channels are magnetic field, depth,
signal.

13.G-824 single magnetometelSelect this option to use factecpnfigured high
speed AGeometricso 824 cesium magnetomet e
signal ¢srength and flag (PPS)

14.G-824 two magnetometersSelect this option to use factecgnfigured high
speed AGeometricso 824 cesi u@hameaspreet omet e
magnetics field, signal strengths and flags (PPS).

If your hardware configurain does not match exactly one of these 7dafined sets,
adjustments are easy to make. For example if you have 2 e@8@r@agnetometers with

depth sensor and altimeter on one of them; then you can use configuration (6). In this case
thedepth transducer and altimeter for the second magnetic sensor will output zero values
and that is ok for most data processing programs. However if your hardware consists of 3
magnetic sensors in a gradiometer array, you will not be able to use the Wigatdip

the (multisensor) array and will have to configure the logging and display manually.(see
sections ACeEO gnuar g megt aGedtiue@g Ingut Deevicds fof

Displayd

On the Wizardscreen you should now set the desired cycle rate for magnetometer. Typical
values for the 880 family would be 0.1 seconds (10 HZ) and typical value for the marine
proton magnetometer is 1.0 seconds (1.0 Hz) or 2dnsgeq0.5 Hz).

After all parameters are set and the auto detection sequence has been completed, press the
Nextbutton. Before going to the next Wizadreen, the program will attempt to

communicate with the magnetometer configure the tiatsmission format and cycle rate
accordingly. If the magnetometer is not connected, the program will fail to converse with

the mag and you must press the Cancel button. After canceling you can still proceed to

the next dialog box but in general we reecoemd that you use the Wizard only when all

devices to be logged are connected and sending data to minimize possible mislabeling of
input devices.

The communication program may fail for other reasons as well, such as a wrong number
of magnetic sensors enggl into the dialog box, for example, if your system has only one
sensor and you are trying to configure it asse@sor system. The solution is to simply

go back to the start and set up a new survey with the proper configuration information.
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4.4 Magnetome ter calibration

860,881,883 Depth / altimiter calibration

real centh = scale x
tiepth reacing + hias

Depth zenzorz and altimeters require calibration coefficients.
"r'ou may enter factony values here [zee uzer manual] ar if you
going ko calibrate them by yourself just check "Do not enter
calibration coefficients now'' and go to the nest screen. Please
conzult your manual about calibration procedures.

[~ Do nat enter calibration cosfficients now

— Depth: Magnetometer 1——

S cale: |D.E|4?583
Bias: |-E|4.EEI

v Use depth for layback,

— &ltiriter; Magnetometer 1—

Scale: I-I
Biaz: ID

— Depth: Magnetometer 2——

Scale: ID.1
Bias: |5|:|

— Altimiter: Magnetometer 2—

Scale: |'|
Bias: IU

¥ lze depth for lapback

< Back I Mewt > I

Cancel

This section is not available for the protorBG7/866 magnetometers or for the EM Pulse
12 (G-877 has its depth sensor internally calibrated and EM Pulse 12 does not have a
depth sensor). If you have ookthese devices you can skip to the next section.

If your hardware includes depth or altimeter sensors, they need to be calibrated. The
Wizarddoes not provide full c aDlepthbAnadot) channel c ap a b i
calibratod how to do complete depth/ altimeter c
entering of the calibration coefficients if you know them. These values might be obtained

from the factory (check marine sensor fis@®bly for sticker with coefficients) or as the

result of previous calibration procedures. .

If depth is to be used duringreali me | ayback <calcul ations (see
depth forlayback T hi s ma k e s deptlaand calide lehgth toucengpute distance

from the boat to the fish.

You can check th®o not enter calibration coefficients ndwtton and the scale will be

set as 1 and bias as 0. Do this i f you donot

Note that this screen will not appear if you do not have depth or altimeter sensors in your
system.
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4.5 Real time lay back calculations.

Real time lay back

CORFLER FPELINE FI
MARINE CESILM MAGHETONE
MARACHEO DL FIEL

LAKE MARACAIED, WENE

kaglog haz a feature called "Interpolatar’ which allows pou to calculate the pogition of the &
magnetic senzor bazed on the GPS position and syztem geometny in real time. Thiz could

zave you a lat of time because your final data will be lagaed in a farmat ready to be loaded

ifta many popular programs [like Sorfer, for example]. But you need to know about the

geometry of the magnetometer array [boat size, GPS antenna, tow winch locationz, the tow
cable length] as well as the geoagraphical position af the survey area. Be ready ta enter all

theze valuez and the central UTR mernidian if you want thiz feature enabled. LI

% Yz, | want real ime layback caloulations

" Mo, | don't wart real time lapback caleulation.

< Back | Mext » | Cancel |

MagLog has a feature called "Interpolator” which allows you to calculate the real time
position of thanagnetic sensor based on the GPS position and the system geometry. This
function saves time and effort because the final data will be logged in a format ready to be
loaded into many popular programs (like Surfer or Geosoft Oasis for example) with the
postion of the Fish (not the GPS antenna on the boat) in the file. In order to use this
feature, you will need to know the geometry of the magnetometer array (boat size, GPS
antenna, tow winch location, tow cable length) as well as the geographical pokttien
survey area. Be ready to enter all these values and the central UTM meridian if you want
to enable this feature.

Note: If your GPS is connected, transmitting correct positions and you "auto detected" it
during the GPS configuration step, the cdntraridian will be computed and entered
automatically!

To enable the Alnterpolatoro function, just
calculationo and fill in the subsequent iinfo
subsequent screens areskippedld t hi s feature is disabl ed. | 1

prepared to answer questions about your boat and cable geometry.
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The Wizarddoes not cover all possible aspects or subcomponents lotéhngolator
configuration such as the use dB&RO compass or ORE TrackPoint Il underwater
positioning system. When you are using such systems you should configure the
Interpolator manually (see below).

The next screen allows you to choose between two basic single sensor or gradiometer
sensor arragonfigurations (for multiple sensors). Note the gradiometer applications are
many and varied, primarily associated with wider swath of coverage (transverse
horizontal) or removal of the diurnal field variations (longitudinal) or enhancement of
nearby pait objects as in UXO surveys (vertical). Contact Geometrics for more details.

Interpolator Setup x|

" Longitudinal g iTransverSEE [ Feverse zenzor order

Select the picture which best
fitz wour actual geometry. Be
ready ko enter the values
A8 C.0CT and C2 On the
next screen, enter these
values [all distances are in
meters ahd the central
meridian in degrees). The
ridpoint between the bwo
gengorg in the transverse
array iz known ag the shift

GF

Rigafds

1)
"r'i. point. IF your survey
B z configuration ig completely
£ different from these, pou wil
heed ta manually configure
= 2 the interpolator. Pleaze see
the manual for further
i infarrmatiar,
L 2
- 1 jict [ e2

< Back I Mewt > I Cancel

Select the picture that best fits your actual geombloye numberd, 2indicate left and

right positions These numbers shailve magnetometer sensor orderthe data fe.

Depending on your hardware configuration you may need to reverseith#ns Case
check fARever s e Cleeknmwkiadh magoetotheter is 1 dandwhich is 2 by
waving a magnetic object near each sensor when operating and confirming positin 1 or
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Enter the values of A, B, C, D, C1 and C2 on the next screen shown below. . On the next
screen, enter these values (all distances are in meters or feet depending on units selected;
the central meridian is in degrees). If your survey configuratioangptetely different

from these, you will need to manually configure the Interpolator. Please see the section on
manual Interpolator configuration later in this manual.

On the previous screen you chose which mode (longitudinal or transverse) fits yaur actu
geometry best. The next screen presents the selected mode dialog box:

Layback parameters x|

T aUr geometry: Please enter your approsimate

longtitude below [interger degreesz]

? Central meridian: |3

— Offzet parameters

GPS - winch distance, & [m] |1 a0
Tow cable length, B [m) I'I li]
GPS starboard offzet, D [m] ID

MHate: zah be negative

First mag offzet, C1  [m] ID-?5

Second mag offset, C2 [m] (075

ghet.c2 -

Draw middle paint real time:

¢ Back I MHewt > I Cancel

Note thatCentral meridiarfield will be filled in automatically if you autdetected the
GPS. Other values have to be physically measured on the vessel and entered.

The final Irterpolator Configuration screen presents the layout of the Interpolator log file.

This file consists of many columns and includes magnetic field, signal, depth and altimeter
readings as well as the GPS antenna and magnetometer Fish positions. Thééle can

| oaded directly into popul ar p Geogetriasns | i ke G
MagMap2000. It is recommended that you note which data are in which columns for

future reference during the analysis and interpretation phase of the data reductiop and ma

maki ng. You can save the information by cli
box.
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Interpolator file description |

% Surfer - [maglite?2 Survey INTH

%E“E Edit Format Data ‘wind |nterpaolatar file colummns:

~u - Col # | D'ezcription -
E =
O EE%' ;D E 1 bagl reading
A3 h9558.6814 2 Magl signal
K] Dat
A__ B | |4 Time
1 |Magl_reading Magl_sig)l 3] Longitude GPS position interpola
2 28647 772 £55 E Latitude GPS position interpalate
3 S0553 814 [ o] 7 Longitude [lavback] point interpo
4 EOE02 106 EE a Latitude [layback) point interpols
5 5064651 a2 |y ook
E AORA7 A0 =50 11 Longitude 1-gt mag interpolated
Thiz screen shows interpalator file layout, 12 Latitude 1-st mag interpolated =
The column headerz are added into the file 13 Longitude 2-nd mag interpolated
az well, which allows many programs to 14 Latitude 2-nd mag interpolated |-
recoghize the variables. v'ou may zave thiz (I - | »
information into the file for future reference.

S ave thiz infarmation inta file |

< Back I Hest » I Cancel |

4.6 Data Display configuration

MagLog has several different options for displaying incoming data. Primarily, thesdata
presented in the form of analog strip chart traces or profiles. There can be multiple analog
charts on the screen (slots) with multiple pens (profiles) per slot and they can be oriented
in either horizontal or vertical mode. Also, each chart (slat)ozaset with individual

rates of speed and ftdkcale values. The Wizaodvers only a subset of the possible

display configurations. The user can choose from the following display configurations:

9 Horizontal (landscape) or vertical (p@it) graph orientation
9 Tracecolor.

1 Coordinate grid color.

1 Annotation text font and color.
1 Window background color.

We recommend the horizontal graph orientation for better overall presentation.

Depending on the configuration, MagLog wilsdlay one or more traces in each display
slot. For example, if there is only one magnetic sensor, its field is displayed with color 1.
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If there are two magnetometers, then color 1 used for first sensor and color 2 used for the
second sensor, and both @islare displayed in the same slot. All these parameters can be
changed later manually after the survey is configured.

Here is a typical wizard graphics configuration screen:

Display slot orientaion & properties ﬂ
HaE 2.125 M Signal Depth alt
I ERERRE T E] =
AN ;
Signal fix:250.000 [ ;_ h
Depth fix: 5212 rJ g_ l
| [
| I A | 3
Al £ix: 100000 5 o
— 2 | I =
I_‘ 1Z_ 500 =: 25000 ix: 10,62 ix: 5000
¥ Harizonat! [landzscape} i~ Wertical [partrait]
Trace 1 color: | - Trace 2 u:u:ulu:url - Grid colar... | I
Background color, font and other... | v Use pre-defined layout

Pleaze zet desirable dizplay arentation: horizontal ar vertical. vou alzo can et
background color, annotation font and colors for traces. For pre-defined lapaut with
mini-windows zelect 'Usze pre-defined layout

< Back I Mewxt = I Cancel |

The next screen allows you to set the scale and grid parameters fotghassteell as the
slot type. MagLog produces an automatic display layout based on your configuration and
the following rules:
1 Magnetic field is always displayed in the wrapped mode. This means that when the
graph reaches t he inothebsgle dithersibte r
1 Signal strength can be displayed as in wrapped mode or in fixed mode. In fixed
mode, slot borders have fixed values; if value to be plotted is out of this range, the
profile simply disappears from the screen.
Depth can be plotteit either mode.

= =4

includes plotting of sum of depth+altitude to show bottom profile and depth
plotting in the same slot to show the
column. This kind of plot has a fixed range with the positive axis pointing down

(in landscape mode) or left (in portrait mode).
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T Touseprelef i ned | ayouts with -dné fniinevd nldowsu tsd |
(where available)

In the dialog box below, theser can set ranges and scales for all the above slots, as well
as total a slotés duration in seconds (speed

Slot display parameters |

Iz this dialog to zet up zlot -
dizplay pararmeters for different
devices. vou can zet total total
duration in seconds and anid
interval along time axiz far all
glotz. There are bwo types of
glotz in b aglog: with wrapped
and fised zcale. ‘Wrapped zlot
abways shows the data - when
curve reaches one border, it
appears from other side. Thiz

[
Slatz duration in zeconds; I Time grid intereal, |1 1]
[ ata Slat type Scale kin b & Gnid
Magnetic field | Wrap |50 L I P
Signal [wiap  x]|100 f500 1500 |50
Depth fwiap ] 20 [0 o [10
Depthaktimeter | Fixed | MN/A | 0 {100 e
< Back | MNewt > | Cancel

4.7 Configuring dot matrix or Printrex printers (For other printer models
see next section).

MagLog allows youo produce hardcopy output during data acquisition. This option

wor ks with Printrex 80 or 11.50 thermal prin
or 24 pin printers that are ESC/P compatible. Most dot matrix and soret jpiinters

are compatil@ with these specifications; however consult your printer manual regarding

your specific printer.

Connect the printer to LPT1 (or to the back of the software key or dongle) and check the
Use parallel printetbox to enable printing. Then select the corminter type. Note that
if the printer type is incorrectly selected, unrecognizable characters will be printed.
You also can configure the following printer options:
1 Select chart speed.



1 If layback calculation is enabled, print GPS position in decimahdbor layback
calculated position (actual sensor position in Lat Long).
1 Select the position on the chart where text is to be printed.
MagLog creates an automatic printer layout based on your hardware configuration. This
layout can be altered later marlyat you wish. At the beginning of the chart MagLog
prints a short legend wherein it explains the printer layout.

Printer setup dialog:
Printer zetup |

[F pou plan to plot data during acquisition, check "'Use
parallel printer” and select the carect printer tvpe. The
prifiter should be connected to port LPT1. Maglog is
able to print to ESC/P Epson [mosgt matrix printers
comply with thiz standard] and Printrex printers. 1f your
printer iz not compatible, vou will not get conzistent
autput and will have ta stap printing. Y'ouw alzo may set
the offzet where pau want to print GPSAMAG position.

At column [0-14); |1'3'
At least every [cm]: I'“:'

obt PO
R :I: . PO — Printer parameters
o .
< :,: | : & ¥ Use parallel printer
ok e
' - '
L ;
Ot 9 Chart Speed (0.001-2mmds). [0
ook s
[l 1 v
o It o Prirter; IEpsnn genenic 24 dat j
s .
] H . N .
o ; :I: { o W Frint: IEF‘S latitude & longtitude j
ook e
oL Lol
e
N

< Back | Mest = | Cancel |

4.8 Configuring system -wide Windows E printer .

While dot matrix printers offecontinuous printing they are also noisy and in general
becoming obsolete. For that reason, MagLog provides the option to use printers supported
by the Microsoft WindowsE operating system.
a Wi ndows E uding netwerk ar viriual grihters (for instance Adobe Acrobat
writer software or FreePDgoftware to create PDF files on the fly). The main difference
between dot matrix or the Printrex brand thermal printer is that output is created/page b

page, not as a continuous paper tape. Wi ndow

with a preview option available during the survey. For more information, please see
fiUsi ng WindowsE preirnstoer s and print driv
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MagLog ships with set of préefined printer layouts for different configurations created
by the MagLog printer wizard. Based on settings selected on the previous screens,
MagLog displays the appropriate layouts for the survey. Below is the typizaid
screen for Wi:ndowsE printers

Windows / network printer setup il

2y Touze any of the systemn-wide printers -
[inchuding nebwark. printers] check "Use

: windowsz printer’’ box. Then zelect appropriate
1 g |ayowt fram the lizt (it iz pre-zelected for pou

based on your magnetometer and pozition
gelections]. Press "Configure printer'’ buttar ko ;I

— Printer parameters

Ayailable layouts:

1 880 mag, depth(feet] with interpolator

Caonfigure printer.... |

¢ Back I MHewt > I Cancel |

Typically one or more | ayouts are availabl e.
printero box and select the appropriate | ayo
This displays a stalard printer selection dialog box. Select one of the printers available

for your system and hit AOko button.

4.9 Finishing setup

After the Finish button on the final screen is clicked (not shown here), MagLog will

attempt to set up the survey as it was gunied. You should have your GPS and

magnet ometer connected and transmitting dat a
coming into the serial ports, MaglLog will st
run it. If you are running an unregisterversion of the program or do not have a

registration Dongle Key (which plugs into the printer port to enable full access to

program), MagLog will switch data inputs from serial port input to data file input (demo

mode).

37



MagLog creates two windows (a greetometer display window and a GPS view window)

and tiles them on the screen. The GPS window initially has the minimum possible

magnification so you are able to see whole earth globe. Make this window active with the

mouse (by clickingonceonit)janketm use -if+khewpsdtdé set desirabl
magnification (zoom to your area). You may need to activate the NumLock key to access

t he f+M kenys ion some computer keyboards. Us ¢
translate the location map horizontally or veatly.

The Magnetometer profile display window begins with a default layout. It can be altered
manually if desired (see manual configuration section below). Make this window active
with a mouse click and then use the arrow keys to navigate betweentshenslehange

the data FULL SCALE values inside each slot.

5 Manual Configuration of Input Devices

The following procedures will show you how to manually configure input devices. This
i ncludes magnetometers, gl obsaystemgandothteissoni ng s

For each device that you want to configure, you need to have a unique communications
port assigned to that device. This can be physical serial port or T@r{IPMagLog
supports logging and data export transmisgiver these communication links.

If your current survey is based on hardware settings from a previous survey, or you
opened an existing survey, you will not need to start the hardware configuration procedure
from the beginning. You will simply need tdieor revise the existing settings. The

following section assumes you are initializing a new hardware configuration.

Sel €anfiguréd/InputDevices from t he menu:

EliMaglug MNT - C:hMaglLogData' test1.Survey ;IQIEI
Ble Yiew m Qutpuk Devices  Help

Input Devices

Displays configuration

Cormmenkt AlE4

Device buffFers, ..

Add new Hardware andfor change settings v

You will then see the following dialog box:
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Input Devices Configuration ﬂ

Axailable Input Devices — Connected Input Devices

kag BE0/881 /323
hdag 3228,

Genenc Seral Device
GPS

GRE00

GERE20

DAS-1700

EM E1

GPS PPS pulze
Speedometer

Gyro

ORE TRACKPOINT
Cable length

LI Trigger
AATIT rammmmbmrsmbsr

FIMISH Properties Remove

This is the Input Devices Configuian dialog box. It is the central dialog box for adding
or changing those devices to be logged.

From this dialog, add devices of your choice. After adding the devices, you will then
specify how each da source is to be plotted on the screen or dot matrix ptisieg the
Al nput devices [/ Configure displayso menu:

&jMaglug NT - C:YMaglLogData' testl.Survey - |EI|£|

Fil= Wiew | Configure ©Qutput Devices Help
Input Devices
nfiguratian

Carnment

Device buffFers, ..

The following dialog box will be displayed:
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Display configuration _ 5[

— Connected Input Devices

Slatz/Traces for Dizplay|  Slotz/Traces for Printer

FIKISH

In this dialog, a list of all connected devices is displayed (only otiesmarticular screen

shot). To configure a device display, select

for di

splay buttono. To configure a dot
press fASI| ot

/| Traces for Printero button.

Note: In MagLog versions prior to 2.84 it was possible to configure devices and

their displays in the same dialog. However this was perceived to be confusing; and it
caused MagLog to rmitialize devices even if only a minor display change was
needed. For cléty, the program has been revised to separate these functions.

5.1 Configuring serial port or TCP/IP  connection parameters

One dialog box is used to configure both serial and TCP/IP communication parameters.
All serial devices supported by Magg have a common menu in their configuration of
serial port parameters. MaglLog assumes that every serial connection has the following
fixed parameters:

I 8 information bits.

1 No parity.

1 1 stop bit.

1 No hardware flow control.

These parameters cannot be cleghgithin MagLog and therefore devices must be
configured in such a way as to meet these requirements.
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This is the serial and TCP/IP parameters dialog box:

Communicaktion Setup 5[

— Type of data
% Senial port A TER €7 Datafile

— Sernial /TCP port setup:

Par EEa—

Baud Fate |-| 15200 j

— D ata file setup:
Drata zampling rate, ms: 100

File narme; ™| zample rate from file

C:AProgram FileshGeometric:4 830, dat

Senial filker... [T Change port <= file nest start

k. I Cancel |

It has the following parameters (for each device individually):

1
1

E |

Data Source: from serial pat data file. Once a device is created, you cannot

alter this choice without reinitializing the survey setup.

Serialporn u mber (COM1, COM2 ¢é TCP/ 1 P) b the | &
TCP/IP. This allows MagLog to coratt to the server which supports petiot

point TCP/IP connections.

Baud rate b if a serial port is sielected,
sel ected. In the | atter case the AHost o i
(examples: Ageom..geometrics.como or fHA206

defined as the TCP port for the data sour
serial data to TCP converter). Please consult your device manual for proper host

and port values

Data sampling rate b if data is being rea
MagLog may not keep up with this rate precisely: this depends on system load and

other factors. If you are using this feature to playback your data, there might be

slight discrepancies introduced between GPS positions and magnetometer

readings.
File name b to retrieve and from which to
Sample Rate b There is an option that al/

rate from the data in the file. In this case the filust have date/time stamps (the
typical case when data is logged with MagLog).
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T Seri al filter b This is I|Iist of prefixes
MagLog sees a string that starts with one of these prefixes, it filters it out (no
logging no parsing). One of the possible applications for this is to connect one
physical device with mukstring output to two serial ports (thus creating two
MagLog logical devices) and set proper filters for both of them such that one string
is received in ach port.
T Change ->fipfoirltedo< next start b I f the user v
source from serial port to data file or vise versa, this box should be checked. It
signals MagLog to switch the data source from serial port to data file (or the
reverse) the ext time the survey is startdéor example, the user has acquired
some data and now he or she wishes to use these files for training purposes. To
Aireconnecto MagLog from the serial port t
the survey. Then restartdlsurvey. MagLog will try to read data from the files,
and there will be an opportunity to enter the file name. Another case is when the
user is preparing for a field trip. He or she can create a survey to be used later for
the actual acquisition. Thereated survey includes all the devices with their
display configurations, etc., and it works with all files. To use this survey as a real
survey, check this box for all serial devices and terminate survey. Then restart it. If
the serial port informationsi not correct (port and baud rate) adjust it

Note: Care must be taken during actual survey procedures not to begin logging
a precaptured or préogged data file as actual survey data. Always refer to the
header on each of the slot windows for inforioras to the source of the
displayed data to ensure that you are logging from the correct port during actual
survey.

For data streams with multiple message types (or for data streams where messages from

different physical devices are combined) MagLogwdigimple message filtering based

on a message prefix. This may be required to allow part of the data stream to be logged

while rejecting other parts of the stream. For instance the GPS stream can typically have

not only $GPGGA messages but othertypes &P é messages as well . To
messages except $GPGGA the user can use a prefix filter mechanism as3 described

below.
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Serial filter prefix dialog box appears as:

Prefizxes to filter

Attention! Senal device will ignore or accept all
ghringz which start with following prefides:

]

Palicy: I Reject anly

~

FERVTG

Prefis: I

Add | Femove

Remove all

[ Do ot apply filter ta the logged data

ATTEMTIOMN! Y'ou must kerminate survey
and gtart it again to uze a new filker!

Cancel |

To add prefixes, type the new string into Brefix: field and pres&\dd. Thestring will
be added to the prefix list for the particular device. You can remove a filter string from the
list by selecting it and pressing tRemovebutton, or by pressingemove Allto clear

the list.

Depending on th@olicy settings, MagLog will acq# or reject strings with prefixes in the
list. If the policy is set t&Reject onlythen all strings with the listed prefixes are rejected.
If the policy isAccept onlythenonly strings identified in the list are accepted, the rest are
rejected. Thisdtter condition may be useful when some string formats are unknown.

Important Note: A Serial filter can be applied to MagLog displays without being applied

to the

r e ¢ o moka@ply dilerttcathe loggedfdata i s

checked,

uses fiters inside the program to filter serial data for display purposes but all data

transmissions from the serial device are logged.

If this box is not checked, the filter is

applied to the logged data also, which then reduces the amount of logged irdoramati

the data file size.

For example, a Gyrocompass outputs two messages:

$HEHDT,183.1,T*24 06/22/01 10:22:55.737
$HEROT,13.5,A*1C 06/22/01 10:22:55.754

t hen

The first message, $SHEHDT reports true ship heading and is used by MaglLog. To accept

thismesssg add $HEHDT i n

t Aceept bnips tp od iboyete | d dt
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apply filter to the logged data bisonetchecked then only SHEHDT messages are
logged. However if bois checked both $HEHDT and $SHEROT messages are logged.

Now ifthereisaBHEHDT pr ef i x i Rejettong Ipiodti caynd st lseelfect
MagLog filters out all data strings (and therefore the gyro compass light stays red). If at

t he s armenotapphydilteritotheloggeddaia box i s checked, the d
saved tadisk. (Light stays red, but file size numbers show increasing size of the log file).

Note: For a new list to take affect, you must restart your survey.

Not e: | f you don Rejectwrdgn tp ocalniyc yf ialntde rl, e asveel etchte
list blank ¢his is the default condition).

5.2 Using one serial or TCP/IP port to record multiple devices.

It is possible to attach more than one logical serial device to one physical serial port or

TCP/IPport. The primary purpose of this feature itlow mixed mode data streams

(data streams with multiple information sources included) to have display for each of the

included data sources. For instance, if the GPS and magnetometer data are mixed in the

same data stream, the MagLog GPS device anilidigi.og 880 logical device can share

the same physical port. The software can open the data stream twice to log each part of the

serial stream as a separate input, thus allo

window. Proper prefix filtering in thisase could be used to separate 880 and GPS data

inside MagLog.

To share a serial port among multiple devices the following conditions must be met:

1 Each device must have exactly the same baud rate.
1 Each device must transmit in ASCIl mode and use same strimgnator.

Only one device is allowed to provide fAha
For example, for 88x/823 magnetometers, MagLog sends commands down the line
to configure the magnetometer. This means that two 880 logical devices cannot
share tle same port inside MagLog because the program will attempt to
communicate to both physical devices over the same transmit line and this is not
allowed. However two Generic Serial Devices can be assigned the same port in
MagLog, where a mixed data sourcers} is being logged, and each logical device
assigned a separate display window and logged data file.
When the user sets up another serial device using the same port the following
message appears:
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Serial port iz already taken: |

Port COMZ iz already taken by device "MAG"

Append device to the serial port’?

[T Don't ask this question again for this survey.

Here i s AMAGO name of tthlewadgevi ce that i s u

Note: If there are no serial filters used (Ssnfiguring serial port parameterfog
files for each serial device sharing the same port hold the same information.

5.3 Configuring the G -880 magnetometer

In order to configure your magnetometer correctly, you need to know
1) How many magnetometers you have.

2) How many analog channedse required for each magnetometer.

In this manual, we will refer to channels analog to digital converted data
transmissions such as the signal strength, depth sensor, and altimeter that your
magnetometer outputs. We also assume that every magnetometer outputs a
magnetic field by default.

The magnetometer configurationascomplished in two steps discussed in this section:
1) Configure the hardware (tell the magnetometer what to output)
2) Configure MagLog (tell the software what is coming).

5.3.1 Configuring the magnetometer

N

The hardware configuration is achieved through a sceeéné | eB80CO 6 f i gur at i ono.

You access this screen by selecting AMag8800

box and then clicking on the AADDO button.
and communicate with the magneteter hardware (denoted as Counter 1, 2, 3 etc below.

Each Larmor counter is associated with one magnetometer in the concatenated data string.
Example below has 5 magnetometers listed, 1 to 5 with one analog channel selected for

each. Channel 1 refers the signal strength). If you have used a terminal emulation
program such as WindowsE Hyperterminal, you
use this screen to see the data coming in on a given port, adjust the baud rate, and enable
channelghrough devicespecific commands.



G-880,/881 /823 Configuraki

Cycle Time [0.07=): I'I 1]
D ata Format: I"E"SE” vI

—&nalog Channelz On [1 2 3]

on

Fort: IIIIM‘I vI K
Current Baud Rate: IEIEEIEI TI
MHew Baud Rate: IEIEI]I:I vI

Cancel

About

duip

Counter 1; |'|

Counter 2: |1—
Courber 3: I'l—
Courter 4: I'I—
Courter 5: I'I—
Counter B: I—

$103002.108,0208, 43653.351,0215, 12233.848.8916, 13035.302.M E;l
A1002

$100351.233.0244, 41260.455,0130, 12239.248,8955, 12577.914.M

$ 303160320200, 33250.175,0190, 12293.845,5355, 12925.675.024
$82105.484,015, 37571.331,0190, 12293.3458,8333, 125844.403.01
A0102

$ 77093.052,0195,
$ 72BER.072.0239,
$ 67256.680,0186,
A0202
$E3221.280,0242,
$ BO0210.658,0256, 30501, 733 0203,
$ 58001121 0247, 23397 309 0222,

A0
< |

35705.835.0212,
34292 5220228,
32334.700,0225,

12233.848,8316, 12687 346,024
12233.848,8970, 12636.538.021
12233.5485,9019, 12463.663.021
587 B03,0178, 12299.848 9016, 12392 267 022
12233.848,8350, 03787 422018

12239.242,89501 ?SDEE.4D?J]_1i;|
4

[Counter 7 I
[Counter & I

Send Configuration | Send Rezet |

¥ Stop data window update

E stimated data rate, Hz: |'| 0z

|E-:unfiguratiu:un Send Succesziully

&

&= =

Stare configuratiaon |

A3.59.59943 max. channels &

Firrrmare:

The program will attempt to communicate with the magnetometer using the default
message

communi
COM11! o

cat i
t hi

ons
S

port. I f you get

a
me a nlde totrdachany dita agprhimggn om tke speaifed

communications port. The following steps should allow you to systematically correct the
error and get your device working:

1) Setthe communications port and baud rate Complete the entries in the boxes

2)

labek dPorfid
t hen

a Nedv Bdud Rate .
Pared sCdain f i(Dpfault baud ratenfar the CI201 counter in 6

Af ter you

have

S

speci fie

880/881/823 is 9600. Port refers to the computer serial port to which you have
conneted the device)You should then see a series of numbers (magnetometer data
strings) scrolling up on the large empty box. This confirms that the communications

port is receiving data.

MagLog can also use a TC&Utinection to talk to #n

magnetometer (for example, the magnetometer can be connected ttosegal/IP

converter
from APort

and a fAPor

and the converter connected to
o list (the |l ast selecti®n in
to0 number and press the fAConne

Enable analog channels This is accomplished by making entries in the section

| a b eAnaog Channels Gn.

fi C o u mtthe €\201rceuhter bosird that is

installed in each magnetometer, so we are effectively setting up the analog output

4€
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channels in each magnetometer sensor electronics assembly. To enable a channel from
a counter, enter a channel number as shown abov#ipMchannels should be

separated by a space. For instance, if you have two magnetometers, one with field,
signal, depth, and altimeter and the second with field and signal, you will enter the
following:

Counter1l: 123 Note: Channel 1 default isi§nhal Strength
Counter 2: 1 Channel 2 default is Depth Transducer
Channel 3 default is Echo Sounder Altimeter

I n this case, A0O0 al ways refers to the digit
2, and 3 refer to the auxiliary analoigannelghat the program will enable. It is not

necessary to enter fA00 in the dialog box bec
the analog channel is not valid, you will pr

i.e., thecounter will try to output a number even if there is no reading. If you accidentally
enable a channel that is not valid, you can correct the setup and-gedre: to the CM
201 counter i n t heSenmkCyniigutatmamelt wetrt airs.i ng t he

1]

3) Checkfor correct data: After entering all channel information, you can check to see if
you are getting correct data by counting the number of transmitted data fields separated by
commas. For instance, in the above example, one would expect to spesstoh as:

40001.24, 0243, 2001, 1209, 40291.35, 0543

From this, you could easily tell if there was a missing a channel by counting the fields. In

this case, you specified six channahel received six strings, the correct result. To

exani ne t he data you can check AStop window up
screen scrolling which enables one to examine the data.

Field AEsti mated data rate, Hz0 shows appr ox
program estimates it. This is appmmate value in Hz for the QC purposes.

4) SpecifyCycle Time: You may also specify theycle timei the time between

sequential magnetometer readings. Cycle time is specified in units of 0.01 seconds (total
time between readings = cgdime times .01 seconds), so if you want ten magnetometer
readings per second, you will specify 10, or if you wanted five magnetometer readings per
second, you will specify 20. Note that for the €WIL the practical limit on cycle time is
approximatel\20Hz. The system can be run at 40Hz or higher but there will be

significant degradation of the signal quality.

Remember t hat PandCohfigwagomt d op meakse fany changes
above configuration. If you watd reset the magnetometer to its original powered on
state,presB Reset Coafigurati on

Note: After you have specified these settings once, setup will default to these same
settings until you change them.
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In 2002, Geomeitts began shipping 881 and G882 marine magnetometers with the

CM-221 counter hardware. This counter allows storage of default startup parameters in

the processor memory. A button | abeled ASto
sytems employing #81CM-221 counter hardware (check your firmware version to see if

your magnetometer has this feature). After powering down the magnetometer and

powering it back up again, the magnetometer starts up with the same settings (number of

analog channels, baud easample rate, etc.) as it had when the configuration was stored.

Solutions to Possible Communications Setup Problems

a) No magnetometer data on the screenThis could mean that you have set up an
invalid communications port, your magnetometer is not pegvep, or your
magnetometer is not properly connected. If you are not getting a message like the one
descri bed above: ACould not open COM110, Yy
magnetometer is on. If it is, test the communications port by using anotinee sd
external data (e.g. you could try a simulator that outputs RS232 serial data streams, or
you could hook up a GP& Personal Digital Assistant to that port to check
communications).

If you are unable to open the communications poat,kme sur e t hat you don
other devices using the same port. To check, right click on My Computer, then left

click on Properties, left click on Device Manager and then scroll down to Ports (Com

& LPT). Expand this section by clicking on the + baxnhto Ports and identify that

the Com port you are setting up exists and that it is not conflicting with any other

device (I'RQ conflict). Al so, some dlistenir
Palm HotSync, Modems or Fax software will keep the comoations port busy until

you exit the program (check the Windows task bar at the far right for running

programs). If you still have trouble, it sometimes helps to completely shut off the

system, and reboot. This will reset all the computer hardware.

You must resolve any problems in the setup of communications ports at this time. If
you are not getting good transmission from the magnetometer or GPS please detail all
information about the setup and hardware configuration in an email to
support@geometrics.comiWe will do our best to quickly troubleshoot your hardware
difficulties.

b) Data is scrolling up the screen, but it is not recognizableCheck the baud rate.
Often, if you are using the correct communicas port, but the baud rate is incorrect,
you will get gibberish (strange characters) on the screen.

c) MagLog cannot communicate with the magnetometein some systems with long
tow cables, the PC serial port does not have enough power to propagateaterial d
from the computer to the magnetometer. This results in an inability to interrogate and
command the magnetometer. There is a solution for magnetometers that have flash
memory (CM221 counter): connect the magnetometer to the computer using a short
jumpe cable, configure it using CM201CFG program (available on your desktop after
MagLog is installed), store configuration and then disconnect the magnetometer. Then
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change ADO NOT CONFI GURE 880=10 in magl og. i
system directory. Tik prevents MagLog from attempting teaenfigure the

magnetometer each time a survey is started. For additional information regarding
switches i n M&eldd.nigniopftii lmegssiandr Ko ugh A Mag]l

After you are done, press fAOKO and you shoul
880 Settings E
oK
Alias Device Name: 880 —l
Cancel |
—Senszors getup
, ~AC
Enable/Disable:  Channels: Signal Sth Rk Field range: [min/mas]
Sensar 1: E = [1100 { 700000 fo |700000
Sensor 2. ¥ [1 = [1100 [7o0000 [0 [7o0000
Sensor 3: [ [F = J11o0 [7onndn [ | S
Sensor 4: [ E = J1100 [ 700000 o | FE
Sensor 5: [ [F = J11o0 [7onndn [ | S
Sensor B: [ [F = J11o0 [7onndn [ | S
Sensor 7: [~ [o = Ji100 |Fnindn [ |
Sensor 3: [ m J1100 |7onono [ |
— D ata format Analog channel calibration setup
Im Semman I 1 ¥ l St Alaration. | (15 rarme; - |
Channel # Ilnlernal ‘I I anual caltration... |

5.3.2 Configuring MagLog or MagLogLite to recognize incoming data

We previously used MagLog to inform the Magnetometer what data we wanted sent to the
surface. Now we can rka selections about how MagLog will interpret the incoming data
flow. First, specify the number of channgtsu expect to see as per the previous
magnetometer setup, and label the device name-frrirey reference. You can also set
pre-set limits on the values of the analog and digital channels that will generate warning
messages (visual and verbal or auditory, external speakers recommended) if values go out
of range. This is very useful in a noisy environment where you cannot watsbréen at

all times. Types of errors which generate verbal and visual warning flags might be a loss

48



of data transmission, a bad GPS fix, sensor going too deep or sensor too close to the
bottom.

To specify an alias for your device (the name that wilkeapn all windows associated

with your magnetometer), you can type aname uiidérl i as Deov.i ¢ eHeNaeme we

have sed8x.ted NG

The sensor setup is also very important. Typically the number of magnetoanserss

and channels is set automatically. However in certain cases (when the magnetometer
cannot be interrogated or configured due to downlink communication difficulties) you
may need to carefully count how many strings are coming in your communicatibns po
Above, a sample string for two magnetometers was given as:

40001.24, 0243, 2001, 1209, 40291.35, 0543

The incoming string is shown above. The MagLog program needs to know

1) The number of concatenated magnetometers you have coming into a single
serialporti you can select up to eight by checking the sensor boxes as shown
(note that cable length and bandwidth considerations may limit the number of
concatenated magnetometers one can employ).

2) The number of additional analog channelsdach magnetometer. The
magnetic field value is not assumed to be a channel.

If we apply these two rules to the string above, we notice that we have two
magnetometers, one with three analog chanaels the second with one analog channel.

Enabling the proper number of channelsand sensors is very important.

You wi l |l have another opport uniPbrtySettnge c hange
button and entering information into the followingd | o g b d&Gx880 I f the 0
Configuration® screen exited successfully, you wil

port settings you previously selected. Otherwise, port settings will default to COML1.

You also have the option to set varsoquality controlalues that will generate useful
warning messages during survey operations:

The quality controbptions are:

a) Signal Set the minimum signal value you would like to allow during the
survey.Good data is characterized by a strong signal, and data with signals
lower than 500 are suspect. A good range for this value is probably
somewhere between 600 and 1200. If the signal drops below the set value
during the survey, you will get a warning reage.

b) 8" RMS: This is the magnetic field quality contnalue that gives a measure
of how much the field is varying. Th&&MS value is generated by
computing successive differences of 10 readings. A higMS is indicative
of a noisy field, and you should specify the highest value you will tolerate, e.g.
2nT.
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c) Min and Max Field: This will allow you to specify minimum and maximum
fields you expect to occur during normal survey. This could be set so that you
will be alerted to the existence of a large anomaly. Note that under trace
properties, you can set up an anomaly detection parameter (rate of change of
field) that is separate from this mmax value.

AAnal og channel cal i br saltlediddevice leas juspbeen aduedt r o | g
To access this group you need to have the magnetometer running. Complete the

magnet ometer setup and then return to its pr
dialog. You will have the ability to set qualitgntrolvalues for your analog channels

(e.g. depth and altimeter) by selecting the sensor number, channel number, and pressing

AQC Rangeéeo. This will bring up a dialog bo
values. A smaple is shown below:

QC range for sensor 1 chan x|

hin: I'IEI 3: b & I'IEIE‘ 3:

[~ Do not apply GIC range for this channel

] I Cancel |

Here, we have selected Sensor 1, and selecte
| a b e Doendt applyi QC range forthischanbel i s usually checked, wh
in no quality controfactors beng used for this channel. However, we have unchecked it

and set a minimum value of 10, and a maximum of 1000. If a depth value is not within

the range we have specified, we will get a warning message.

Note: The signal quality contrehould only be enabled from the main screen. If you

enabl e quality comCRange ,t hbruotu gdho tnhoet bsuptetcoinf,y fe
und®e mMn the main screen, the program will n
messages.

You also have the option eétting quality controbalues for the three unnamed
analog channelg, 5 and 6. (Channels 1 to 3 are for signal, depth and altimeter.
Additional analog channels are available in the 880 internal counter m¢dies
201 or CM221] for special purposes like yaw, pitch and roll sensors or radar
altimeter for small airborne systems using analog altitude output).

The calibratiorof analog channelsill be discussed later in thmanual. (see
Depth/Analog channel calibratipn

When you ar ©Kodoanoe,c opnrteisnsu efi o Ganceb ttho yoanc eslet alrg
changes you made.
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Note: Once this screen has been exitedpttg way to change the port settings is to
delete the magnetometer setup and start over.

5.4 Configuring the GPS

GPS receiver used with MagLog should transmit some kind of NMEA 0183 ASCII
protocol message(s) or other ASCII message which sholddstinclude latitude and
longitude of the GPS antenna positiMaglLog parses GPS information into the follwoig
channels:
Longitude, decimal degrees.
Latitude, decimal degrees.
GPS GGA QC flag if it is available. See notes on GPS QC below.
Number of stellites, if it available.
GPS antenna altitude, meters
UTC time, if available. Time is coded as 6 digit integer number. For instance
21:14:F would be represented as 214336

7. Speed, knots, if available. Typical source is NMEA VTG message, but RMC

message ab can be used.

8. True heading, degrees. Available from VTG or RMC messages.
Typical recommendation is to configure GPS to output GGA, RMC and VTG messages,
or only RMC message. In latter case proper parser should be selected in GPS device
properties dialog.

OhrWNE

TheGPS an be configured byGPBI dlolciaghetdi n g tthee
window of the Input Devices Configuratialiialog box.

Input Devices Configuration ﬂ

Axailable Input Devices — Connected Input Devices

a |Mag G-358 380, mag, COk1,19200Bd, 0 *indows, 0 Slots
| Mag B80/881/823
hdag 3228,

Genernc Senal Device
GPS

GRE00

GRE20

Do 40D |
EM E1

GPS PPS pulze

Speedometer

Gyro

ORE TRACKPOINT

Cable length

LI Trigger
AATIT rammmmbmrsmbsr

FIMISH Properties Hemove
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The following dialog box will appear:

GPS Settings x|

— Device

Aliaz Device Mame

I Puart Settingz |

— Quality contral
v “erify meszage checksum

™ Differential GP'S fix required

Mumber of zatelites not lezs: II:I 3:
tin GPS GC indicator: |2 3:

— Meszage parzer

Buildin GGAATE =]

Cancel |

This dialog box allowsqu to select a device name, configure the port settings (much like
that done with the magnetometer) and set quality cofatctors.

Click on "Port Settingsto specify the communications port selection.

The quality controfactors available are:

a)

b)

Verify message checksumif this option is selected MagLog computes

NMEA checksum and compares with checksum reported by the GPS. These
shoud match for data to be accepted for display. This function allows to filter
out messages damaged during serial transmission. Note that not all GPS
software products compute that checksum correctly and thererefore user my
need to disable this option for GRlata to be accepted. This may be applicable
to programs like Hypack, IQSy etc.

Number of satellites not less If the number of satellites is not at least as many
as you specify, you will get a warning message each tima &iSreading

comes in (e.g. in the above example, you will never get a warning message
because there are always at least 0 satellites). This can get rather annoying if
you dondét have enough satellicdyefs, but
the GPS coordinates. It is commonly understood that 6 or more satellites are
necessary to get the best position data.

Min GPS QC indicator This value controls gow program treats

differential flag in the GGA NMEA message. The known values of thiddg

as the following:
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071 invalid position fix. This indicates that there is no satellite signal
being received or there are not enough satellites available for proper
location determination. Thiter these values out set MagLog QC
indicator as 1Note havever that some fixes produced by software
products such as Hypack, Quincy
show that fix is not GPS.

1- GPS fix. Rover (not differential) GPS fixt indicates a standard
GPS signal, or Standard Positioning Servidegpis being used. SPS is
the standard specified level of positioning and timing accuracy that is
available, without qualification or restrictions, to any user on a
continuous worldwide basis. The accuracy of this service will be
established by the U.S. partment of Defense based on U.S. security
interests.

217 DGPSfix, as WAAS or other type of differential correction.

3- PPS(Precise Positioning System) fix encrypted for government use
is being used by the receiver. PPS is the most accurate positioning,
velocity, and timing information continuously available, worldwide,
from the basic GPS. This service will be limited to authorized U.S. and
allied Federal Governments; authorized foreign and military users; and
eligible civil users. Unauthorized users vin# denied access to PPS
through the use of cryptography.

47 Real Time Kinematic (RTK). RTK is a technique used in land
survey based on the use of carrier phase measurements of the GPS,
GLONASS and/or Galileo signals where a single reference station
provides the realime corrections of even to a centimeter level of
accuracy. When referring to GPS in particular, the system is also
commonly referred to as CarriBhase Enhancement, CPGPS. This
GPS technique uses the radio signal (carrier) to refine itidocat

initially calculated using DGPS. The receivers are able to reach this
level of accuracy by performing an initialization, that requires data
from at least five common satellites to initializethe-fly (in motion)
tracking at least four common satastafter initializing.

5- Float RTK is very similar to the fixed RTK method of calculating
location, but is not as precise, typically around 20 cm to 1 meter
accuracy range. This decreased accuracy is offset by increased speed,
since the time consumingifializaton phase is skipped.

61 Manual input mode. Thisindicates that the location has been
manually entered into the GPS receiver, and is not based on the satellite
system. This type of fix is useful for entering the coordinates of a
known location thehas been previously measured. Note that this type
of fix is not appropriate for MagLog operation.

81 Simulation mode

SBAS Corrections modeThis indicates that SBAS differential
corrections have been applied to the fix. NovAtel receivers use this
indication.
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MagLog produces warning dialog box and GPS device light turns yéllow
reported flag is different from flag set by the user. It does not stop however
using and logging these messages.

Message parserStarting with version 3.38 MaglLog has regulgpression

parser mechanism to add new data parsers dynamically. This way parsers for
other NMEA or GPS proprietary ASCII formats are implemented, such as
RMC, GLL, Garmin text, etc. are implemented. User can always roall back to
default buildin GGA implementation, however RMC messageigsferable
because it has datenbedded into the messa@ease se€ustom parsers
chapter below)

d)

5.5 Configuring Serial Event device

Serial EventMark device is useful if some event is used as an index for all data streams,
and the user wanted to include an fAevent num
assume that some device generates strings like:

1241, 21Feb01 17:24:30,35783.12,146676.69,01°19'36.000"N,103°40'04.002"E

Here is first number, fA12410 is a fix s h
into every log file and print it, the user has to configuBe=daal EvenMark device. Note

thatthe f i x 0 number i s always an integer.

(or

Go to Configure / Input devices and sel8etial EventMark from the list of available
devices on the left side of the dialog box. Press Add and the following configuration
dialog box will appear:

Senial Event Mark Device Settings

Aliaz Device Mame:

bl aw ztring length: ]

i

Fix field position;

{2000

T ermination char
[Azcii Decimal]

1

Fart Settings

e

Cancel |

Alias device nameUser enters the device name.
Max string length: Set buffer size to accommodate any possible string coming out of

your device. In many cases 2000 will work just fine, but you should change this value if
your device generatgmrticularly long strings.

Fix field position:Nu mer i c al

it would be
parses an ASCII string:

1,

because

field u

n
t he

mber
n f

wher e f

i X0 1is

4
t he

X
f
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11111s22222s33333544444s55856666<LF>

We have used a symbolic format for clarity,
fields and fisd represents a separator that ¢
numerical valid character string: (Ee and De refer to exp@hemitation)

f0 123456789. EeDe+0

To display a value A111110 as a fix you shou
n666660, refer to it as A60. (Count numerica

Termination char This is the last charactef the string. In the case of ASCII strings it is
normally ASCII 10 (LF or Line Feed).

If a Serial EventMark device is present, it will be inserted in the log files of other devices.
MagLog records the current fix value before recordirggdate and time stamps.

5.6 Configuring the ORE Trackpoint 1l Sonar Tracking Device

ORE Trackpoint Il should be outputting EXformat to be compatible with MagLog.
Please see ORE manual how to configure Trackpoint II.

To ass ORE to Mdgg survey select ORE Trackpommtn d ¢l i ck on the AADDO
You should see the screen below:

ORE Trackpoint zettings |

Aliaz Dewvice Mame:

IEI RE] Cancel |

Fart Setlings |

Here, you can set the device name (specifigdREin this example) and the
communi cations port Rant®etripsmud ut atoem)(t hrough t

After you have pressed AOKO, you will then s
dialog box:
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Input Devices Configuration ﬂ

Axailable Input Devices — Connected Input Devices

« |Mag G-853 280, mag, COM1,19200Bd. 1 Window, 25 Slotz
| Mag B80/881/823 GPS, GPS, COMB, 9600 Bd, 0'windows

hdag 3228, GyroCompazs, GYRO, COMA 560084, I]Wlnduws 1 5latg
Generic Senal Device ORE. ORE. COM2 3600E, O 'Windows, 2
GPS
GRE00
GRE20
DAS-1700
EM 3
EM E1
GPS PPS pulze
Speedometer
[Eyra

Ee_:l:ule lergth
- I Trigger
AATIT rammmmbmrsmbsr

FIMISH | Properties Remove

This confirms and summarizes the hardware that has been configured.

5.7 Configuring the GR -800 Gamma Ray Spectrometer (airborne) :
SelectGR800and click on the AADDO button.

The GR800Settings dialog box will appear on the screen:

GRB0D Settings

K

Alias Device Mame
IGHSDD Cancel |

Mumber of predefined Accumulators:

I‘I z
Part Settings |

T h éNuniber of predefined Accumulators i s v ar i 89 0iSrme peopieaya G R
have custom firmware with more or less than 12 accumulators. This number represents the
number of custom channdlge K- potassium40).
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Configuring the DAS170@nalog to digital converter card:

Note: This device is pmarily used in specific applications where multiple analog voltages
are being logged. In the digital world, this option is less frequently required.

Analog Keithley Metrabyte Sethings

Aliaz Device Name
Idaswun Cancel |
Device Mumber [0-3) Sampling Time [z]

K [

16 channels zingle ended mode

SelectDAS1 700 and click on the AADDO button.
The DAS1700 Settings dialog box will appear on the screen:

The DAS1700 card is shipped with Driverlinx software where you can configure the card
(Interrupt, DMA, single ended or differential mode, and device number).

You can have up to 4 analog cards in your computer. However only one card can be used
at a timeand it will be enabled by selecting the corresponding device number.

Select the card you want to use by entering a number between 0 and 3 for the device
number.

The sampling time is entered in seconds. All the analog chanitidie sampéd at that
rate at approximately the same time (10 microsecond delay between each channel).

Refer to the Driverlinx manual for more information. Note that if you change any
parameters using the Driverlinx driver (including switching from 8 chartii¢sential to
16 channel single ended), you must reboot your computer.

If no card is plugged in your computer or an invalid IRQ and DMA have been set you will
get the following error:

Al Open DriverLINX Driver |

Q Errar initializing DriverLI e

5.8 Configuring a Generic serial device
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To log and display customer supplied serial devices, MagLog provideseric Serial
Deviceinterface. Devices that can be logged with this interface must comply with the
following specifications:

T Device output ds onedrmgtTheasmingshodldhavear act er s
unique termination character. The user is asked to provide the decimal value of the
string termination character.

1 ASCII strings are preferred but binary data also can be recorded with some
limitations.

1 To be displayed by thiglagLog program, the string should have a fixed number of
numericalfieldsseparated with nenumerical characters. The number of fields
should not vary between readings.

To use théseneric Serial Devicgo to Configure / Input devices and seléeneric @rial
Devicefrom the list of available devices on the left side of the dialog box. Press Add and
the following configuration dialog box will appear:

Genenc Senal Device Settings |
Aliaz Device Mame: k& string length: 0 |
Igen IEDDD Canzel |
b ax number of field T ermination char
to parze: [&zci Decimal]
|5 |10

Part 5 ettings | [ Binam or BCD data

The user must enter:

Alias Device Name Enter a device name as you wish it to apjpedaglLog.

Max string length: Set buffer size to accommodate any possible string coming out of
your device. In many cases 2000 will work just fine, but you should change this value if
your device generates particularly long strings.

Max number of field to parseln this example, MagLog will try to parse first 5 numerical
fields of your string. If the actual number of numerical fields in your string is more then 5
then you wonoét be able to display the rest
larger value. If total number of fields is less then 5, then zero values are displayed for
those fields where there is no data. However, the string will always be logged in its
entirety regardless how many fields are set to parse for display purposes.

Termination char This is the last character of the string. In the case of ASCII strings it is
normally ASCII 10 (LF or Line Feed).

Binary or BCD data If you device produces binary output, MagLog logs this data as
mixture of binary bytes and program added ASfiings (time and date). If you check

this box MagLog will convert and log the data in hexadecimal format. This allows one to
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create and log a file that consists of ASCII characters only (hexadecimal code is in ASCII
format).

Note: Although binary datis logged to disk, there is no display for binary data in
MagLog and presently MagMap2000 processing software also will not accept this
type of data file.

Here is an example how MagLog parses an ASCII string. We have used a symbolic format
for clarity:

11111s22222s33333s44444555555566666<LF>

Here 11111 é. 666660 represents numeric
be any character wbileB4b6786t EeDettbeTsot d
111110 in MaglLogagodchhoonkd defandtoboid
refer to it as fAchannel 6 0

5.9 Configuring the RMS AADC Aircraft Compensator

Go to Configure / Input devices and sela@&DC magnetometefrom list of available
devices on the left sedof the dialog. Press Add and this configuration dialog appears:

AADC setup |

— Device setup parameters
Aliaz Device Mame I.-’-'-.f-‘-.DE

Mumber of Senzors: |1 Tehzor s_l,lstemj

Fort Setiings... |

— Data QOC parameters

b aximum magnetic field: I‘“:”:":":I
Firimumn magnetic field: IEEIEIEIEI
Bth difference limit; IEI.1

] 4 | Cancel |

Alias device nameMagLog automatically knows the device name
Number of SensorsTotal number of magnetic sensors. MagLog supports AADC
systems with on& four sensors.
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Maximum / Minimum magnetic field: If recorded magnetic field does not fall into the
preset range, a QC Alarm is generated and the QC device light is turned from green to
yellow.

8" difference limit: If the magnetic field RMS 8difference value is being calculated and
it exceeds the preset limit, a QC Alarm is generated and the device light is turned from
green to yellow.

For the RMS AADCo be used with MagLog, it must be configured (on the front panel)
so that it outputshe following information:

1.) Start char: symbol '#

2.) Scan number: integer value (7 digits max)
3.) X-component (Fluxgate)[nT]: real number
4.) Y-component (Fluxgate)[nT]: real number
5.) Z-component (Fluxgate)[nT]: real number
6.) Uncompensated mga [nT]: real number

7.) Uncompensated magN [nT]: real number
8.) Compensated magl [nT]: real number

9.) Compensated magN [nT]: real number
10.) Error code: integer

Here N cannot be more then 4 and the user oardtgure the settings appropriately.
MagLog does not parse (1) and (2), so the logical channels start with (3) (X fluxgate).

5.10 Configuring G -886 / G-877 proton magnetometers

Like the Geometricsasium vapor magneteeters, our proton precession magnetometers
require MaglLog to query the device to determine the hardware configuration and to set up
the system. To set up the&86 or G877 magnetometer, go to Configure / Input devices
andselect 886 Magnetoeter(used with both 886 and 877) from the list of available

devices on the left side of the dialog box. Press Add and this configuration dialog box

will appear:

61



8§76 / 886 / 877 magnetome X|

— Device zetup parameters

Bliaz Device Mame: IB??

Cuclte rate,s: I'I

Tuning, nT: |5|Junn

Where to get tuning: IIGHF - take positian fram [j

Fart Settings... |

—Data QC parameters

b axirurm magnetic: field: IW
MinirLm magnetic figld: IEI—
Bth diference limi [700000
Signal strength: |1|:|—

[w Lze depth zenzor to interpolate fish positior

] I Cancel |

Alias device nameMagLog will use the device name you enter.

Cycle rate, sSample raten seconds (cycle time) for the magnetometer. The minimum
allowable value is 0.5s (two readings per second). MagLog will configure-886(&
877hardware to cycle at this rate.

Tuning, nT: Expected background magnetic field value for magneter hardware
tuning. MagLog will configure the magnetometer hardware to this tuning value.
Where to get tuning: Depending on your selection the program can obta#Y Gtuning
values from different sources. There are four options:

1 Have user enter approgte tuning value in the field above.

1 Selectautotuningmode for the 877 magnetometer. This is not recommended in
most cases (see explanation below).

1 Have user enter his approximate position on Earth (latitude and longitude) and use
theinternal IGRFfmodel t o cal cul ate Earthds magnet.
information about the IGRF model see, for instance IAGA Working Gro@p V
(1995).International Geomagnetic Reference Field, 1995 revissabmitted to
EOS Trans. Am. Geophys. Uiseophysics, geophys. J. Int., J. Geomag.
Geoelectr., Phys. Earth Planet.Int., and others. You also can check out
http://www.ngdc.noaa.gov:80/seg/potfld/magmodel.shtml).

1 Have MagLog take the current position from the attached GPS device (if GPS is
available) and calculate the tuning value using IGRé&del (recommended when
GPS is connected)
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For best operation, the tuning value should be within the rang&@d nT of the average
field in the survey area. The IGR#odel suits tis criterion perfectly and is a good
solution for quickly tuning the magnetometer, even considering annual drift.

The program updates the tuning value when one of the EpR&NS is selected. For
example, if the user knows his approximatéddag position, he may seleétl G R énter
y our p inshe drop tish ©he following dialog appears:

Enter your approximate position:

Longitude [decimal degrees) I 4272

Latitude [decimal degrees]: |3?_5

(] | Cancel |

Enter the approximate position of the survey area in decimal degrees and the program
cal cul ates Earthoés magrmevaluedotuneteel8d7oat t hi s po
G-886. To enter another position, justsglect the same string in the drop list.

When user selecfs | GRtFa ke p o si t jteprogfam wiliviry 8 BbEain the
position from the last GPS reading. If G®S data is available, the following message
appears:

maglog X |

@ IGRF model at Lor: -87.25 Lat: 30,34 was uzed to calculate tuning
Q. |

Check the reported position to ensure proper calculation of the reference field.

Port settings. Set serial port communication settings.

Maximum / Minimum magnetic field: If recorded magnetic fid does not fall into the
preset range, a QC warning is generated and the device light is turned from green to
yellow.

8" difference limit If the calculated RMS®8difference is greater than this value, a QC
warning is generated and device light is tarfrem green to yellow.

Signal strength.If proton magnetometer signal level is less then this value, a QC warning
is generated and the device light is turned from green to yellow.

Use depth sensor to interpolate positionf this box is checked and reaine position

i nterpol ation i s en dtelnegholathw ) i tnlge n hteh es ud evpetyh (-
reading can be used to mathematically reduce layback distance (x) relative to the cable
length (hypotenuse) Notkat proper depth sensor calibration is required for this feature to
work properly.
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Upon completion of this dialog box and the following serial parameters dialog box,

MagLog will communicate with the magnetometer hardware to ascertain its configuration.

This may take as a few seconds up to as long as a few minutes depending on baud rate and

other parameters..

The program waits for incoming data strings and then sends a command to turn the
magnetometer into a terminal (command) mode. Once in terminal tim@geogram

i ssues a command to dump all hardware settin
output. Upon completion, the program turns the magnetometer back into command mode.

The user can see this process in the following window:

886 7 877 messages
Messages:
Waiting for magnetometer messages... (60 sec) -
= 5p915.77 12 ] 0 50.0 27.0
= G§B417.63 12 ] 0 50.0 27.0
= 5§57925.29 12 ] 0 50.0 27.0
= 47081.62 12 ] 0 50.0 27.0

Version 2.6

M Mode of operation T Cycle Lime
T Tuning F Format of output
[
Cancel |

Note that at this stage MagLog simply reads the device configuration but does not set the
cycle rate and tuning value. This occurs after you dimget Device Configuratiodialog

box and again this may take a minute (it also happens every time whehayme cycle

rate and tuning for an already configured device). MagLog displays a dialog box with the
magnetometer messages as below:
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886 /7 877 meszages |

Messages:

C1l= 5B193.35 12 o o 49.6 27.0 -]
C1= 57140.91 g o o 49.6 27.0

c1l0= 57512.81 12 0 o 449.6 27.0
C1l0= 5g929.91 12 0 o 449.6 27.0
C10

= 57357.61 g o o 49.6 27.0

= 57789.83 12 o o 49.6 27.0

= 58044.58 g o o 49.6 27.0

= 57919.35 12 o o 49.6 27.0

= 5SBRZ9.34 1Z o o 49.6 27.0

T= 55610.62 12 o 0 49.6 27.0

Cancel

Note: The AutoTuning feature is not recommended if you know the field range.
Read below for additiona&xplanation.

The G877 magnetometer employs an AutoTuning function to automatically tune the
magnetometer to the actual field value. This can maximize sigmmalise ratio when the

field values are expected to vary as much as 3,000 nT or more dwat arsount of

time. The situation where this might be encountered would be in high gradient areas
associated with volcanic geology or in harbor areas where there are large gradients due to
steel objects. However, because the width of #8¥Gtuning isoroad (about plusiinus

2,000 nT before any noticeable degradation in signal strength is visible) and because
under some low signab-noise conditions (in a low field area such as off the

coast of Brazil or Peru, going easést) the magnetometer mayédd$ock” on one

reading. In this case, the magnetometer will engage a signal search mode and therefore in
general, itis not recommended that the AutoTuning function be used under all conditions.

Why?

When the AutoTuning function is informed that thagnetometer has lost "lock" of the

field, it begins a search starting at the field value default which is set intc8i& G
magnetometer (not the last known good reading for instance) and begins sequentially
retuning to values at approximately 5,000ntwaband then below the preset value in

larger and larger jumps until it acquires signal or starts the process over. This can take
several minutes if the default field value is not set to the background field value of the area
you are surveying. Normallpne would not expect to encounter variations exceeding

2,000 to 3,000nT even over targets such as anchors. However, this might occur over large



steel vessel at distances less than 500 ft., but under those conditions losing "lock" due to
mistuning is a vadl indication of a huge magnetic anomaly.

5.10.1 G-877 depth calibration

Geometrics @77 magnetometer comes with a depth transducer calibrated at the factory
and normally needs no calibration. However if the user has alteréattbey settings or
simply wants to provide more accurate depth estimation, the MagLog calibration
procedure can be used.

NOTE: Regardless of units selected for the survey (feet or mdegth is always
calibrated in meters.

TheG-877 device stores all settings inside the magnetometevalatie memory and the
user can permanently save calibration settings in this flash memory. The values are
permanent and will not be lost after power is removed.

The G877 has a sophisticateder interface accessible via a terminal program (such as
MS Windows Hyper Terminal This allows the user to make&37 software changes
employing standard Windows software. However, an inexperienced computer user may
find using he terminal emulation mode difficult and therefore MagLog includes an easy to
use interactive menu dialog to compute and store depth calibration parameters.

Here are general steps performed by MaglLog to calibrate-8i&/Glepth sensor.

Find depth chanén G-877 data stream, or enable it if it is not enabled.

Set format appropriate for calibration.

Reset internal 877 depth scaling and bias to their initial values (scale 1, bias 0).

Start magnetometer. Have user deploy and level tBéGat differentlepths and

take readings.

Calculate calibration coefficients based on several data points collected by the

user.

6. Transform calculated scale and bias in the format appropriate 8@7@nd write
values into G877 memory.

7. Set new format for the depth reaglin

8. Save settings permanentlyinthe8Gf 7 devi cebs fl ash memory.

PwphPE

o

If depth transducer calibration is accomplished using MagLog by itself, step (4) requires
some user intervention. If the calibration is done via a terminal program, the user will be
requiredto implement all 8 of the above steps using coded key commands.

Note: Due to possible low baud rate communication rates, stgpsd 58 can take
several minutes. Please be patient during the calibration process.
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The Calibration option is only availee during the device setup which means that if you

want to reset the calibration parameters that are stored in87& @lectronics, you must

setup a new survey and add th&%¥ device. The @77 can be the only device in the

survey and you need nottaally collect any data for that survey. After you press the

AAddO button in AConfigure / I nput deviceso
8§76 / 886 / BT magnetumete:j:i X|

— Device zetup parameters

Aliaz Device Marme: IB??

Cyche rate.s: |1

Tuning, nT: |5|Junn

YWhere to get tuning: IIGHF - take position from Ej

Puart Sethings... |

—Data OC parameters

M a=irurn magretic: field: IW
binimum magnetic field: IEI—
th difference limit [700000
Signal strength: I‘II:I—

(] % I Cancel

Here fAPerform depth calibration as part of
want to calibrate €877 now.

After MagLog puts the @77 into terminal mode, it confirms desire to calibrate:
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I f you answer AYesoO, MaglLog starts with item
observe communication messages between the program anéieda the screers
soon as steps (1) to (4) are complete, MagLog launches the calibration dialog box:
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877 depth calibration |

Depth Aaltimeter calibration

Diirections:

Put array at a known depth and elevation abowve the ground. Let -
zensor's temperature stabilize [it can take about 15 min. in water).
Prezs "Reset av.". Then enter known depth for calibration of the
depth senzor or elevation for altimeter and press "'Reset av." and LI

—Add new calibration paint
Walue: |20  Add ta the [ist 2 Rezet av. |

— Rezult of calibration:
Scale factor: 0.003303 Biaz: -14.000000

—“alues for calibration
Current walue: 4093500 Current average: 403500

Aoceptable range... | [} Wze far layback calzulation

Lizt of calibration points

i | Reading | W alue | Fredicted |

1 1636.15 0.oo Q.00

2 4035.00 20.00 2000

1| | ]
k. [accept calibration) | Cancel [dizcard resultz) |

Pl ease read the ADirectionso section of the
following procedure to calibrate the magnetometer:
1 Place the @77 fish atdepth O (for instance, on deck or floating at surface). Enter
Valueequal to 0 and pre$&eset avbutton. Wait about a minute to allow device to
acquire some data. Then prégid to the listNote that new string appears in the
list at the bottom of thdialog box.
1 Lower the magnetometer down the water column to a predetermined depth by
marking the cable beforehand. Make sure thaCimeent valuas changing (if
current valugs notchanging, it may mean that your&37 does not have the
depth transdugenstalled or that the sensor or associated electronics is
mal functioningécontact Customer Service i
depth by premarking the cable or using a rope. Enter the actual depth Veibe
field. Press buttoReset avand waitfor about a minute to allow device to acquire
new data. Then preggld to the listNow the program has two depth points and
can calculate depth and bias parameters for initial calibration.
f Lower magnetometer to anothedodamdh and r
measured values in the list to make sure that they are consistent. If maximum depth
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in the list is less than 20 meters, the results may not be optimal and a deeper
calibration point should be used.
1 You can delete a point in the list by right clicgin on it and sel ecting

Press OK (accept calibration) if you are satisfied with the results. MagLog will prompt
you to save the calibration data into a file. This file is for your reference only and is
not used by MagLog (remember the paramsetee actually stored in the&77 fish
electronics). Here is an example:

877 depth calibration

# Reading Value Pred. Difference
12340.36 0.00 -0.00 0.00

2 4095.00 40.00 40.00 - 0.00

Results scale: 0.022797 bias: - 53.352331

G 877 setu p values:

depth scale factor : 5083

depth bias sign (0 = add, 1=subtract) :1
depth bias : 868

depth decimals : 5

The last four strings represent values that are suitable-8t7Galibration in terminal
mode. These are provided in case you need tdenedtrem into the €77 using terminal
emulation.

Now the program will set the new values into th8 @ magnetometer, by converting the
depth output format and saving the results into the flash memory. When all these steps are
complete, the following meage will appear:

866/ 677mossages R
Messages:

input voltage display format :#### -]

temperature display positioniO=none,l=1st, 2Z=Znd, .. etc) @ 0

temperature display format :####

polarize wvoltage disg st, Z2=Z2nd, .. =te)

polarize vaoltage disg

tuning display positi _ .. etz)] O

tuning display format Depth calibration complete.

status display positi .. etz)] 0

status display format ok

Postamble :~H —l

_> j
Cancel
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At this point, MagLog proceeds with the normaB®7 setup process. If you are not
going to use this survey for actual data acquisition, you may terminate it at this time.

5.10.2 G-877 Terminal Calibration Log

I n this section we show axample of the G377 depth calibration process using the
Windows HyperTerminal program. This log corresponds to MagLog depth calibration
described above. Characters that are sent by MagLog (or typed by the user if
HyperTerminal is used) are printed witbldh font. The fields that are being altered by
MagLog or by the user are marked with an asterisk (*).

Q
G877 Version 1.13
A Abandon changes B Baud rate
C Cycle time D Display all parameters
E Every thing FF ormat of output
L cable and sensor M Mode of operation
N Next (multi systems) R Run magnetometer
S Save parameters T Tuning

-> F
Preamble :=
field display position(1=1st, 2=2nd, .. etc) : 1
field display format :###### . ##
time displayposition(0=none,1=1st, 2=2nd, .. etc) : 0
time display format :#####.#
fid display position(0O=none,1=1st, 2=2nd, .. etc) : 0
fid display format :#####
signal display position(0O=none,1=1st, 2=2nd, .. etc) : 2
signal display format :####

* depth display psition(0O=none,1=1st, 2=2nd, .. etc) : 3

* depth display format :####
input voltage display position(0O=none,1=1st, 2=2nd, .. etc) : 0
input voltage display format :####
temperature display position(O=none,1=1st, 2=2nd, .. etc) : 0
temperature displafprmat :####
polarize voltage display position(0O=none,1=1st, 2=2nd, .. etc) : 0
polarize voltage display format :####
tuning display position(0O=none,1=1st, 2=2nd, .. etc) : 0
tuning display format :###.#
Status display position(O=none,1=1st, 2=2nd, ..:€lc)
Status display format :##

Postamble\N
>P
PasswordVERADDA
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*  * ¥ X

signal scale factor: 1

signal bias sign (0 = add, 1=subtract) :0
signal bias: O

signal decimals :0

depth scale factor :1

depth bias sign (0 = add, 1=subtract) :0
depth  bias:0

depth decimals :0

input voltage scale factor: 1

input voltage bias sign (0 = add, 1=subtract) :0
input voltage bias: O

input voltage decimals :0

temperature scale factor: 1

temperature bias sign (0 = add, 1=subtract) :0
temperat ure bias: O

temperature decimals :0

polarize voltage scale factor: 1

polarize voltage bias sign (0 = add, 1=subtract) :0
polarize voltage bias: 0

polarize voltage decimals :0

-> R

Checking

---------- Running magnetometer software
Setting B aud rate

20131.84 4095 4095
20131.84 4095 4095

< Here is magnetometer put at different depths >

Q

QQRQRAAQRAQARAQAQRAQAQAAQARQ
QQQQRQAQAQQQAQAQRAQQAQAQQQQQAQQ
ejejelele]0]0/e 0l0]0/0/0]0]0]0/0l0]0]0 0 0]0]0]0)

G877 Version 1.13
A Abandon changes B Baud rate
C Cycle time D Display all parameters
E Every thing F Format of output
L cable and sensor M Mode of operation
N Next (multi systems) R Run magnetometer
S Save parameters T Tuning

-> P

Password : VERADDA
signa | scale factor: 1
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* % X X

signal bias sign (0 = add, 1=subtract) :0

signal bias: O

signal decimals :0

depth scale factor :83

depth bias sign (0 = add, 1=subtract) :1

depth bias: 1686

depth decimals :4

input voltage scale factor: 1

input voltage bias sign (0 = add, 1=subtract) :0

input voltage bias: O

input voltage decimals :0

temperature scale factor: 1

temperature bias sign (0 = add, 1=subtract) :0

temperature bias: 0

temperature decimals :0

polarize voltage scale f actor: 1

polarize voltage bias sign (0 = add, 1=subtract) :0

polarize voltage bias: 0

polarize voltage decimals :0

-> F

Preamble :=

field display position(1=1st, 2=2nd, .. etc) : 1

field display format :###### ##

time display position(0=none,1=1 st, 2=2nd, .. etc) : 0
time display format :##### . #

fid display position(O=none,1=1st, 2=2nd, .. etc) : 0

fid display format :####H#

signal display position(0O=none,1=1st, 2=2nd, .. etc) : 2

signal display format :####

depth display position(0=none,1=1st, 2=2nd, .. etc) : 3
depth display format :###.##

input voltage display position(0=none,1=1st, 2=2nd, .. etc) : 0
input voltage display format :####

temperature display position(O=none,1=1st, 2=2nd, .. etc) : 0
temperature display format :##H#H

polarize v oltage display position(O=none,1=1st, 2=2nd, .. etc) : 0
polarize voltage display format :####

tuning display position(0=none,1=1st, 2=2nd, .. etc) : 0
tuning display format :###.#

Status display position(0=none,1=1st, 2=2nd, .. etc) : 0

Status display for mat ##

Postamble: \ N

-> S

Checking

Press "Y" to save to FLASH any other key to abort: Y
Saving -

At this point MagLog notifies the user that the calibration procedure is complete.
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5.11 Configuring G -822A Super Counter device

MagLog is specifically designed tog data fromGeometricairborne G822A Super

Counter. Go to Configure / Input devices and séNisg 822Afrom the list of available
devices on the left side of the dialog box. Press Add and the next configuration dialog box
will appear:

Mog Sotings ]
&lias Device Mame IEEEE'

Mumber of Sensors; I4

Part Settings. . | [ BCD format

s | Cancel |

Alias device name:Assign alias device name here

Number of Sensors:Total number of magnetic sensors. Maximum number is 4.
BCD format. Check this box if the magnetometer counter is set up to output in BCD
mode, XS3 (very high speed up to 100Hz si@mate). In this case the program logs a
hexadecimal dump of magnetometer output.

5.12 Configuring EM61 device

This feature provides a logging interface for the EM8date that this device needs to be
triggered from the MagLog proam by sending a command via the serial line. Therefore
it should have both Tx (transmit) and Rx (receive) lines wired in the interconnecting cable.

Note: If you have multiple EM6devices and you want to trigger them all at the

same time, yo can use one Tx line from one serial port (on the PC). Connect this

l i ne to all Rx pins on al/l the EM616s, i
the other PC serial ports.
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Go to Configure / Input devices and seledM61from list of available devices on the left
side of the dialog box. Press Add and this configuration dialog box will appear:

EM 61 Settings

=]
Aliaz Device Hame Ll

em| Cancel
MHumber of Senzors: Sampling Time [z]
3 1

B attery ‘W arning [

Fart Settings 11

Alias device name:Assign alias device name here

Number of Sensors:Total number of electromagnetic sensors. .

Sampling Time (s): Trigger interval, in seconds.

Battery Warning (V): Vol t age | evel to generate Al ow bat:

5.13 Configuring EM61 Mark Il device

This device provides an interface to the newer EM61 Mark Il system. It has a similar setup
to the EM61 but tere are some significant differences in data acquisition. Like the EM61,
this device needs to be triggered with a serial character; therefore both the transmit and
receive wires of the serial port must be wired. The original MagLog interface design
attemped to match the time when a trigger character was sent with the time of the data
arrival. However at high cycle rates (around 100 ms per sample) the device cannot
respond within the sample interval period. This means that if one trigger character was
sert at 0 ms and the next at 100 ms, then at 200 ms, etc. data from the 0 ms trigger can
arrive during 6100 ms interval or 16@00ms interval or even in 2€8D0 ms. If for some
reason the EM61 Mark Il does not respond to the trigger character (for instdinee,

trigger character was lost due to disconnection of the device) the idagesequence is
distorted which appears as additional latency (e.g., time stamp assigned to the data related
to previous data, not the current data).

One of the techniquesmployed by MagLog is to count the number of triggers in the

trigger buffer that did not produce data. For example if 10 trigger pulses were sent without
getting data back the program knows that on the next data arrival the trigger and data
buffers shoulde flushed because it is likely that there was data loss or a cable
disconnection.



Another method used to address this potential problem is to record the time of the data
arrival. MagLog records this time as a time difference in ms between the arrival

trigger event times. Thus the arrival time can always be calculated (that is to say with
Geometrics MagMap2000 program, which knows about this feature and computes the
absolute arrival time on the data input load).

The following is the configuratiodialog for the EM61 Mark Il device:

EM 61 MARKIl Settings |
Aliaz Device Mame: Sample interval, ma:
|emE1mll {100

B atteny Wwarning [V]:
|1 1 Port Settings |

M ax. allowed number af miszing iggers I'IEI

k. I Cancel |

This is almost i dent i cMak. alloved rumb@rlof nassimge pt f or
trigger0 di scussed above.

Note: To ensure proper operation and estimate overall latency of the system
Geometricsecommends a latency test before surveying. The test need only be made
only once for particular equipment set (including PC, EM61MII and GPS). If any of
these parts are replaced or new software installed, a new latency test should be made.

5.14 Configuring Gy ro Compass device

MagLog can handle data from NMEA compliant Gyrocompass device connected to one of
RS232 ports (if your Gyro works with R&22 use special wiring or RS422 to 232
converter). The Gyro hardware should output strings with the format:

$HEHDT,360.0,T*2

$HEHDT,360.0,T*2

é

Here i s $HEHDT message prefix, 360.0 is hea
true heading (not magnetic) and A20 after A

If the Gyro outputs other strings they are ignored my MagLog. Go to gioafl Input
devices and sele@YROfrom list of available devices on the left side of the dialog. Press
Add and this configuration dialog box will appear:
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Gyro compass settings

=]
Aliaz Dewvice Mame: k. |

Ig-"'r':' Cancel

Part Settingz |

In this case there is only one field to beistte alias name.

5.15 Configure Cab le payout indicator

Some marine systems can have devices that measure cable length automatically and

transmit the results via a serial port ASCII strings. Go to Configure / Input devices and
select Cable from list of available deviaasthe left side of the dialog box. Press Add and
the following configuration dialog box will appear:

Cable device settings x|

Aliaz Device Hame:

Iu:al:ulel I rukz: Imeters 'I
Cable length channel: |1

Termination char
i Dy 110
Port Settings Cancel |

Alias device nameAssign alias device name here

Units: Units are as per the setup of the indicator device. They caretegs, feebr
fathoms.This selection does not affect log file behould be set properly for use by
MagLog reaitime layback Interpolator.

Cable length channel:Specifies device channel for cable length. Parsing rules are the
same as foGeneric Serial Device.

Termination char: Decimal value for string termination character.

5.16 Configuring the G -858 magnetometer

The Geometric$G-858 MagMapper is a handeld device used primarily for land
magnetic surveys. It has an option to output magnetometer dataseaatsport and can
be used in conjunction with MagLog acquisition software.
1 Set up for the G858console.Start a new survey asBase stationChooseStore
modeasTransfer to PC onlpr Store & Transfer to PCln the first case, data i
not be stored by the-858 internally, but only by the PC. In the second case data
will be stored both in the 858 and externally you can download the data set and
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process it in thd&agmap200@rogram. Of course you can also bring in MagLog
and MagLoglite Surveyfiles into MagLog2000 as well.

1 Set up MagLog. Go to Configure / Input devices and seléeB58from the list of
available devices on the left side of the dialog box. Press Add and the next
configuration dialog box W appear:

Mag Settings Ed |

&lias Device Mame IEIBEE

MHumber of Sensors: I2

Part Settings... | = [ BED farmat

k. | Cancel |

Alias device name:Assign alias device name here
Number of Sensors:G-858 magnetometer can have one or two sensors connected.
BCD format: Always disabled for this device.

5.17 Configuring PULSE 12 EM device

JW Fi s her EVvsdeviRelrhay iacludeip to 3 coils connected to three hardware
ports. Regardless of the real number of coils available, the device always outputs voltage
for these three slofisif there is no coil presenit, will just output a constant value.

Therefore if the user has just only one coil and accidentally connects it to slot #3, he
should treat the device as a 3 coil system and neglect data for coils #1 and #2.

Next following dialog box appears to configuhe Pulse 12levice:

Pulse 12 EM settings |

Aliaz Device Mame: I

Mumber of coils: |3 cail zyztem j

Part Settings |

Canzel | ak |

As usual, user has to assign the alias name. Port settings are standard for any MagLog
serial device.

Note: It is necessary to eliminate the coordinate strings in the Putisal &tring

(starting with symbol A@0). MaglLog automat.i

to remove those strings, which are therefore not recorded.
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5.18 Configure Echo Sounder device.

MagLog software providessaimple interface to marine echo sounder devices compatible
with the NMEA standard transmission protocol. The echo sounder option is available in
both (full and light) versions of MagLog software. The device should be able to output
via serial link a DBT massage (ater depth referenced to the transducer) in the following
format:

$SDDBT,DATA_FEET,f,DATA_METRES,M,DATA_FATHOMS,F*hh<0D><0A>

Go to Configure / Input devices in the MagLog toolbar menu and select Echo Sounder
(NMEA) from list of available dewes on the left side of the dialog box. Press Add and
the following configuration dialog box will appear:

NMEA Echo Sounder sel:l:im_:l:f

IdeptH Cancel

X
Aliaz Dewvice Mame:

Part Settingz |

Alias device nameAssign alias device name here
Port Settings: Standard serial connection parameters dialog.

An echo sounder device has thédaing channels: depth (feet), depth (meters) and depth
(fathoms). By default it only accepts strings with the prefix $SDDBT. All other strings are
rejected and are neither logged nor parsed. If for some reason your echo sounder has
di f f er e n t(NofettakerkDerafersitoRhe first two letter pair in the Prefix, i.e.,

ot her than ASDO in the example prefix)
button in the Serial parameters dialog. The following window will be displayed:
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Prefixes to filter x|

Attention! Senial device will ignore or accept all
zhringz which start with fallawing prefises:

Policy: | Accept anly j

Frefis: I

Add | R emowve Remowve all

[ Do rot apply filker ta the logged data

ATTEMTIOM! ¥ou must terminate surey
and ztart it again to use a new filkerl

k. I Cancel

Toreplaca device talker I D, press ARemove all o ¢«
field and press AAddo. Note that the new pre
Axxo0 is your talker |1 D. Then press Ok, <cl ose

restart the survey for the new setting to take effect.

5.19 TTL Parellel Port (LPT) Pulse devices in MaglLog

Note that devices described in this chapter are considered to be obsolete and
most likely will not work with modern versis of Windows operating system.
To log TTL marks or PPS pulses use advanced serial port parameters.

APul se deviceso refers to external time tags
of device with the previous PULSE EM device.

MagLog has ability to log the time of TTpulse arrival that come to pin 10 of the printer
parallel port. The recommended voltage is 5 volts with a duration of not less then 1 Ms.
This pulse generates a parallel port interrupt and Maglibghen obtain the time of the
interrupt event.

Interrupt pulses can be treated widkometricgarallel port custom drivers (under

Windows NT only) or with general purposes driver DRVX28 (under Windows NT and
WIN9x). TheGeometricgarallel port drivehas an advantage over DRVX28 because it
provides high accuracy time stamps (1ms or less). However, as noted its usage is limited
to the NT platform only. The Win9x DRVX28 driver gives less accuracy, in the 20 ms
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range. This is no doubt sufficient foosl moving surveys but perhaps not for airborne
type surveys.

At present, the following devices are supported by one or the other of these drivers:

1 PPS(pulse per second) GPS device. Some (usually expensive) GPS receivers can
output 1 ms pulses synchroaizwith beginning of the UTC second. PC time
tagging of these pulses can be logged with MagLog PPS device. At the same time
GPS outputs UTC string which can be logged with MagGegeric Serial
Device. Having logged both these data streams it is postibiecalculate PC time
into UTC and vise versa for increased accuracy of timing and positioning.

9 TTL EventMark deviceas similar to PPS, but has some additional features: user
can set pulse counter starting value and increm@fien this is used as a shot
counter in seismic type surveys where the shot point must be reference to the
magnetometer reading.

1 Trigger. This device is based on Keithley CTM / CTM-05/A internal
multifunction card that must be installed in the compuklrs device works as an
internal pulse generator driven my MagLog. It is used to trigger 18222 Super
Counter in high precision land and airborne MTADS type magnetic survey
systems. The device also allows the user to log the time of the trigges mitise
accuracy to about 1 ms. It is available under the NT platform only.

1 SpeedometeAlso based on Keithley CTMO / CTM-05/A multifunction card
and uses internal hardware counters to count pulses (without generating an IRQ to
the CRJ). It is used to count wheel ticks in specially equipped land vehicles
(carts). It is available under NT only.

All these devices require a specialized driver and hardware installation. Please see details
underHardware configuration section. In the seicin below we assume that the drivers
are properly configured and running.

5.19.1 Configuring TTL event Mark device

Go to Configure / Input devices and sel€€L EventMark from the list of available
devices on the left sedof the dialog box. Press Add and the following configuration
dialog box will appear:
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TTL event mark setup

— Logical device parameters:

Aliaz device name: I

¥ Fezet counter number ta starting value

Starting count number; {0 =

Counter increment; |1 3:
Haldaff time, ma: |2|:||:| 3:

—Hardware parameters:

Farallel port; I LFPT1 j

IRQ: |7 Address: IEI:-:S?E

Qk | Cancel |

]|

Alias device nameUser enters device name.
Reset counter to starting valueThis is effective when you edit the configuration of an
ce. For exampl e i
opened the configuration dialog box and changed the increment to 2 to get numbers 52,
AfReset counter
then the rsult would be 0, 2, 4, etc.

already runnig d e v i
54, 56é |f

I f the box
setting.

S not checked,

Starting count number: Initial counter value (integer).
Counter increment: Step to increase / decrease counter value. Negatiue will
decrease counter, positive increase it. This is an integer value only.
Hold-off time: After program has receivealpulse, it will not react to any additional

pulses during this holdff time interval. This provides protection from switch cohtac
bounce or Aringingo in the

f

the counter

number o i s

t hen

Wi

r e

you

t hat

h

checked

woul d

coul

The Next group of parameters is effective only if device is powered by the DRVX28
driver (Win9x). If the device is based @eometriccustom parallel port driver (NT
operating systeranly) these parameters need to be set directly in the Windows Registry.

Contact the factory for more information regarding our customer parallel port driver set up

for Windows NT.

Parallel port. Port where TTLpulse is connected. Note that ystill can use this port for

the dongle key and for printing; however you will need a special adaptor to disconnect pin
10 from printer side and connect it to TTL pulse source. Contact Geometrics for more
information if you want to use this event mark aige counting feature.
IRQ. Interrupt line for printer port interrupt. Usually it is 7 for LPT1 and 5 for LPT2.

However this value can be changed in the BIOS setup (for theanal parallel port) or
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by switches (for ISA parallel port extension card). Gdingour computer or extension

card manual.

Address: Parallel port base address. Similar to IRQ, this value can be altered by BIOS
setup or by switches. Consult your manuals.

Note: MagLog will not work with PCI parallel port extension cards.

It is re@mmended that you use the Digital Display mode for the @idnt mark device
display.

If a TTL Mark device is present, it will change the log files of other devices: MagLog

records the current value of the event counter(s) bedording the date and time
stamps.

5.19.2 Configuring PPS GPS device

Go to Configure / Input devices and selé@S PPS pulsitom list of available devices
on the left side of the dialog. Press Add and next configuration dialog appears:

PP5 device settings |

Aliaz Device Mame: IPP5|

¥ Fieal time interval comection

Espected interval; |1 aao 3:
Tolerance. ms: |5 3:

] I Cancel |

Alias Device Name:User inputs name of device.

Real time interval correction. One of the problems with the original PPS pulse design

was due to its short duration (1 ms). This kind of signal may or may not produce a PC

interrupt. Thus without special trea¢nt (hardware or software) half of the pulses will be

lost. To solve this problem MagLog ugesi time interval correction Letds assume
program gets a pulse at a 1000 ms relative time interval. éxpected intervak 1000

ms and théoleranceis set to 5 ms, the program will be looking for the next pulse between

1995 and 2005 ms. If the pulse arrives during this interval, the program accepts it. If there

is no pulse between 1995 and 2005, the program atrtificially creates a pulse at 2000 ms, as

it would be as if it had arrived. The program does this in order to maintain data
synchronicity with external @d@Apul se per secon



and operating system latencies. If the pulse arrives at say 1500 ms, the program
disregards it assuming that this is just noise.

The Log file for this device has a keyword i
in every string. There is no visual display for the PPS GPS device.

Note: After real time interval corrections seected you MUST restart the
survey for the option to take effect.

5.19.3 Configuring a Trigger device

This device requires a CTH#0 (or CTM-05/A) multifunction card to be installed in the
computer. Consult the AHardwar wtomstallf i gur at i
the board. The device is available under Windows NT only, ankktheys  driver

must be properly loaded and running. If these conditions are met you can go to Configure /

Input devices and selettigger from list of available devices on theft side of the dialog

box. Press Add and the following configuration dialog box will appear:

Trigger settings |

Aliaz Device Mame: Itrig Counter: I'I 3:
Penod, ms: I'IEIEI Diuratian. ma: IE

¥ Real time interval corection  Talerance, ms: IE E:

¥ Synchionize logging with tigger

] I Cancel |

Alias Device NameUser enters the name of the device.

Counter: CTM-10 card has 5 counters that can be used to generate rectangular pulses.
Select the number of required pulse generators between 1 and 5. Note that the counter
selection will determine which pins of CFD main 1/O connector should be wired.

Period, ms:Period in milliseconds for generated pulses.

Duration, ms: Width of each plse in milliseconds. If the signal is used to trigger the G
822A Super Counter the duration should be 2 ms. (1 ms may be too short).

Real time interval correction. CTM-10 card has evidenced a problem with internal
interrupts, perhaps due to card desigmnisproblem appears as false interrupt generation.
For example, if the period is set to 100 ms., the expected interrupts times are 100, 200,
300, é 1000 ms. However in a few cases the ¢
202, 300, é 1i8 &false interHipt anel mustsbe dis@azded. In this case, real
time interval correctiorshould be used.

Let us assume that the first pulse arrived at 100 ms and that the period is 100 ms and
tolerance is set to 2 ms. Then all pulses that appear bet@@emd 198 ms will be
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discarded. OF the pulses arriving between 198 and 202 ms, only first one is counted. If
there were no pulses between 198 and 202 ms an artificial pulse at 200 ms is inserted. The
next period is counted from this artificial pulsetfiere were no real pulses) or from real

pulse. Thus if a pulse came at 199 ms, the next check period would be between 297 and
301 ms.

Note: You should use this feature for proper operation unless tests show that there
are no false interrupts being gested. This could be a case when another parallel
port is used to log trigger pulse time.

Synchronize logging with trigger.If a trigger is used with 822A Super Counters and the
data is logged via serial ports, it is desirable that the trigger andlegrfdés match on a

per string basis. This means that the first trigger string should match the first serial string.
To ensure this, Synchronifagging with triggerbox should be checked.

There is no display fofriggerdevice. The Log file hasthekepsr d A TRI GO i n each
string and time stamp.

Note: IF real time interval correctiorand synchronize logging with trigger
options are set you MUST restart the survey for these options to take effect.

5.19.4 Configuring Speedometer device (wheel tick)

This device requires the CT0 (or CTM05/A) multifunction card to be installed into
computer. Consult the AHardware configurati
procedures. The device is available under Windows NT onlykeywdy s driver must

be properly loaded and running. If these conditions are met you can go to Configure /

Input devices and selettigger from list of available devices on the left side of the dialog

box. Press Add and the following configuration dialog box appear:

Speedometer setup |
Alias Device Name: Palling interval, mz:
| [100
Scale: Device counter;

1
k. I Cancel |

The CTM10 has 5 internal counters that can be used to count external pulses. Normally

these pul ses come from vehi.Oowmingdosshmael s or o
involve the main CPU unit and does not produce aniadditIRQ overhead. During each

polling intervalMagLog reads the current counterdés val
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and ratio [time interval]l/[number of events] into the log file. This last value can be
transformed into speed if the propeale factoris used.

It is not recommended to use the polling interval with less then on pulse every 100 ms
because this can produce an additional load on the CPU, slowing graphics and logging
functions.

5.20 Logging TTL pulses via standard RS -232 ports

The method described below is recommended if logging of TTL pulses (Oto 5 V) is
required for the survey. It is known to work with most serial port adapters (such as USB to
serial adapter); however its | aGearcmomay
or 1-port high speed serial adapters are recommeiNtedpecial drivers required.

be

User can access TTL setup or any ASCII seri

following represents setup dialog:

Advanced Serial Port Set x|

[T Use advanced port settings below:

Data bits: IE vI
Farity: IND parity vI
Stop bitg: |1 vI

FPS[pulze] log:

FPS pir: IEither of 168, "I

v Log serial data

PPS log prefis:
FAAGLOGPPS

k. I Cancel

PPS(pulse) logsettinggcanb e fiDi sabl edo, ARai sing edgeo

case the rest of the parametarsdisabled and no TTL handing is providgePS pin

choice allows selection of the particular pin epi@ RS232 connector. The possible

choices are 1 (DD), 6(DSR), 8(CTS) or 9 (ring) or all of the above. In that case either pin
would generate data.

The generated data is logged along with its time stampde$ered prefix and wrapping
(0-3600) fiducial counter. If ASCII data stream is connected ta#ta pins it also can be
logged in the same file. Using binary sources is not recommended. Note that time stamps
of ASCII data and TTL pulses may not be aligned in the log file.
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The easiest way to check TTL pulse functionality is to wire one of the giow€1,6, 8

or 9) and ground (pin 5) to the 4.5 V DC source such as 3 AA batteries connected in series
(depending on adapter, one 1.5 battery also may work). When circuit is closed TTL pulse

is generated and loggég MagLog. By manual opening and closiiithe connection

sequence of the pulses could be created; however due to manual nature of the switch more
than expected log records typically created.

The recommended duration of TTL pulse should me 1 nienger, this feature is known

to work with muchnarrow PPS pulses such as 1 us but may miss some of the pulses.

5.21 Generic Serial triggered devices

Full version of MagLog program can handle devices, which require trigger to produce
serial output. Some of these devices need ABiQber string and produce ASCII output,
some require binary trigger string and produce binary output. Mixed cases are also can be
handled. All types of these devices are handleGéyeric Serial Triggeredevice

Here we show how to uggeneric Seriallriggereddevice using A/D converter from

DGH corporation Ifttp://www.dghcorp.com)/ DGH1141 and direction sensor from
MicroStrain @ttp://www.microstain.com/inclinometers.asp8DM-GX1 as examples.

Both devices must be configured prior to 8 bit, no parity, 1 stop bit prior to connection to
PC. Please see product manuals for configuration procedures.

This type of device has limitation similar to ottMaglLog devices: it can not handle multi
telegram messages. In addition, you also can not share port used for triggered device.

5.21.1 ASCII trigger, ASCII output. (DGH1141)

This device defers from Generic Serial Device only by the trigger. It needs trigger to
issued by host computer to produce reading. The simplest trigger format is $1RD with
following cartridge return (decimal code 13). Program will run timer atseslectable
interval and issue the triggers. Device produces ASCII strings terminatedawtridge
return symbol (decimal 13).

To use this device, go ©onfigure / Input Deviceselect GeneriSerial Triggereddevice
on the left side and pressldbutton. The following dialog appears:
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Genetic Serial Trigger il

— Device

blas Device Mame: Iu:lgh

Datatype:  |45CI TEXT 7|

Trigger type: I.-i'-.SI:II TEXT 'I

Trigaer tring; |$'I RO

— Trigger

Trigger termination character, decimal; |1 3

Trigger sample intereal, ms |'| 0oo

b ax. allowed number of mizzing tiggers IEEI
¥ Trigger sync mode

— Data

D ata sking length: 15
[ ata termination character, decimal; |1 3
bl aw number of fields to parze:; |1

Binan Farser... |

Save... | Load... | Part Settingz |

] I Cancel |

Here the following parameters have to be filled in:

Alias device name:Assign alias device name here. You cannot change this name after

device starts.

Datatype:Possi bl e choices are AASCII TEXTO0O or ABI
ASCII strings, so select ASCII TEXT.

Triggertype:Choi ces are AABHBEK TBRES8O060 Select AASC
Trigger string: Type trigger string as it is required by the device (see device manual for
details). For DGH1141 it is just A$1RDO to a
are also possible).

Trigger termination character, decimal: In most cases it would be or Line Feed (10) or

Cartridge Return (13). DGH1141 uses cartridge return.

Trigger sample interval, ms: This sets time interval for triggers.

Trigger sync mode:To prevent jamming the device, you could reqtia no trigger

could be issued if PC in the reception of the data from the device. This only could be a

case if high sample rate is used.
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Data string length: This is buffer size to be used to accommodate one string of device
data. In fact, in case of ASGlata any number big enough (like 1000) would be
sufficient. This would be however critical parameter in case of binary data (see below).

Data termination character:l| n mo st cases, itds 10 or 13.

that if you change it for extimg device you need to+sart survey for changes to take
effect.

Max number of fields to parse:How many channels you might have in the data string.
The parsing rules are exactly the same a&teric Serial Devicdevice: any non
numeric character isonsidered as field terminator.

Load and Save buttonsThese are useful when you deal with binary devices and enter
your own parsing table (see below).

After you are done with the dialog pre3kbutton and standai®erial Port Setujlialog
appears. Setppropriate port and baud rate. Note that this type of device also can be used
with TCP/IP (but not UDP) and real time serial port connections.

New device appears in the right siddmgfut device configuratiodialog:

Input Devices Configuration ﬂ

Axailable Input Devices — Connected Input Devices

;I Speedometer SernalBinDevice, dgh, CORM4,300Bd, 0 'Windows, 0 Slotz
Gyro

ORE TRACKPOINT
Cable length

Trigger

AA0C maghnetometer

377 Magnetometer

TTL Ewvent bdark

Pulze 12 EM

Serial Event Mark,

Tilt b eter

Genenc Trggered Device
EmB1 barkll

AVR GPS

b azter Clock GPSPCI
Echo Sounder [MMEA)

FIMISH Froperties Remove

If parameters are correct, grelgght appears on device bar. You can configure now device
display as usual usingonfigure / Displays configuratiomenu.

5.21.2 Binary (hexadecimal) trigger string, binary fixed length data (3DM-GX1).

Here we create device to handle binary data of fixedhemig some cases these data can
only be logged, and not parsed by MagLog. However MagLog provides basic parsing
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capabilities for binary data assuming that they have standard format (such as 1, 2, or 4
bytes integer or floating values). Maglog cannot pardividual bit fields.

As an example here we use MicroStrain orientation sensor. This sensor can send out
different data; we will assume that we négglo-Stabilized Euler AngleI'he command

to produce

t hese

val ues

11 bytes long and has the following format:

i & respdn&e®ithe defvicens h e x ade

Byte 1 Header byte = OXOE
Byte 2 Roll MSB

Byte 3 Roll LSB

Byte 4 Pitch MSB

Byte 5 Pitch LSB

Byte 6 Yaw MSB

Byte 7 Yaw LSB

Byte 8 TimerTicks MSB
Byte 9 TimerTicks LSB
Byte 10 | Checksum MSB
Byte 11 | Checksum LSB

In addition to these data, MagLog adds 4 bytes integer value in little endian format which
holds time delay between issuing the trigger and data arrival. Here we will parse all these

data, display and log them.

Again, to use this device, go onfigure / Input Deviceselect Generi&erial Triggered
device on the left side and pre&sdd button. Fill in dialog values as it is shown below:
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Genetic Serial Trigger il

— Device

blas Device Mame: Ig_l,lru:u

Data type: I BIMARY j

Trigger type: IHEKEDDES ‘I

Trigaer tring; IEIE ]

— Trigger

Trigaer kermination character, decimal: I

Trigger sample interval, ms: I'I 1]

b ax. allowed number of mizzing tiggers IEEI
[™ Trigger sync mode

— Data

D ata sking length: 11
[ ata termination character, decimal; |1 I}
bl aw number of fields to parze:; |1

Binary Parser... |

Save... | Load... | Part Settingz |

] I Cancel |

Alias device nameAssign alias device name here. You cannot change this aféene

device starts.

Datatype:Possi bl e choices are i ASGXLprodicesx ToO or A B/
binary data, so select ABI NARYO.

Triggertype:Choi ces are AASCII TEXTO or AHEX CODES
because trigger string is binary as well.

Trigger string: Type trigger string as it is required by the device (see device manual for

details). 3DMGX1 requires twecharacter trigger. Type hexadecimal codes (do not use

prefix AOxO0 or AxO0). You must type 4 charact
Trigger termination character, decimal: Leave it black.

Trigger sample interval, ms: This sets time interval for triggers.

Max. allowed number of missing triggers:This controls how device handles

disconnection. If there are more triggers issued than data recdexade flashes its data

and triggers buffers and starts over.

Trigger sync mode:To prevent jamming the device, you could require that no trigger

could be issued if PC in the reception of the data from the device. This only could be a

case if high sampleate is used. 3DMGX has internal buffer to accommodate up to 16
commands, so you dondét need to use sync mode
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Data string length: This is crucial here. Wrong length will not allow MagLog to receive

and parse data. Enter fahoted0 as it appeared fr
Data termination character: Not applicable for binary devices.

Max number of fields to parse:Not applicable for binary devices. UBeary parser

instead.

Load and Save buttonsSaves entire device configuration (including parsing table). Does

not save however port and baud rate. You need this file to use in different survey as well

as to convert into ASCII representation using MagMap2000 software.

Binary Parser: By pressing this button user can configure how to parse data. It also

allows enablg checksum computation. The parser dialog is shown here:

x
Data Chanrnels:
Channel ... | Start bute | Type | Big Endian | Scale | Biaz |
Foll 1 short [2 b, Tes 0.00549316 ]
Fitch 3 ghort [2 by... Ves 000549316 ]
W aw L ghort [2 by, ez 0.00549316 ]
ticks 2 ungigned .. Mo 0.0065536 0
delay 11 int [4 butes) Mo 1 0
4| | i
Checkzum: I3DM-G><‘I [16 hit) j &dd channel | Remowve | Remove all |

Cancel |

By default, it is blank. UsAdd channebutton to add new channels to the device. Then

click directly on the table to modify name, start byte, type, endiannes, scale and bias. You
can also modiy number of decimal places, but it only used in MagMap2000. It is
recommended if you use checksum (presently only no checksum oiG3IM

computations is supported).

After your complete the channel table, pré@ssandSaveto store all information int¢ext
file. It is saved into survey file anyway, so text file is not needed to run the survey. Text
file is needed to Hparse data in the MagMap2000.

If you modify parsing table for running device, you might want to remove display for this
device first. You also might need to1start the survey.

After device dialog is completed, pré3k and program brings you inteerial Port Setup
dialog. Select appropriate baud rate and port number here. Note that this type of device
also can be used with TCP/IP (Imatt UDP) and real time serial port connections. Serial
port cannot be shared with other devices.
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Below is an example of data logged for 3BBX1

TEG E0FZRET
LZF E0:REEL
BZEE0FTET
BIZ €0 FZFET
GZL E0FEFEL
TEO F£0:FZ-ET
TZ67Z0:FZrET
BB COFIIEL
TLZ0FZ:ET
GZO Z0FZrET
[EG E0:REEL
TZF " Z0:FZ:ET
BZEZOFLRET
BLZ ZOFEEL
GZT Z0:FZ:ET
TE0 Z0FZrET
L€6" 10 FEEL
878 TOFZ-ET
BIL TO:FZFET
GZO L0 FE:EL
TES TOFZET
TZF 10 FZrET
BZELOFEFEL
BTIZ TO:FZ €T
GZI T0:FZrET
LEO"TO:FEEL
TZ6 00 FZ:€T
BB 00 FZFET
SLL 00 FE:EL
GZ9 00:FZ €T
TES00:FZFET
LE€F 00:FE:EL
BZE00FZ €T
BIZ 00:FZFET
GZL 00 FEFEL
TEO 00:FZ:ET
1Z676G:EZ T
886G ELFEL
TLBGIEZET
GZO 66 ELRET
LEG 66 EC EL
TZF 66 €T ET
BTE 66 ELrET
BLZ 66 L EL
GZT 6GETIET
[e0"6G:eC T
126786 €2 EL
BZB BGIETIET
BrL 86:elrel
GZ9"8G L EL
TEG BGIEZIET
T 86e:ed el
8ZETBGELEL
BIZ 8GIEZIET
G 86 edrel
L€0"8G L L
TZ6 LGIETIET
8l8 LGELrET

LO/9T/Z0
LO/OL/E0
LO/OT/20
LO/9T/Z0
LO/OTL/E0
LO/OT/20
LO/9T/Z0
LO/OL/E0
LO/OT/20
LO/9T/Z0
LO/OL/E0
LO/9T/20
LO/9T/Z0
LO/OL/E0
LO/OT/Z0
LO/9T/Z0
LO/OL/E0
LO/9T/20
LO/9T/Z0
LO/OL/E0
LO/9T/20
LO/9T/Z0
LO/OL/E0
LO/9T/20
LO/9T/Z0
LO/OL/E0
LO/9T/Z0
LO/9T/Z0
LO/OT/E0
LO/9T/Z0
LO/9T/Z0
LO/OL/E0
LO/OT/Z0
LO/9T/Z0
LO/OT/E0
LO/OT/Z0
LO/9T/Z0
LO/9T/2Z0
LO/OT/Z0
LO/9T/Z0
LO/OT/Z0
LO/OBT/Z0
LO/9T/Z0
LO/OT/Z0
LO/OBT/Z0
LO/9T/Z0
LO/9T/Z0
LO/OBT/Z0
LO/9T/Z0
LO/9T/Z0
LO/OBT/Z0
LO/9T/Z0
LO/9T/20
LO/OBT/Z0
LO/9T/Z0
LO/9T/Z0
LO/OBT/Z0
LO/9T/Z0
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Note that each record consit of 11 data bytes, 4 delay bytes and 22 byets of ASCII time stamp. Note that

time stamp represetrigger time not time of the data arrival.
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5.21.3 Honeywell PPT (Precision Pressure Transducer) device.

Setup for the Honeywell PPT device can be accomplished using the Generic Serial

Trigger, which is available in veions 3.01b and later. Typical settings for the Honeywell
PPT to output pressure at 10 Hz rate is shown below:

Generic Serial Trigger El

—Device

Aliaz Device Mame:; Ippt

Datatype:  |4SCI TEXT 7]

— Triager

Trigger type: I.-'l‘-.SEII TE=T vI

Trigger ztring: I"EIEIF"I

Trigger termination character, decimal: I'I 3

Trigger zample interval, ma: |1 ao

bas. allowed number of miszing tiggers IEEI
[ Trigger sync mode

—Data

C'ata zting length: 15
[ ata termination character, decimal; |1 3
b ax number of fields to parse:; |2

Binam Parzer... |

Save... | Load... | Part Settings |

Cancel |
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Note that only channel 2 has information which needs to be displayed, because the data
message contains two fields as shown below:

?01CP=012.4

where "01" represents the device address
"1012.4" represents the value of the measurement, which is decoded by MagLog as
channel 2.

Also please note that a trigger device uses Windows multimedia timemeéhiss
a) You cannot have too many of these devices (about 10).
b) It affects your ability to use mirwindows.

There is a possibility to use a single Honeywell device for both
pressure and temperature. To accomplish this, follow this procedure:

1. Connecthie Honeywell device to two serial ports.
2. Setup a Binary trigger device on port #1. Use a hexadecimal trigger string as:

2A303050310D2A303054310D
This includes both triggers for pressure and temperature, along with cartridge returns.

3. Set uma filter on port #1 as "?01CP=Uncheck the box so the filter is applied to the
logged data as well.

4. Set up a generic serial device (not trigger) on port #2. Setup a serial filter as ?201CT=".
Uncheck the box so the filter is applied to the loggata @s well.

Now the two data streams are clearly separated and one log file holds only pressure and
other only temperature.

At present it is not possible to share a serial port used by the binary trigger. This is why
two physical serial ports are recpd.

5.22 Pattern matching devices

Typical devices supported by MagLog aitherASCII text transmitted devices or binary
devices, which require trigger command to generate device outpbéfirst casea
simple éanhechlmanattero is used to separate
CarriageReturn (hexadecimal 0xD) or Line Feed (hexadecimal OxA) works very well.

For triggeed binary devices MagLog simpéxpecs aknown number of bytes in

response to the triggeharacters. In both cases MagLog records original unaltered device
data followed by ASCII time stamp in humegadable format, using US date convention.
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Starting with version 38beta(March 2012) MagLog supports devices basegattern
matching, usinghewell known regular expression mechanism. In this tasdevice
messagegitherbinary or ASCII, should match usedefined pattern to be accepted as
data. MagLog unitizethePerl Regular Expressions flavoi regular expressionga
PCRE (Perl Cmpatible Regular Expressions) librawhich isfreely available from
http://www.pcre.org/ To compy with PCRE licensingacopy of PCRE source code is
included with MagLog as zip file.

There are substantial differegwith ordinary, termination char devices:

1. User must specifgregular expression to match device data. This expression must
include specificatiorior device channels. Note ththis expressiomay or may
not imply constant telegram length.

2. Alternatively, user can select pre configured device from the list of devices known
to MagLog developers. I n this case progra
necessity to manually configure all device aspects.

3. Device data are parsed based on this expression. Repalsing and possible
conversion to ASCII is recorded by MagLog. Note that original devicerddta
matching the regular expressienNOT logged.

4. For binary data user must specify binary parser. What is logged is ASCII
representation of the binarytda

5. Channels and their names are assigned as part of the regular expression. They are
reported in alphabetical order, not in order they appear in the data.

6. MagLog obtains time stamp for each byte received, because it is not known in
advance when new dewiecnessage starts. It increases general overhead, and multi
core CPUs are advised.

7. Once device is configured manually and is proven to work, it can be added by user
to the list of preconfigured devices, thus increasing number of devices handled by
the progam.

5.22.1 Regular expression basics (example)

The ppic of the regular expressionrggxis far beyond the scope of this manual. The

following referencasr e c o mme nd e d : AMastering Regul ar EX
Jeffrey E.FFriedl, published by O'Reilly, 2002. There are also numerous resources

available on the Internet, such as Perl Regular Expression reference card. Here we only
presenttrivial example; howevethis exampleshould be sufficient fomanybinary

devices.
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For instance, radar altimeter RI0O0 series by Free Flight emits the following data
packet:

Field DLE ID LEN DATA | CHECKSUM | DLE ETX
Content | 0x10 0xDF 0x03 3 bytes 1 byte 0x10 0x03

Herethefirst 3 bytesandthelast2 bytes have fixed content.
To match the whole dageam the following expressiaanbe used:

\x10\xdf\x03...\x10\x03

In this casax10xdf\x03 matchthefirst 3 fixed bytes with hexadecimal codes 0x10,
OxDF, 0xO3thed ot s (é.) match any 4 bytes (these by:
andthelast 2 bytedx10\x03 match end of the dagam with fixed bytes 0x10, 0x03.

Howevertheaboveexpressiortannot be directly used in MaglLog because it does not
specify any channels. RA 4000 manual states that 3 bytes of data consist of 2 bytes of
altitude, in feet, most significant byte first (so called big endian conventigmysde to

PC little endian) and 1 byte of the device status. Thus correct expression used in MagLog
may look like the following:

\X10xdfix03(?<alt>..)(?<st> 1003

Here construction A(?<name > ) O i.3sayssed to
A capture any two bytes (..) into variable n
data into variable sto. Remaining checksum f

Variable names names are udefined and could be differefrom the example above,
for instancehe expressiorbelowis equivalent to the expression above:

x10xdf\x03(?<altitude>..)(?<status3x10\x03

Variable names are reported as device channel names. In this example device would have

2 chaneels: channel#la med fialt o (or fAaltitudeodo) and cha
Afstatuso). Note however that channels are re
appear in the data. For instance expression:

x10xdf\ix03(?<height>..)(?<astatusx10\x03

Produces déce with channels named: channel#fla st at us o0 a-mMdteclyhnmwel s
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Spaces are not allowed in the channel names, as well as they could not start with a digit.
They should follow Perl variable name convention.

Developing this example further uséosild define appropriate binary paistr the data.

In this case binary parser will have 2 data channels, and MagLog will not allow user to

add or remove channel s. First channel coul d
endi ano and asse ciiounnds i cghnaendn eclh ar 0 .

5.22.2 Generic Pattern Device
Generic Pattern Device dialog looks like the following example:

Generic Pattern Device ﬁl

Aliaz Device Mame: Ialt

Cevice type: IEIN.ﬂ.H"l’ j

Device string length: I'I ]

Farzing rule [regular expreszsion]:
I"-.:-ﬂ Dhmdfh03 P alte st ] e D3

Device description;:

[ALTIMETER
Save... Load...
Binarny Parzer. .. Fuart Settings

Advanced...

Cancel |

Below is the meaning of the controls:

1. Alias Device Name Device name assigned within MagLog, must be unique. This
value is grayed out if dese was already added to the survey.

2. Device Type Canbe BINARY for binary data or ASCfor text data. In the first
case binary parser must be specified, in the second case regular expression simply
captures parts of the original data string.
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3. Device string length. Approximate length of the device data packet. This value
controls how often MagLog tries to parse incoming data. For variable data length
it's recommended to use minimal possible.

4. Parsing rule (regular expression) The way how device data isgged in
MagLog. See example in a previous section.

5. Device description.This is humarreadable description of the devices, such as
ARA 4000 Altimetero etc. It is only wused
to be used later on. In this case ithaippear in the list of prdefined devices.

6. Save and Load buttons.These buttons allow saving device for future use. Note
that device alias name and serial port parameters are now saved and have to be re
established by user after device is loaded. Wieasaved are device description,
regular expression, binary parser and advanced settings. See below on device text
file format.

7. Binary parser. This button calls dialog to specify how binary data is converted
into ASCII. In case of binary deviceusercanpat e s s A OKO button unl e
parser is specified. I n case of AASCIIO d
below for an example.

8. Port Settings.This button calls standard serial port parameters dialog. However
note that @ Ser isabledforthis Kind &f devicepuseireguar i s d i
expression for the same functionality. Also, port sharing is not currently allowed
for pattern devices. Data itself could be received vie2ZB& TCP/IP or UDP
protocols.

9. Advanced.Calls dialog with advanced deé parameters, such as size of the
internal buffers, text separator in parsed data (could be comma, space or tab) and
possible output prefix.

When dialog is completed and user presses A0
expression and pasa warning ifthere are any errors. In this case it won't let user go
further, till all errors are corrected.

Binary Parser dialog looKike the following:
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Binary Parser

Data Channels:

x|

Channel r.. | Tupe

| Big E ndian | Scalel Bias | Decimalz |

alt
st

unzighed short [2 bytes]
unzigned char [1 bute)

es

Mo

1 0
1 1]

Cancel |

3
3

All channels are filled in automatically, based on regular expression pattern. However
program is not aware afata length as well as byte order convention. Click on the
corresponding cell

Aitypeo cel

S

I and sel
Endi andsekétt andeso
data using scale and bias values. For example, user can convert feet into meters.

of
ect

f

t he

t abkdoe ctld cal
Aunsigned

short

toenr

(2

d aittisaalsa psssiltle tayscaen d i a n .

Note that length of the data in binary parser dialog must match length obtained by the
program usig regular expression, otherwise error is generated. For instance in this

exampl e above if wuser

sets

Ast o

channel

into text correctly and posts the following message and turns device light into yellow:

Data Quality Control: Warning

Error parsing binary data: lenath mismatch

A Pleasze check binary parser zettings!

=101 x|

as

If this message is posted please correct error in the parser. Message will disappear as soon

as error is corrected.
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Advanced dialog example is presented below:

Advanced settings x|

Qutput field separatar: Im
Cukput prefix; I—

Input buffer size: W

Parsing buffer size: IF

Cancel |

In most cases, user should not alter anything here. It's possible however to selecit differ
channel (field) delimiter in the output file output file, such as comma, space or tab. It is
also possible to assign prefix to the data, separated from the first data channel by a
delimiter. Latter could be useful if data is to benaensmitted by Malgog.

In the event if program could not keep up receiving and parsing the data (latter is possible
in case of slow PC#igh device rateand complicated regular expressions) the following
error message is posted:

Data Quality Control: Warning o ]

Diropping sernial data. Please increaze B buffer sizel

A Prezs "0k" to dizmizs this warning.

Typically MagLog drops just some data argkr can popdown hi s message with |
button. User should trp increase input and parsing buffers as aglimatctdata length

to actual devicedasize | t 6s possi bl e however that under
be possible to receive allgldata.

5.22.3 Pre-configured pattern devices

Taking into account complexity of configuring generic pattern matching device MagLog

developers are providing set of grenfigured devices. These are in fact text files in

MagLog distri but i ofsider (for 8bit BIGs tymcalliCkProgrggmr e c onf 0
FilesGeometricppr econf o Al l files starting with fAdev
folder are treated as device files. Whenqoafigured pattern device dialog is called

MagLog scans this folder for the files, reads device description from the first string and

adds it into drop list, to be selected by the user. The following dialog is presented to the

user:
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ﬂ
Alizz Device Mame: I

Device type:

Port Settings |
OF. I Cancel |

Here is almost nothing to enter, except device name and correct port parameter and device
is ready to be used.

6 Custom parsers

Starting with version 3.38 MagLog allows writing custom data parsers. The parser is a
regular expression which describes how particular data string should be transferred into
channels. Parting is lited to oneperdata string.

Parser files reside in the subfolder PROGRAMFIMESOmMetrickegexp and have

extension firegexpo, one file per MaglLog devi
Generic Seri al SeeabDewce.regexp €herrercoult eenultipie | e A

parses in one file, which become available in the drop box in the device setup dialog.

Each parseconsistof the following strings:

1.7l data terminination character buffer si
character iglecimal representation of the end character for the data string and
buffer size is maximum buffer allocated by the program for data string.

2. Next string has parser name, in free format. Only one string is allowed. The parser
name appears inthe devicesep under fAcustom data parser

3. Regular expression itself, possibly spanning on multiple strifxgsession should
follow Perl syntax and have unique channel names clearly defined. These names
appear in the device display dialog as channel namése alphabetical

4. Regul ar expression section is terminated
position of the string.

5. There could be multiple groups-@) in each parsing file.

! Note that channels order is alphabetical, and controlled by names, not be sequence in the data string, The
exception is GPS device which has fixed clesn
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Let 6s AppliedRhysiesrmodd39three axidlux gate magnetometesan
example. In ASCII mode device produces the following strings:

-0.24230 -0.03161 +0.41683

Here values are three components of the Eart
al ways reporis sThea:siimplligethe Blfowirgr may | ook

1 data 10 1999

Flux gate

N?<flux_x>[+ -10\V. N d{5}) \s+(?<flux_y>[+ -
[0\ \d{5}) \s+(?<flux_z>[+ -]0\.\d{5})

END

Here flux_x, flux_y and flux_z are data channel names. The expression accepts only data
with @ftosiogn Af ol |l owed byon@daad BHhdngfobl oWwbadst
program disregards distorted data strings which do not match above®attern

Another example is SeaSpy magnetometer by Marine Magnetics. Below is an example of
output format:

*03.108/21:41:23.0 F:048309.681 S:168@M04m LO 0329ms Q:43 G
The corresponding parsing rule for MagLog is:

1 data 10 1999
MM single mags

AMANA{2} \o\Nd{8Y \d{2}: \d{2}: \d{2}. \d\s+F:(?<mag> \d{6} \.\d{3}
)\ s+S:(?<signal> \d{3}) \s+D:(?<magdepth>[+ -]\d{3}. \d{1}m)

END

Note that this parses dataintot ee channel s: fimagd (magnetic f
(depth in meters) and signal and disregards other fields specific to this device. Using of

default generic serial device parsing would result in about 9 channels named as 1 to 9,

most of them useledesr the display (for instance, time stamp would be parsed into three

different channels).

Channel names are defined by the user for all devices except GPS, whisénee
names must be used to ensure compatibility with MagLog GPSibuwltannels. Tase
names are the following:

2 Note that it only applies to parsing in MagLog; log file has the entire data regardless if they match or not.
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hhi GPS hours
minT GPS minutes
ss- GPS seconds

latgedi latitude in decimal degrees. Note that this would be whole part of latitude
expressed in degrees and minutes.

5. latmini minute part of latitude, such as minutes fromAa@essage including
decimal dot. Note that this may not be used if cuatom GPS message reports
position in decimal degrees with decimal point. There is no provision for seconds.

6. lathemihemi sphere for | atitude, should ne @AN
7. londeg, lonmin, lonnherh the same as above but for longitude. Hemisphere could
be AWO or AEO.
8. statusi GPS status for GGA string, O to 7.
9. gps_status GPS status for GLL and RMC.
10.gps_altr GPS altitude
11.speed- GPS speed
12.trackmadegood heading from GPS.
13.numsat number of sateilies.

hwnNPE

Let s consider simplest example: GPS which o
latitude, in decimal degrees. Say string looks like:

-76.9953425043.29289995

The entry in the file GPS.regexp could be the following:

1gps

ASCII XY FILE
(?<londg>\S+)\s+(?<latdeg¥s+)

END
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7 Configuring Input Devices for Display

Once devices have been selected for input, you must now specify how you wish the
information to be displayed on the screen. MagLog creates one window for each device.
You can then add dl®and traces to the windows to graph details that you want to see.

Terminology:

Window: An independent, sizeable object that you can use to display information
about your device. Only one is allowed per device

Slot: A subdivison of a window. You can have as many slots as you want, and can
use each slot to have as many traces as you want.

Trace: A graph of one variable.

This section will show how to configure the most commonly used displaysyitigive
some generic features common to all displays.

To configure the display for a device use fAC
o m

need to sel ect t hGEonnected inputdDevickaso m Then | ¢ lsitc lof
fiSlots/Tracegor display .

7.1 The Display

Following is a description how to configure a device display. T#88@magnetometer is
used as an example but the methods can be applied to all other devices with the exception
of the GPS and devices tHave no visual display (e.qg., trigger pulses).

10¢



Display configuration ﬂ

— Connected Input Devices

Slote/Traces for Display|  Slots/Traces for Phnter

FIMISH

To configure the @80display, you need to select theB80 magnetometer and click on
fiSlots/Tracegor Displayo .

You will get the following dialog box:

Display Configuration Ed |

— defined slots

hagz , Wert Scalingin ] B0.000 , Hrz Scaling: 512000, 2 Traces
Sigz . Wert Scalinglin =] 50.000 , Hrz Scaling: 2048.000, 2 Traces
Depth , Yert Scalinglin ): 50.000 , Hrz Scaling: 32.000, 2 Traces
Al Vet Scalinglin 2): 50.000 , Hrz Scaling: 16.000, 2 Traces
Grad |, Vert Scalinglin 2] 50,000, Hrz Scaling: 128.000, 1 Trace

AUTOADDSLOT|  aDD sLOT | REMOVE sLOT | [

FIMNISH |

WINDOWw SETUP
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This window allows you to see the slots you have defined. In this screen, you have not
specified any slots so it appears empty. The options available allow you to add, delete, and
edit existing slots. Discussion in more detail follows:

Auto Add Slot: This button allows you to create one slot and one trace for each value
MagLog receives. In the case of the sample input string:

40001.24, 0243, 2001, 1209, 40291.35, 0543

MagLog will create a window split into sevearts (slots). Each slot will have one

graph (trace) that will correspond to a changing value in the above string. The slots

wi || be given defhaltcomamespsesmudihn@st ¢ St lne ¢
40001. 229, (&t oeésponding to the changing va
convenient for quickly getting a graph of all your data without having to customize

each individual slot and trace.

Add Slot: This button allowsou to add a new slot.

Remove Slot This will remove a selected slot and remove all traces inside the slot.

Properties: This will allow you to edit the properties of an individual slot once it has been
created.

Finish: Exits the window.

Window setup: This controls window orientation, background color and font used for
annotation. It brings the next dialog box:

Slot window properhies |

Orientatian: I Landscape j

Slat border colar: | -

Auto center tire, min (0 to dizable): ID 3:

W Uszer zame time zcale for all slots.

[changing one changesz all]

Annatatian fant... |

ak. Cancel |

The following options are available:



1 Orientation SetPortrait for vertical slots ot.andscapédor horizontd Note in
general we find horizont al plotting easi e
through the data plots allows one to see

Background colarset background for slot.
Slotborder color:Set border colofor the slot.

Auto center time, minuteSet this time to auto center wrapped slots after certain
time. Use O to disable this feature.

Annotation fontSet annotation font for the slot header.

Use the same time scale for all sldfghis box is checkedhen a change in the
time scale for one slot will cause an automatic change in the time scale for all slots
in the window. This makes it easy to keep all data slots synchronized.

7.1.1 Configuring a Slot

Thisdialogboxa ppear s when you haver siePrecpedt iRAda T
previous dialog box. It allows you to edit, add, and remove traces, as well as customize
individual features of the selected slot.
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Slot Configuration |

— Slot Properties——  — Defined Tracesz For Current Slat

Channel 1, Hrz Ratio: 1.000
Channel 5, Hrz Ratio: 1.000

Slat M ame
IMags
Time Scaling [z]

L

Diata Scaling
512

Petr width

AUTO ADD TRACE ADD TRACE REMOWVE TRACE | FROPERTIES |

Fized zcale. ..

Grid lines...

Ik

[T Use digital dizplay only € “erfical € Horzontal  Digits after dat: E

" Drigital display setup

k. | Cancel |

A slot is a rectangular region where traces (corresponding to a sensor or channel) will be
plotted. Slots are common to most MagLog windows, and will be used in the majority of
your displays.

A slot can have unlimited traces. All traces will inherit that properties such as vertical
scaling, and sizes of the traces.

You can fill in details of the current slot as follows:

Slot Name This is the name you wish to give to the slot. It will be printed on top of the
slot.

Time Scaling This is the total duration of the slot in seconds. If the duration of the slot
exceeds the total size of a device internal buffer, MagLog will not be ablaltawethe
complete slot. For instance, if the slot duration is Iésgg 600 seconds) MagLog will
display the data normally, scrolling down the slot. However when the user changes the
vertical scale, the beginning of the slot may not be plotted with data. The maximum slot
duration can be calculated as MagLog device bigfggth multiplied by actual device
samplerate (séeet t i ng opti ofle3 i n AMagl og.ini o
Data Scaling This is the width of the slot in data units. It correspdonds variation of the
data.

Pen width This how wide in pixels (b pixels) the traces should be plotted. Higher
values will make the graph appear to have a fatter pen.
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Grid Lines: This will allow you to put grid lines on your slot.h&y are by default turned

off, but you can turn them on and customize the color and frequency of the grid lines by

pr es &ilidiigeh

The gridlines dialog box allows you to select time and data grid lines. You can also

specify the number of grid les you want by adjusting the interval (in seconds). For

i nstance, usi ng StbheCfoad li tg udiedythao,maewouldget 10h e i
horizontal grid |lines i ftimgoboxnabl ed them by

Youcane |l ect the col or GyibGolowant by selecting i

Fixed scale This allows user to set a fixed data scale for the When you press this button
next dialog appears:

Fizxed zlot range |

¥ Use fized range for a slot

bir wvalue: |35EIEIEI
bl aw. walue: |355':":'

[ Positive asiz left or down

Scaling method: I Both 7 I

ok | Cancel |

To usewrappedscale (suitable for magnefield display) uncheckJse fixed range for a
slot. All other fields in the dialog become grayed. Press OKk.

To use fixed scale, check this box and fill in other fields.

Min andMax values represents limits of the slot in data units. If data is not in lihetse
nothing is plotted.

Positive axis left or dowshows where maximum value is. For example if you plot depth
inside horizontal slot it makes sense to check this box.

Scaling methothas next choice®oth, Min. Value, Max. Valuét defines how to scal

fixed range slot with arrow keys.Bothis set, then scaling changes both limits of the slot.
WhenMin. Valueis set, only minimum limit is changed, the same with maximum. For
example to plot altimeter readings it makes sense to set fixed scalemamgaym value

as 0, maximum value as 100, positive axis down and scaling method as maximum value.
Then originally slot will represent depth in rangé D00 m. After you scale it with arrow
key it may represent0200 m range or D 50 m range depends time scale direction.

Use Digital DisplayOnly: This option allows you to use the slot to output a numerical

rather than a gr aphedvenicald udarizoftabo t oc amosvel ect
whether you would like to outputé values in a vertical column or a horizontal row when

you want to display numerical values for two or more traces.

Digits after Dot: This controls format of digital display.
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You can also manipulate individual traces in the slot by using the folldwitigns:
Auto Add Trace: Thi s wor ks similarly to ©he pnevhoss
case, a trace is generated for every data value, but all of them are confined to one slot. In
the casef the sample string,
40001.24, 0243, 2001, 1209, 40291.35, 0543,
selecting this option would yield seven graphs, all within the same slot. (See the
below discussion of traces for further description on how to identify them). The seventh
tracecorresponds to the gradient. This gradient value is automatically calculated anytime
there is more than one magnetometer.
Add Trace: This option allows you to add and customize a trace.

Remove Trace This removes the currently selected trace from the slot. It will no longer
be displayed.

Properties. This allows you to edit the properties of the currently selected trace.

In the screen above, no traces have been defined. To add a traaeniligkd d & r ac e

7.1.2 Configuring a Trace

Traces which represent profile plots of the data, are also common to most displays.
The following dialog box allows you to choose what you widike to plot and how you
would like to plot it.
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Trace Configuration |

— Trace type:
' Single channel ¢ Linear combination

IInits [for digital dizplay): InT

Sengor/Channel number: I'I
Data Sealing Fatio: |-|

Linear combination formula:

[1]
Mate: wze [] to denote channel number
E=ample [depth + altimiter: [3] + [4]

Trace colar: | _
— Mintax auto detection
1~ Enal:.les Label prefis: Imag

[rata step: |5 Time step: I‘I 0

0 park GPS = Mark fish pozition

k. I Cancel |

The available options are:

Trace type: MagLog can display single channels or combinations of channels. If you
want to plot just a single channel ch&ikgle channellf you want to plb a combination
(such as gradient or depth + altimeter) chieicdkear combination.

Units (for digital display). This is the 8ffix to be added to the digital display allowing
easy recognition of the data source on the screen.

Sensor/Channel number Thisrepresents which sensor (magnetometer) or which channel
(analog device such as depth transducer) or which predefined accumulate890 @R
GR-820 gamma ray spectrometérased in airborne survey) you want to plot. In the case
of the eainer sample magnetometer string example:

40001.24, 0243, 2001, 1209, 40291.35, 0543

we plotted valid channelainging from Ii 7. In this case, the numbers would
correspond to:

1 = Counter 1, Field
2 = Counter 1, Signal
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3 = Couner 1, Depth

4 = Counter 1, Altimeter

5 = Counter 2, Field

6 = Counter 2, Signal

7 = Gradient(available only for 2 or more sensor systems)

Note: The gradient will always be included anytime there is more than one sensor.
(i.e., compatike with concatenated 880/881/823 only) To get the channel number of
the gradient, take the total number of chanepéxified for the magnetometer (in the
above example, six), and add one.

Horizontal Scaling Ratio: This is a fullscale multiplicative coefficient that will be

applied to the slot horizontal scale factor. This allows the user to plot the same channel at
different horizontal scale factors in the same slot. The total width of the trace is found by
multiplying the horizontal scale factor for the slot by the horizontal scale factor for the
trace. Inthe case of this example, if we specified a horizontal scale factor of 2, and
horizontal scaling (specified in the slot configuration screen) to betli28ata would

span a range of 256. If you had one trace with a scale factor of 1, and the second with a
scale factor of 2, the second trace would appear to be one half the size of the first.

Linear combination formula: This can be used to display vaduée gradients and total
depth of the water column in marine surveys. For gradient display the user has to
determine the channel numbers for both magnetometers. For example, for a8&@al G
magnetometer system it might be 1 and 4. Theralitombination formula for pseudo
gradient will then be:

[4] - [1]

If user wants to display the sea floor bottom topography {8B8Gsystem with a depth
sensor and an altimeter then the formula reads:

0.001*[3]+0.01*[4]
Here [3] s the depth sensor channel number and [4] is the altimeter channel number.
0.001 is the calibration coefficient for the depth sensor and 0.01 the coefficient for the

altimeter. (These values will vary in each customer's system).

If depth and altimeter hanonzero bias (offset) in their calibration formulas then the
complete formula will look like this:

a*[3]+b*[4]+bias

Where bias = bias3+bias4
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For the G880/881 magnetometers, depth/altitude calibration coefficients cassizmed

to the corresponding MagLog device. Therefore there is no need to enter them in the trace
configuration dialog. In the case of the8G7 magnetometer, the calibration coefficients

are stored in the magnet onléneaecombinatioe r n a | me mo
feature will still useful if customer wants to display values in units other than those

specified by the calibration units. The depth sensor is typically calibrated in meters; to

display its reading in feet use the following formula:

3.28%[3]

and type Afto as wunits for digital display.

Note thatLinear combination tracecan be represented with a constant like:
50
This means that the program will display and print a horizontal line.

Trace Color: This repesents the color of the trace. Each trace can have its own color. To
change the color of a trace click on fAChange

The following dialog box shown below allows you to select the color.

Color EHE |
Baszic colors:

[ N

Cugtom colors:

[
[

Define Custom Colors > |

k. I Cancel |

Once you have defin@KIdb your trace color click

Min/Max Auto Detection.MagLog has the ability to automatically detect the minimum
and maximum values in the data as excursions occur during survey. As soon as min/max
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point has been detected, the program seateaflagon the GPS map and saves the
position intheuser flag list (SeeUsing flagsbelow).

Any trace can be used for setting flags; however the user should not overuse this feature as
a crowded map will result. The following parameters are used for automatic flagging:

1 Enable. This enables flaggintpr the trace.

1 Label prefix. This is the prefix used in the flag ID.

1 Data step, in trace units.Only amplitudes equal to or greater than this threshold
will be flagged. This provides a method for removing noise. It is recommended to
set this value be setell above the device noise level.

! TimestepPoi nts are marked only if time gradi ¢
value. It allows filtering out relatively flat minimum and maximum points that are
of no interest. For example, if the survey vessel speédnots (which is
approximately 2 meters/second) and the water depth is approximately 20 meters,
then anomalies from the sources on the sea floor have half width of about 10
meters. Therefore, a suitable time step will be 10m / 2m/s which equalsnisiseco
If the time step is set to zero then the program marks all anomalies (even if they
are very flat).

1 Mark GPS/ Mark fish position. This controls where flags are placed on the map.
To use this feature, the fish position Interpolator feature must ligyemed
properly.

Flags are gathered in thiser flagsdialog list. The user can inspect, save or remove flags
any time.

7.1.3 Editing the Display

The examples above illustrated how to add a single trace to a single slot. However, often
you will want to @d many more traces or slots to further customize your window.

This section explains how you can edit existing traces and slots and add new ones.

Configuring the tr aces InpuhReviced Corffiguratcta n be done
screenorfromthd Conf i gur e [/ mé&nuitem brdrgm the £dntext rsehud

(rightclickandfi Di s p | ay :itemAnlilllappeat). dhe $atber two methods are

recommended because MagLog doesnotrei t i al i z e Mputbevitesvi ce i f t |
Con f i g udralagtis not mafled At this point in time, after adding a single trace, you

should see your main configuration screen appear as:

This window gives you a lot of useful information. By looking at the list of connected

input devics, it allows you to see how many windows and slots you have for each device.

You can also see there is currently no display set up fortheGP8& Wi ndows 0. Thi
will be discussed later.

To edit the display for the-880, pre s SlotsiTrace$ o r D i teepsdne didlog (s
accessible fromi Conf i gur e / ma@n nsepulitaryor florm tontéxismeru item
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fiDisplay: All slot® ) . This will again bring you into t
have defind.

Display Configuration ﬂ

— defined zlotz

FILED |, “¥ert Scalinglin £ 120,000 , Hrz Scaling: 1.000, 0 Traces

AUTO ADD SLEITl REMOVE SLOT | PROPERTIES WwWINDOW SETLP

EQUALIZE SLEITSl

FIKISH |

This window shows one slot with one trace. You can further edit this slot by pressing

fiPropertie® , or you can addAddSlad eTivs vallldiscuss lowtopr e s si n ¢
add an additional slot with two traces, amtl show the resulting window. To add an

addi ti onaAddSlbbaltn tphies sexiampl e, we wi | | name t
Fiel dso, an éddwrace twice. We wilt usestise firgt trace plot channel

1, and the second trace to plot channel 5. The final window should appear similar to the

screen below:
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Display Configuration ﬂ

— defined zlotz

FILED | “ert Scalinglin ) 120,000 , Hrz Scaling: 1.000, 0 Traces

AUTO ADD SLEITl : REMOVE SLOT | PROPERTIES WwWINDOW SETLP

EQUALIZE SLEITSl

FIKISH |

The resulting Display Configuration screen (seen when exiting the slot configuration
window) should appear similar to the screen shbelow:

When you press fAFinisho, and exit out of the
generated for the B80display should appear similar to the screen below.

?;'Tesl 880.txt, 880, 880 [_ O] x]
Field Two Fields

— -
= | &3

32.088 64 .8808




Note: Here, we have manipulated the scale factors to fit the gatia im this case,

the first slot (Field) has a horizontal scale of 32, and the second slot (Two Fields) has
a horizontal scale of 64. You can also see that channel one is graphed on both slots,
but the second channel has an additional plot (channe¢$gm.

To change the sl ot orientation you can
following dialog:
Slot window properties i[

Orientatiorn; Poarbrait j

] |
Slot border color: | -

Auto center tirne, min [0 ko dizable): IU 3:

¥ User zame time zcale for all slots.

[changing one changesz all]

Annatatian fant.... |

0k, | Cancel |

press

Here is you can define the graphical parameters such as slot orientation, background and

border colors and annotation font. Here yan also define:

T AAuto center time. 0 Because the magnetic

possible that much of the graph will be plotted near the slot borders or
continuously wrapping and unwrapping. In other words, the central field value
(valueassigned to the center of the slot) may not match to the actual field valut.
To avoid this the program can-a€just the central field value every so many

minutes as selected by the user. Enter this time interval here. Note that when this
featureisus® t he field graph can Ajumpo from t

value is adjusted.
f A"Use same time scale for al | sl ot so

From

slot duration. For instance if original slot duration was 60 seconds and you want to
increase it to 120 seconds, you need to do this for all defined slots which could be
laborious if many slots are defined. Checking this button means that if the duration

of any slot is changed then the durations of all other slots are adjusted
automaticdl to match new time interval.

1 Equalize slotsbutton allows you to assign all slots equal sizes. You may use this

button i f some sl ots are | ost as resul t

adjustment . 0 bel ow).
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Note: An easy way to changt display parameters is bight clickingon the screen to
call up the contextual menu. Then sel@dt s p liteamy IEwill bring you immediately
into the slot configuration dialog box.

You can configure the display in the same way for other devices.

7.1.4 Horizontal Slots and Slot Legend

The graphic below is an example of horizontal slots mode often preferred to maximize the
use of available screen area:

Mags 50s [35117:35629][35139:35651] 512.000]
st 2T 5

RN A NS N g~

NS £ NV

Sigs 50s [500:1500][500:1500] fix:1000.000

R el I el L

The | abels fAmagso and fAsigso are tgh@syes of t h
computed in the following manner: Values in [] are current limits for green and blue
traces. When the trace wraps, its limits are altered automatically to show the current slot

scale. On the far right sfixedscale theleywotdds vert.
Afixo i s present. This means that the traces
Vertical slots have the same | egend i f space
displayed.

7.1.5 Slot context menu
When the user right clicks on the slahdow the context menu shown below will appear:

Set GPS Flag
Set FISH Flag

Lizt flags. ..
Digplay [All slatz]
Slat; kAG

& Zoom |n
& Zoam Out




1 Set GPS Flag and Set FISH flaljow the user to set flags on the anomalies at
GPS or magneti c f i s hAdging 8agstfronodisplayslaso r di ngl y
for more information.

1 Li st fretliemes a dialog box with all existing flags listed allowing the user to
save, load and modify flag information.

1 Display (All slots)brings a dialog box that controls the appearance of the entire
slots window.

1 Slott: MAG( AMAGO is substituted with actual nar
user) retrieves a dialog box that controls the appearance of a particular slot.

1 Zoom In and Zoom Ouaboms the data axis in the slot (not the time axis). The
same functions have can be as®l via cursor keys on the keyboard.

7.1.6 Slot size adjustment

Slot sizes can now be adjusted interactively using mouse. Move your mouse cursor to the
slot border (right border for vertical orientation and bottom border for horizontal). The
mouse cursor wilthange its shape to indicate that the border can be moved (you may
need to try few times to catch right mouse positianove mouse slowly near slot

border). Click and hold left button and drag slot border into new position, then release the
button. You an see slot size changes permanently.

It is also possible to change slot order directly on the screen using the mouse function. For
instance to interchange the first and second slots do the following: move the mouse cursor
into the second slot, press amuld left button. You can see that the mouse cursor changes.
Now move the cursor into first slot area and release the button. Slots will interchange their
positions.

7.2 Configuring the GPS Display

The GPHisplay configuration isifferent from the magnetometer display configuration
because it displays spatial position information, not time series information. To show any
point on the Earth on paper or computer screen some kugpebgfaphical projection

must be employed. To show GPS position, the map and flags MagLog uses orthographic
projection based on sphevdth the central latitude and longitude in the middle of the
screen. This allows us to combine speed of calculation with reasonable ycdirac

read Latitude and Longitude at the mouse location, MagLogimsese orthographic
projection This cancels distortions introduced by the projection calculation process.
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Display configuration ﬂ

— Connected Input Devices

q. COMIT 1320084, 0'\Windows, O Slats
CGPS COMESE00 Bd. 0 'Windows

G5

Configure GPS Display

FIMISH

You can configure the GPS displ gy abyysoent er i n
menu and selecting GPS.

From her e, @oofigurecGP® i [31p éoaady a iew window and configure

the display. At this point there is no window present for the GPS. To remove display if

there is one delete the GPS input deyend then reonfigure it without enabling the

di spl ay. Use the APropertieso dialog box if
communications port number, quality contvob | ue s é) .

I f you pr eGosfigureltGPID 0 g p lyau wib $ee the dialog box:
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GPS PLOT CONFIGURATION ﬂ

— b ap orientation
M ap crientation: IN.:.rth = j
True AzinnLth: |1 3513424 Heverse Azimuth |
— Settings
¥ Feep aspect ratio ¥ Flot coordinate grid

¥ Plot real time fish position ™| Flot gradient

[radient plot zcale, m /1T 2w I'I I}

Auto scrall margin, pisels: I‘I 00 W Foute UP anly

— Appearance

GPS mark: m b ark. colar | -
Position; | - Logoed pos.: | -
B ackground: | I_ Border: |-
Uszer map: | - Gradient: | -

Survey area: | I_ Annotation fant... |

GPS position rode: I.-'i'-.utnmatic ]T

3PS logged position mode; Im

— Uzer map

[T Load user map fram file: Brawse. . |

Cancel |

9 This dialog box allows you to specifypw GPS positions are displayed. TWap
orientation allows to display map North Up, Heading Up, Route Up (see magLog
Navigation below), or specific direction definkg azimuth or by mouse dragging.

. The spatial extets of the window are plotted in metric or imperial units,
depending on survey settings.

9 Plot real time Fish position This option is only available if the MagLog
Interpolator is running (se®elow). MagLog will show the position of the vessel
(GPS) and the calculated position of the magnetometer Fish, using an internal
dragging algorithm. However, if the screen distance between the boat and Fish is
less than the size of the GPS mark, the paition is not plotted.

1 Keep aspect ratio To have uniform scaling along both axes, check this box. This
may misrepresent the trackplot x and y distances; however, it will have no effect
on the logged data.
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Plot coordinate grid. If the extent of the agels less then 100 km, MagLog can
plot a coordinate grid for easy distance estimates. The grid step value is chosen

automatically, based on area extent. The Grid color is the same as the border color.

Plot real time Fish position If the Interpolator deveeis configured, MagLog can
also plot the Fish position (marine surveys). Note that the Fish mark will
disappear if it is too close to the GPS mark.

Plot gradient. With marine transverse gradiometer systems, MagLog can calculate
and plot the full horizomt gradient. The Interpolator device must be configured to
utilize this feature.

Gradient plot scale If the above feature is enabled, enter the Gradient Plot Scale
here.

Auto scroll margin, pixels. In certain cases operator mightueg that GPS
windows scrolls at certain distance from its borders, not till GPS mark reaches
very end of the window. This can be accomplished by entering margin here.

Route UP only GPS scroll margin is is particular beneficial while navigating the
routei n ARoute UPO display mode. Based
UPO mode. For instance i f GPS scroll
checked GPS window scrolls 100 pixels before its border reached while on route
up, and scrolls when bordisrreached in all other GPS modes.

GPS marker icon Select a GPS marker (vehicle icon) to be plotted on the screen.
Currently four types of markers are available: default (compass), boat, plane and
truck. Boat, plane and truck are vector icons which witive the actual heading of
the vehicle. The default marker is a bitmap icon and shows only North, South,
West and East directions. All icons are shown below:

D4 4

Note: Direction is shown only if GPS outputs NMEA VTG messages such as
$GPVTG messages, oiGyro compass is used during the survey (if both Gyro
compass and VTG messages are available, the Gyro compass is assumed to be
more accurate and will be used to show the direction).

Marker color Select color for boat, plane or truck icons. Color for défaan is
fixed.

Posi t.iSetstke color for the dots that make up the GPS track plot.

Logged pos. Sets the color for the dots that make up the GPS track plot when the
software was logging to disk.

Bac k gr o %etsthé background color for the GP&daw.

B o r d e Setséhe color of the border around the plot.
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T User M3efs éhe color of the imported User Map, if applicable.

1 Gr adi eSetsthe color of the plotted gradient lines 86@8RADO i al og
the INTERPOLATOR setup). An example of real time gradient plot is

shown below:
z E

Typical real time gradient plot.

.\3\-\\\%\\'\"

R

1 Survey area.Color of the defined survey area (if defined). The survey area will be
plotted as a filled polygorA light color (for example, gray) is recommended.
Note: If Automatic Logging is enabled, logging will commence when boat OR
when magnetometer fish enters the survey area (user selectable).

1 Load User Map from File. Click this box if you want to load@dse Map.
NOTE: If you select this option, you must also specify the User Map file
(including full path) in the provided entry field.

1 Annotation font. Font to be used to plot border annotations on the GPS map. Note
that flag annotations are always plottedhwsystem font.

1 TheGPS position mod@ropbox controls how nelogged GPS readings are
presented on the screen. ChoicesParmmatic, Small, Large, Nonk Automatc
mode GPS positions are plotted as dots with the size of treuttonatically
adjustedbased on screen zoom levelsifall is selected than positions are always
plotted with single pixel dots, thus reducing cluttering of the GPS winNawe
disables GPS position ploting.

1 TheGPSlogged position modeis the same as above but applies ggkd GPS
position. For example typical usage would be to s&lecefor positions which
are not logged and some kind of presentation for logged positions, so logged data
could be easily seen.

Note: MagLogakesGPSinput in geographical (latide and longitude) coordinates.
It doesan automatic conversion to meters on the sansery cartographic
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projection. he scale factor that you choose will be roughly equal to the size of the
area you would like to look at.

After making any adjustnmés to the GPS map parameters, you can enable the GPS
di spl ay bOK ooustodd themgsedia GPS window appear in your MaglLog
program.

After the GPS display is established the first time you can right click on it to call a
contextualmenu. OptiorD i s p talisya élialog box to reonfigure display (the same as
above).

You also can read the Latitude and Longitude of the mouse position on the program status
bar. The format can be set as decimal degrees, degrees and minutes or degress, min
and seconds.

7.2.1 GPS display context menu and mouse functions
Using a right mouse click on the GPS Track Plot window will bring the following menu:

Set MAP Flag

List Flags. ..

Displaw. ..

Clear GPS track Hide aold GPS track
Shove all GPS krack,

add plan elements. ...

v ko Scroll

& Zoom In o + )

€4 Zoom Juk § - )

mp Pan East { -3 )
dmPan West{ =}

4 Pan Marth

- Pan South

1 Set MAP flag. Sets a flag in the current mouse position. Flags set with this
function have namessuic as A MAP_#0 where A#0 i s the
are useful because they mark positions that can be converted into survey plan
elements. (see below)

T Li st PBrirggasdiélog box with a list of all flags set so far. It provides for

savingorloadig fl ags from the file, editing f
1 Di s p IBaing éhe GPS display configuration dialog box (Ssfiguring the
GPS Display).

1 Clear GPS track. In certain cass you may want to hide a previous GPS track.
The typical example is when a boat cruised the survey area with MagLog running
prior to the start of actual survey. I n
with a previous track that is not relatedtethact ual survey. fAHi de
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hi des all GPS position prior to the curre
GPS positions on the screen.
T Add pl an dllowsoennettisgdlags into survey plan elements and
saving the survey plan in a filEor instance two flags can be used to generate a set
of parallel lines to be displayed as a background navigation map in the GPS
window. Note that user map (survey plan) has to Beaded after new elements
are added.
T Aut o s cr odhécléed tidkepa the GPS location in view and scrolls the
window automatically. In this way the GPS location is always visible.
1 Zoom Foomsin GPS window. The same function can be accessed via the
R+0 key on the computerdés numetionkey Kkeyboar
t o access i typicailymarked infbliedon the keyboard).
1 Zoom O4doomés GPS window out. The same function can be accessed via the
f0 key on the computerds numeric keyboard
t o acces®Ii typueathyenrarked in Blue on the keyboard).
1 Pan East, West, North and SouthiPans GPS view in coordinal directions. Note
that this might interfere with automatic scrolling if the latter is enabled (GPS
position is never scrolled out of view if auto scrollisgn)

A simple click in the middle of the GPS window will center it at that point (auto scroll
should be off to make this feature function properIEE When mouse cursor is moved to

borders of the GPS display, it will chanie its sha at the East boset, at the
South border.' at the West border a at the North border. When the cursor in

moved in the corners of GPS display it changes its shm, and f

the cursor has changed its shape, using a mouse click causes patirendgjriection
shown. NB: This could interfere with the atgtorolling feature.

7.2.2 Measuring distance and azimuth

To measure point to point distance and azinusth GPS windowiew / Measurer
context menu and seleidieasureas it is shown below:
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Set MAP Flag

List Flags. ..
L Display...
Clear GP3 krack, r

Riaute MOT selectable
Survey Roukes, .,
add plan elements, ...
Auko Scrall (Midlle Btn
v Measure, .,
& Foom In{ + )
&} Zoom Out { -
mpFan East { -= )
dmPan West [ <-)
—— 4-Pan Morth
- Fan South
Cross track indicakor
Maouse butkons help

|Flease click to start measure|

Move mouse around and see how invitation tooltip app - then

left click on the first point to start measuring function. Rubber band line will appear
connecting original point and current mouse location, with tooltip displayed as it is shown
below:

_ ,’r ’%stance 767.1m &z:31.0° M 33,97

Here tootip shows distance in metric or English units, geographic and magnetic azimuths
from initial point to the current point
magnetic field.

To terminate measurements simply left click or sateeasurdrom conext menu again.
Only single line measurements are currently allowed.

Measure function may not perform well if screen is constantly updated, such as in
Heading UPmode; in this case it might be hard to see rubber line connecting first
and second points.dte however that it is possible to scroll / zoom window while
measure is in progress.
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7.3 Preparing a Survey plan file

MagLog allows you to overlay GPS information on a map that consists of polylines and
(optionally) of the survey area pgjon. Each string has pair of numbers: latitude and

|l ongitude of the segmentds node. An empty st
segment; the next string shows the start of the next line. Here is an example:

37.778928000 - 122.245980000 Label text
37.779128000 - 122.247780000
37.785328000 - 122.254680000

37.463138000 - 121.968370000
37.461839000 -121.973271000

Here first polyline has 2 linear segments and second polyline has just one. Latitude and
l ongi tude are gi veni iinedidVestarntoagitudeloe fputltens , and
latitude.

Optionallabel textcan be added after the longitude to be plotted on the screen. Text size is
not scaled with the map that makes it easy to recognize at any map magnification.

Survey aregolygon can be added to the plan file in the following manner:

SurveyAreaStart

- 87.250981170 30.327092640
- 87.250981190 30.328732130
- 87.248135360 30.328732130

- 87.248135390 30.327086180
SurveyAreaEnd

The keywords ASur veyAr eadkthebdgioningandiendicBur veyATr
the survey area polygon. If multiple areas are included in the file, only the last one is
accepted.

The survey area is displayed in the GPS window as a shaded polygon. The polygon color
is userselectable from within MagLog, ually a light color. It is suggested to use a light
color to avoid obscuring of other plan features and the GPS track (for instance, light grey
or green).

A most important feature of the survey area map is that data logging can be started
automaticallywhe boat or f i sAbtoleggingdeatsre Jar &rad (awteomat i ¢
stopped when the boat or fish leaves the survey area!

While the user could prepare the survey area polygon coordinate file with a texttedi

facilitate the creation of the survey area plan, we have provided a special tool to convert

GPS flags into the following plan elements: scaled marks, lines and line sets. GIS ArcInfo
Ashapeo files can basobubcanna betused to define the surey s f or
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area. This option is available from the main MagLog menu and should bbafeeel
starting any survey.

=101 x|

File ‘ew Configure  Qutput Devices  Help

Skart Mew Survey ChelHm
Conkinue Existing Survey  Chrl4+C

Survey ‘Wizard. ..
Create survey plan. .,
ser Flags. ..

Play back survey

1 teskl. Survey

Start Lagaing Zhrl+5
Stop Logaing CEr|+E
Terminate Suryesy ZhE|T)

Exit Program
Prepare survey lines plane priar Ehe survey v

SelectCreate survey planption undefFile menu. This will bring MagLog into theurvey

plan preparatim mode. In this mode a maximized GPS window is displayed; however
program cannot accept GPS information at this time. The user should insert flags on this
map in the appropriate places using the GPS display context menu. Prepare a set of

Arcinfoihs hapeo files i f this information is avai
fAdd planelements as it i s shown below (you can call
need):

Note: All features described in this article are also availablewieactual survey
is running. However in this case, to update GPS display map, the file must be re
| oaded using AGPS PLOT CONFI GURATI ONO di al og




ifilMagLog NT - [Survey plan] - 10| x|
ﬂ Configure  Wiew Qutput Devices  Window  Help -||5’|£|
Stark Mew Survey (| _
Continue Existing Survey. Chrl+C
&dd plan elements.. .. =
26 GRID:100f
Recent File
Stark Logging ChEl+5 MAR #h
Stop Legaing chlvE B3 @4 W5 @6 BT W8 MAP #3
Start direct Printing ZhrlH-P
Stop direck Brinting Zhrl L
Stark Windows Prmbing, .. Chrlw
; TErminake Suryes ZhElT)
J; Exit Program
-
MAR 1 MAR _#4
MAR ¥5
1§2ﬁ3r.'4 ] Erﬁ'rﬂlﬂ
1FBF AT |

I I
—-87714'47 6023" 30°19'35.32868"

4

The di aCreatgoriimportmapdaéa al | ows

geometrical fetures:

13C

you

t

0]

speci fy

t

h



Create or import map data 5[

— Survey map elements |

QGR: C:AMaglogD ata“navigarionlined. kml

Add uger mark. .. | Add uger line(z]... | Add survey area...
Femove element... | Add Arcinfo[Th] shape or Google Earth ELK file. .
|
Edit elemert. .. | Remove all | Save table... | Load table. .. |

— Clip region
v Don't clip map Marth: IEIEI *Muarth - East - flags |
west: |-180 East: |120

= South west - Hags | South: I-EIEI

* Uz buttong to get clip region using kMaglog Flags

— M aglog map file options:
Output file ko be uzed by Magl oo

II::"'.M aglogl atatnavigarion.gpz.map Change... |

[ Append data ta the file

Create Maglog map file... |

Cloze |

1 User marks. These are simple scalable crosses. Pxddsuser markutton to
enter latitude and longitude of the center point and span (in meters) of the cross.
To avoid typing | atitudeAddfomflabso nlgu tt tuare
and select the appropriate flag. The f
the point. Note that you can still edit this position if you need tédith mark
dialog or inUser flagsdialog.) Enter optional label text (recommengft easy
mar k recognition on the screen (default i
mark known anomalies or other landmarks or hazards etc.

f o
l ag
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1 User lines These are simple line segments that can be used to set up a survey line
grid for the survey process. Présdd user lineand enter the end points (longitude
and | atitudd®addfromvlagp obamn t o % dinepositiogsas end
wel | . To setup mulCteatepmulaplepires parbllel ®@ithe | i nes ¢
baseline0 box. This will use the | ine you ent e
additional lines parallel to the reference line at your desired lane spacing. Enter the
number of lines, line interval and which side of the base line you wish to create the

lines. The cRighD ¢dits aBotkd MMaglLog creates | ines
side of the base line looking from start point to end point. If N additional lines are
requested program creates N+1 |l ines for i

f or i Biont(ihctuding base line)

Adding lines |

— Single line or baze line for multiple lines:

Start point longitude: I-E?.24981 289

Start point: latitude; IBD,SEESEE‘H

Add from flags. .. |

End point longitude: I-E?. 24931239

End point latitude: ISD.SEESEE'I 1

Add from flags. .. |

Annatation; I

— &dditional multiple zurvey lines:
¥ Create multiple lines parallel to baze line

Tatal lines: |3 3: S eparation,m; |1 i}
Side: from the base line; IHight zide "I

[looking fram Start point to the End point]

(] I Cancel |

Enter optional text annotation (recommended) for easy line recognition on the
screen. Annotation is used as a prefix to the line names which are #1, #2 etc
starting from left to right (looking from start point of the line e £nd point) In

this manner a preconfigured grid pattern for the survey can be established prior to
acquiring data. This can help the vessel stay on course, but it is recommended that
such features present in the GPS itself be used to actually steessia

1 Add Survey area.Use this button to define a survey area. Below is the procedure
to define an area:

1. Write down Longitude / Latitude pairs for the boundary of the survey area
in clockwise order. Alternatively put map flags on the survey planiscree

132



and write their Ids (identification names listed on screen or under Flag in

Flag dialog box) in clockwise order (note that flags should be set before
calling AAdd plan el ementséo menu). N
User Flags dialog box to see titeegs on the survey plan.

2. Press Add survey area button. The following dialog is displayed:

Define survey area ﬂ

Survey area point:

M ame | Lonagitude | L atitude |

kAP_#1 a0, 32765891 87 25217 BEG

MAP_#2 3032585032 8725219133

MAP_H#3 3032595108 -B7.24R87 325

MAP_H#4 3032745740 -B7. 24585873

e U ) ecimial degr Add... Remove... | Edi... |

Mote: pointz in this dialog define area where logging can be automatically started

when boat or magnetometer enters the area.

k. I Cancel

Popul ate this dialog by pressing the
pairs as shown here:

Add point to the survey ai x|

Longitude:  |-67.2521 7665
Latitude:  |30.32755691

=
>
(@)

Mame: IM.-’-'-.F'_#1

Farmat: I Decimal degrees j

)4 | Cancel |

Note that you can type a position directly (using decimaletesgrdegrees

and minutes or degrees minutesand secbmds s el ected i n the
field of the fAiDefine survey areao di al
button and add positions of the existing flag

13¢



3. Inspect your entered positions. You can removedararea points by using
the appropriate buttons. However keep the survey area corners in the right
order.

4. Press fANOko to accept the survey area.
list will not show the survey area boundary coordinates. However upon
presi ng the fAAdd survey areao button a :
area boundary coordinate list.

f Button @ Ad&d sAar@eaylé Barth KML file allows the user to
includeESRIshape filefSHP), Google Earth KML, Autocad DXF, GPS X%Bnd
other GIS vector formais the survey plan. Both .shp and .shx file type must be
available for the program to import the boundary maps successfully. Shape files
are available from the ESRI website shown below (ESRI requires that you register
to download the data). We suggest using the demographic Tiger database located
at: http://www.esri.com/data/download/census2000 _tigerline/index.ile&se
note that shape filehisuld use the same geodetic datum as GPS you are using, for
example WGS34. Contact your GPS manufacturer or us if you are unclear on this
point.

Note that GIS files could be in UTM projection. If MagLog detect GIS data in
UTM, it prompts for UTM paramets. These entered should match actual data
projection and should be the same as UTM projection parameters used by the
Interpolator.

If DXF file is used MagLog tries to keep color representation of the line features;
otherwise default color is used.

1 Buttons fARemove el ement alowayodto rerRogenacseleeteda | | 0
el ement or all eS$Sueveyanapgetemeidts om t he t abl e i

T Butt on A E dinddifies pammetenstofca mark or individual line. It does
not allow you to change parameters in the stidge

1T "nSave tabl ed &nud tfonhsadcdltlaobv ¢ddu t o save or
map el ementso table for future reference.
cannot be used as MaglLog map.

1 Clip Area. All survey plan information can be clippeato a rectangular region if
needed. To RBdn o wmkcpaercdk $peci fy West and
and South limits. Note that GPS flags can be used to enter limits of the clipping
ar ea 0dathirEgstflaghh a fodth- West flagé b u tlippingis C
highly recommended if shape files are used because they can cover a considerable
area (like the entire coastline of the US) while just a small area may be needed
during a survey or survey playback. Clipping also reduces the program ovérhead
the map file should be as small as possible and still cover the area of interest.

1 Output file. Set output ASCII file used by MagLog.Ajppend data to filboxis
not checked then file is overwritten if it exists. If the appendib@hecked the
programappends lines to the end of the existing file allowing sequential build of
MagLog maps for the area
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T ACreat e MaglLoog bruatpt ofni Iperéoduces an actwual f

plan. The user must press this button to create a map before leaving tgddialo

if he or she wants to generate a map. AfteiGheate MagLog map filbutton is
pressed, thprogram will process all elements (shape files, user marks and lines) in
the list. This may take a while. The result is a file that can be used as a MagLog

Survey plarfile”.

1 Append data to the file.If this box is checked, new map elements are added to
the existing file without erasing the file. This allows you to keep previous a
MagLog survey plan as part of the new plan.

Note: Be carefulvhile using this feature. The map flédUST BE IN THE SAME

DATUM AS INCOMING GPS DATAor example if the GPS is transmitting WGS

84 coordinates and you are using a national map to create the map file, chances are
that map positions differ from GPS by féwndreds of meters (unless you are
operating in the US and map is based on NgdD

I f the concepts-8ADAAUBOUODFf amWGBar to you
or seek assistance from navigation professional.

This feature is not accurate eugh to be used as a navigation aid for boat or
vehicle steering G&ometri cso accepts no l|liability
misuse of this feature

7.3.1 Additional survey plan file statements

In addition to the general format described above the follpwtatements could be
included in th survey plan file to control map appearance.

see

nor

1. PEN RED GREENBLUEWIDTHHer e i s APENO is keyword,

and BLUE are numbers in the range between 0 to 255 describing intensity of the
red, green, and blue compot®im the pen color, and width is width in pixels.

2. UTM central_meridian ellipsoid xfalse yfalse scaleThis statememnt tells the
program that coordinates that follow are in UTM. Not in latitude longitude.
Acentral meridiano de 8Mpmojectior, mdecimalt r al
degreesEllipsoid is integer number, the same as used for ellipsoid selection in
UTM MagLog dialog (use 0 for WGS84). Xfalse and Yfalse are are false Easting
and Northing (typically 0). Scale is UTM central meridian scale (u€96.%r
UTM or 1.0 for Gaus&ruger type projection).

" Some data for the US and other parts of the world are available at no charge at www.esri.com
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7.4 Using Atlas Boundary (BNA) as MagLog Map file

The Atlas BNA format is a simple vector format supported by SURFER software.
MagLog is capable of using this fortriastead of the internal map format described
above. To take advantage of this feature, follow these steps:

1 Prepare the map with SURFER The map must only include lines. Text will not
be converted into the BNA format. It is possible to convert text ings lby
exporting the map from SURFER in the AutoCAD DXF format and then
importing it back into SURFER. This will convert text into graphical outlines.
The map must be based on geodetic coordinates (latitude and longitude) or UTM
coordinates, based oretldatum that the GPS is using.

Export the map in BNA format.
In MagLog, follow the same steps described for importing a User Map above to
load this base map.

= =4

Note: If the BNA file consists of UTM coordinates, the UTM setup parameters in
MagLog Interpoléor must match the map parameters. However, if the BNA file
format is used, you cannot employ the MagLog survey area polygon feature

7.5 Using Ontrack Plots

MagLog allows plotting informi@gon from other devices (typically magnetometers) as an
overlay of the GPS plot for easy display. Data from different sources can be combined
into single values to be displayed in the following ways:

1 Real time stack profile

1 Real time longitudinal gradient plot. If the gradient along the line exceeds some
userdefined value, colored triangles are plotted on the track. Triangles are scaled
to the distance between adjacent GPS positions.

1 Real time anplitude plot. If either the relative or absolute amplitude exceeds
certain limits, colored circles are plotted on the track plot. These candasot
scaledif the scale of the map changes.

1 Real time value plot.Readings (or comhation of readings) from different
devices can be plotted on GPS map equidistantly, or when the difference from a
previously plotted value exceeds some
Systems with altimeter and degthnsors) can be plotted each b®0or for a
change of more then 2 meters. Another application of this feature is plotting of
Event Marks on the GPS map.

13¢



Stack plot L.grad Amplitude
; _..-"';9620. 6

PRECAUTION! Use caution when activating these features, as the data could obscure
important data if survey line spacing is small.

To activate this feature, select the GPS display window and sseéigure / On track
plots. The following dialog box will appear:

GPS on track plots |
— Plot types
[ Stack plat | Fdodifiy...
M Logad | .
I Ampliuds | Fileie i
™ Value | el

— Plot parameters:

Byrerage window, m; |'| 0o Stack scale, metersfunit |1

Stack gravity azimuth: IEII:I
M ax. Arnlibude: I‘II:I
Digtance o plat walie: IE':”:I

™| Wzerange for amplitude plat. bin:

Easitive calar: | -

[{eqative colorn | -

L. Gradient limit; |2

Ciata step ta plot value: |5

Walue digits after dat: IEI 3:
ID Min: IU
it |

LA ARES

ok |

Cancel |




All four possible On Track plots are listed unéot Typesinitially, no data is selected
for plotting. To enable a particular plot type, check its box, and thenMiockfy to
assemble thiormula For example, to use a real time magnetometer stack plot, check
Stack Plotand then clickModify. The following dialog box will be displayed

Modify dizplay formula |

& Plot at GPS posiion ¢ Plat at fish psation

Farmula:

Compoze new term:

Device: Imag TI Ehannel:|1 TI Scale: I
Add new term |

Maote: Formula format; scale{device aliaz channelf] ..+ biaz

k. Cancel |

There are two ways to enter the formula:

1 Type it into the entry field. The Formula must use the following syntax:
multiplierl*[devicealias1#devicehannell]+multiplier2*[devicalias2#device
channel 2] ¢é+ bi as.cedeMubewieagleisasgh&dd must pr
device alias assigned during creation of that device, and displayed on the light bar.
Devicechannelis the number of the channel to be used. Signs [] # * +) @re
mandatory. No spaces are allowed inside []. ¥an mix different devices in one
formula.Biasis a constant to be added to the final formula.

1 Use the lower area of the dialog box to create a new term for the formul&or
example, to pl ot magnDketicefield filel Ghadehelttf e
and then clickAdd new termThis Formula becomes [mag#lJ. Add new t er mo
can be useds many times as needed. For example, to display total water depth
(assuming that there is a depth sensor as magnetometer channel 3 and an altimeter
as magnetometer ahnel 4), assemble the following formula: [mag#3]+[mag#4].
I f you need t o scad ealitethpressiachdal neswbeamn nel , en
If there is any bias to be used in the final formula, append it.

Real time plots can be tied to the GPS positiotine Fish position (the latter is only
possible if the INTERPOLATOR device is used).

After enabling all the desired information, {6®S on track plotdialog may look like:
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GPS on track plots |

— Plot types
¥ Stack plot [magi1] todify...
W L gad  [maghl] Madify...
I Ampltude  [magh1] e cifie..
W Walue [magH?] Madify...

— Plat parameters:

Stack zcale, metersAunit |1

|1 oo
Stack aravity azimuth; IEIEI L. Gradient limit; |2
|1 1]

bl &, Amlitude:

Ayverage windaw, m;

LN

Data step to plot value: |5

Diztance to plot value: |2EIEI Walue digits after dot: IEI 3:
7| Uze range for amplitude plat Mi: IEI ki IEI
Positive colar; | . M egative color: | . Font... |

] | Cancel |

There are important parameters to be used fdrawk plos. They are listed in the bottom
part of the dialog box. Typically, each type of plot needs its parameters to be entered.
Below is the list of plot types with their corresponding parameters.

1. Stack plot. The following \alues affect the Stack Plot:

o Averagewindow i n meters. To find the Amiddl
program uses a lowass Bartlett filter. You must enter the length of the
filter. The typically filter should be longer than exped anomalies, but not
too much longer. For example, for marine UXO survey at 40 feet total
water depth, a value 100 meters for the filter would be logical.

0 Stack scalemeters per unit. This is the scale to convert field units (ri®) in
distance unitgmeters) to be plotted on the map.

o Stack gravity azimuthTrhis is the direction where positive anomalies would
Agravitateo. For exampl e, i f the surv
North and this value is 90 degrees, then positive anomalies would be
plotted to the East regardless of the direction of the survey line.

o Positive and negativeolors. Positive areas of the Stack Plot are plotted
with the 0 pxmdiotri; negative areas are p
color.
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2. Longitudinal gradient (L. grad). The only value required is. gradient limit.If
the absolute value of the longitudinal gradient exceeds this limit, the program will
pl ot arrowsgasiwgotboel dim if the gradient
Apositiveo color i f the gradient is above

3. Amplitude plot. This plot cannot be used simultaneously with the Longitudinal
Gradient plot. . If either of these pibtpes is active when the othierselected, the
former type will be deselected. These parameters are required for the Amplitude
plot:

0 Average window this has the same meaning as in the Stack plot. The
program calculates the average and plots colored circles if the absolute
value of he difference between the current data and the average exceeds
max. amplitude Note that if both Stack and Amplitude plot are used
simultaneously, they both share the same Average Window.

o Max. amplitude | f Usdrhaen gfe f or a ohpckbox isslmbe  pl ot O
checked program starts plotting colored points if difference between
average and current value exceeds this limit.

0 Use range for amplitude plothere are two modes for an Amplitude plot:

The first mode utilizes the Average Window, and therefore doeszquire
absolute field values.

The second mode allows control of the plot by setting absolute limits. If
fiUser ange f or a nctphlectkuedda, rpthhdets@® ¥ 31 ue s
must be entered. If the reading is belowfihei wvalie, the program plots
circles with thel n e g a dolorvifeh@ reading is above tiiem a wafue

the program plots circle with tiiep o s icblar.v e 0

o A Mi mami Ma walues. These are the limits for an Amplitude plot in
absolute mode.

o A PosiandiWed a tolorg. asitivareas of the Amplitude Plot are
plotted with the fApositiveo <col or; n e
Afinegative"” col or.

4. Value plot. The following parameters are required for the Value plot:

o Data step to plot valudf the absolute dierence between the last plotted
value and the current data value exceeds this limit, the new value is plotted
on the track.

o Distance to plot valudf the distance between the last point where a value
was plotted and the current point exceeds this lithé,current data value
is plotted. For example, if you want to plot a value each 100 m, enter
n1000, a nutealstics tea pDatenstep o plot value . This wil/
effectively disable plotting by value. Conversely, if you enter very large
value fo Diftance to plot value ( f or - &00QD0nY &nd set the
fiData step to plot value t o 1, a value wildl be pl o
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changes by more than 1 (the latter might be useful to place event marks on
the GPS track).

o Value digits after dotsThis setting controls the Value Mark format.
o Font. This entry selects the font, and the color for the Value plot.

8 Mini-windows.

Starting with version 2.88 Maghogwé&as Bi spec
windows provide the ability to place diffant types of information (digital, analog, etc) in
smal | Achil do wi ndvmdow)wliah bre disglayedendependently is u b
parent windows. Each miwindow is created as a child of any of parent device display
window, including the GPS disptavindow, and each has the following properties:

1 While sitting inside its parent it is without a header. However in can be dragged
and resized using the mouse. A context menu is available using a right mouse
click. The miniwindow hides the part of its pamt behind it.

1 A mini-window can be dragged out of its parent and even out of the main MagLog
application window. As soon as it is out of the parent, it appears with a header and
the normal menu and can be dragged anywhere on the screen. For instance if t
monitors are used (one for remote display at another location, see
www.maxivista.confor remote display over network connection) it can be
dragged to the second monitor to show another person some essemntizhiioio
such as depth.

1 If dragged back into parent window, it is displayed without the header again.

Mini-windows is designed to be big or small and offer the ability to spread MagLog
display on multiple screens, possibly mounted in different places.

At present (version 2.88) only digital display mmindows are available, but there is a

plan to develop different types in the future. Below is an example of such a window inside
and outside of its parent. The smaller window is insidgé#nent.
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8.1 Digital display mini -window .

The digital display miriwindow is essentially a timer device that gets called at user
defined intervals. Once called, it can obtain the latest values of any device channel and
compute a linear combinat of them. The result is displayed in a uselectable format.

This feature can be useful when data of different devices are to be combined for the
purposes of display. A typical example is combining a boat fathometer reading with
magnetometer depth. &ldifference between these two indicates approximate fish
elevation above the sea floor and can supply crucial information to avoid collision with
the sea floor.

To create a digital minvindow use the following steps:

1. With any MagLog display window hidighted, select the Configure menu on the
top menu bar. Select Miwindow option. A new blank white rectangle window
will appear in the left top corner of the display window. Drag this window to
appropriate place and resize it as desired.
2. Rightclickmthe miniwi ndow t o bring up the context
The following dialog will appear:

¥ When you cross the border of the paremdeiw you need to release the left mouse button and press it
again to gain control of the window positioning.
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select data to display x|
— Drata to dizplay [formula)
[ +1MAGT M Clear... | Bias: [
—Add terms ta the data formula:
Scale: [1 Channel: | [GPS][Lan] >|  Add
— Dizplay parameters:

Display update interval, ms: | 100

W Check data in the range: IE ko |3EI

[~ Use audio alarm

ﬂdvanced_.l
—Appearance:

Annotation: I.-’-'-.Itimeter ik Im Digits before dat IG
Text colar .|v| Backaround [ ] |v| Diigitz after dat IG
T . .|,I Sample: | ddd.d m

Farmat: Idecimals j

Cancel |

To initialize the window you must constru
a single data field, i.e. deoptahs. .aplUsreo pfriiez
and then click the button AAddOoO to make a

remove the formula using the AClIlear o butt
fathometer running as the first channel of the Generic Serial device with the name
Agned, select the channel as A[gen][1] 0 and
in the AData to display (formula)o field.
set the -i&cahdofiCbafnnel 06 to A MAG] [ dept h]
differentinyours ur vey) . Press AAddo button again.
compute and display.
In addition to thecurrentrunning devices MagLoglsohas special device [Cable
layback]listed at the bottom of the Channel listhis isthe static cable layback
used bythe interpolator. It is possible to uaenini-window to display this value
during the survey, the same wayfasall other devices. This allovike useto see
thelayback value without callingp thelnterpolator configuration dialolgox.
Note i arealCable Counter Device is employethe static [Cable layback] option
is not available.

3. Fillin other fields as appropriate:
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T ADi splay update intervalo is the inter
the above example the formula is computed 10 timesquend.

T ACheck data in rangeo I f this is check
with the data minimum and maximum interval. If value is not within the set
range an error is generated.

T AUse audio alarmo I f value i satedut of r

T A"Annotationo Text that annotates the v
window or in the title bar.

T AUnitso Units to be displayed with the

T ADigits before doto and fAdigits after

example is displayed inte i Sampl eo fi el d.
T AText coloro / ABackground coloro / AE
the text and background. If value is out of range the background is painted

with AError col oro. Typically this er
visibility.

f AFor mat o controls how the value is forn
ADeci mal 6, ADegrees and minuteso and A

The latter two are useful for Latitude and Longitude display.

4. Advancedutton is used for special settings. At timeet of writing it brings the

following dialog:
Advanced display para x|

¥ Only display data in the range below

Crata minirmumm: IEI
D ata maximum: |2|:|

Canicel |

This option limits the range of the displayed values. The display range is limited if the

box AOnly display data in the range bel owo
range, the last available valis displayed. Note that the display can go blank after this

dialog is called and until the next acceptable value is received (at least one good value

should be received to activate the display).. A typical use of this feature is for spike
elimination. Fo instance, if the fish typically flies at 10 m elevation above the sea

floor and due to bottom conditions the altimeter frequently gives spikes to maximum

range (100 meters) it makes sense to limit display by values between 0 to 20 meters. In

this mannespikes are eliminated and if fish is 20 m or more above the floor, itis in a

safe condi t Chedkdatainlthe tarege tsheatt ilng above i s sti
original, nondespiked value. This flags conditions which arise when the device is not

working properly. The latest good value is still displayed, but the background color
changes. 't i s recomme kdoeablord ov dlel @ cd e aienith e
above, such as light yellow or gray. This keeps values clearly visible and the display

less annoying in the case of multiple spikes, yet the allows observation of device
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errors. In any case we always recommend testing the altimeter if spiking continues to
determine if it is functioning correctly.

After you press t lwakegingsKowingthe requested inforreatiom.iltn d o
is updated at the selected time interval. Digits are resized when the window is resized in
much the same way as the digital slots are resized.

9 Window cloning

MagLog allows creation of duplicates of its mavindows, such as GPS and data

windows, which then could be individually positioned and resized outside of main

MagLog window. This feature is designed to provide additional views for PCs with

multiple displays. This way for instance navigation screeiddogl cloned to the display
provided to the boatds captain, while magnet
over program itself.

Because wmdow cloning is usindpitmap operations it is computationally intensive and

not recommended for low end PCBhe parent window whould not be overlapped or

obscured under other windows for clone window to work propBidye also that clone

windows showparts of the user interface suchdesogsmenus etcwhich are displayed

on top of the parent windowf.clone window is resided, its content is adjusted to the new

size. It is user responsibility to maintain acceptable aspect ratio for clone windows, which

is especially important for GPS views.

Clone window can be created f rigum/ch@@onfi gur e
GPS windowo menus. The content of the clone
compl etely out of its parent, and text APl ea
displayed. The same message is shown if clone window moved bacls ipéwent, which

might happen when survey is restarted with different screen configuration.

The mintwindows which are parts of parent window are displayed in the clone window as

well.
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10 Using Flags

There is a common need to identify anmady on the chart plot with a position. MagLog
solves this problem by meansld$er Flags Each flag is simply an identifier with its

Flag type and associated Latitude and Longitude. Flags are saved in an ASCII file and can

be edited with anASCII editor or directly accessed via MagLBide menu undel)ser
Flags If you call this item the following window appears:

Uszer Flags
Flag i Type i Longitude | Latitude |
G_magHi GFS 22 24'27 4653 375134 6756"

F_magi2 FISH 22°24'27 459" 3A7"R1'33.2455"

anchor AP 2202427 5287 AFE1E 12T

MAP_#4 AP A22°24'30.5991" A761'40. 7493

MAP_H#5 MAP 122°24'33.9651" A7 R1'45. 1522

1| | I

Save... i Load... | Remove I Remove all Edi... Colar; l -

el = 1T =cirnal degrees, minutes & seconds [+ Plat flag 1D
File name:
;F:'\data'\S anFBaphrawh11_08_00_test] Survey FLAGS i
¥ Append to the list [on load) or to the filefon sawe) [ Auto zave on new map/field flag

Ok | Cancel |

Flagnames created by MagLog are abbreviated in the following manner:

1 Depending on type of position requestedhs user when he or she created this
flag, the first | etter would be AGO

1 If the flag was created on the GPS display at the mouse location, the first three
letters will be MAP.

1 If flag was created from displasjot, the device alias name is included.

1 Flagsare numbered.

1 Each flag is tagged with MagLog (PC) time.

Flagtype can have these values:
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1 FISHT user created flag from display slot and requested Fish position. This is
possible oly if Interpolator is running. In this case position is position of the
magnetometer.

1 GPS- user created flag from display slot and requested GPS (boat) position
(always available).

1 MAP T user created flag at mouse location on GPS display, not on tloe chéof.

User flags are plotted on the GPS display as crosses of constant size with associated
labels. Label names can be turned off for clarity when many anomalies have been
identified in a small area. If Plot flag ID is unchecked, no flag names dtecptm GPS
screen.

User can change flagds name and position by
button. The following dialog appears:

Edit Hag =]

Flag: Iann::hn:nr

Longitude: |-1 272427 92T

Latitude: |3?°51 412

k. | Cancel

Name and position can be changed as desired.

All flags have the following attributes (scroll the fligt to the right to view all of them):

1 Flag name.

1 Flag type.

1 Longitude. Can be displayed or exported as decimal degrees, degrees and minutes
or degrees, minutes and seconds.

1 Latitude. Can be displayed or exported as decimal degrees, degrees and minutes o
degrees, minutes and seconds.

71 Date and time. This is playback time, not the survey time for flags set in playback
mode.

T Line. Reflects | ogging status. Words #fANo
was not logged. Otherwise it gives the line number

1 CHI1-CHA4. First four device channels for the display where a flag was set.
Typically the devices would represent magnetic field, sensor signal strength, depth
and altitude if a flag was set using magnetometer display window. If flag was set
using GPS wndow all four channels are set to zero.



If Autosave on new map/field flagchecked then the program automatically saves the

flag list in the file each time a new flag is added.

This dialog box also allows merging flags from the different surveysppend to the list

is marked then the program does not clean flags when a new flag file is loaded. Instead it
increases the existing list. With this option the user can read a few files sequentially,
remove unnecessary flags and save the remaining flageenmt file as complete list.

All flags are drawn with the same selectable color.
All flags can be exported into an ASCII text file, with positions formatted in the same way

as they are formatted in the abowsdfledi al og, b
can be displayed in the WindowsE fANotepado p

10.1 Adding flags from display slots.

Figure below illustrates how flags can be added from display slots:

F_mag#l

N

Set GPS Flag
Set FISH Flag

Lizt flags. .. =
Dizplay [Al zlots] -
F_n Sl MAG

& nnm In _

1 Move mouse to the location where flag shdoddset.

1 Click and holdright mouse button to display context menu. Select appropriate flag
type (GPS or FISH) Note that FISH is not available if the Interpolator is not
running.

1 Release mouse button to set a flag.

1 Flagis shown on all devicslots and on the GPS display.

1 If you want to remove previous flag(s) goitd st f | ags é

10.2 Adding flags from GPS Display

Here is how flags can be set on the GPS display:
1 Move the mouse cursor to the location where a flag should be set. You can see the
latitude and longitude of the mouse position on the bottom status bar.
1 Right Click mouse and hold it. A context menu appears.
1 SelectSet GPS Flagnd release mouse button.
1 Flagappears on the GPS display.
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1 You can call the general flagadbg box by selecting i st dptioa g s é

Figure below illustrates this procedure

Set MAP Flag
Lizt flags. ..
Dizplay...
MAP #2
. T
+
f-: man#l
.}5 _magq

10.3 Adding Flags using hot keys

There are two hot keybat allow you to add flags instantly aettime when the key is
pressed. Both keys are enabled only if a GPS or magnetometer display is created.
1 Key AF110 adds flag at current GPS | ocati
program takes the latest available GPS reading and creates a flag bdaseohan i
and position. The user is prompted for a flag name. If no flag name is assigned
then default flag name is used.
T Key AF1206 adds a flag at the current magn
only if the Interpolator device is up and running. Téaes$t GPS time is used as the
flag time and the corresponding fish position is taken as the flag position. The user
is prompted for the flag name. If no flag name is assigned the default flag name is
used.

Note: In this case, ChanneMlvalues are takeinom first device display (except the

GPS display). In the case where multiple devices are used (not only magnetometer and
GPS) these values may not represent magnetic field, signal, depth and altitude.

14¢



10.4 Using comments to flag posi tions

I n addition to the AUser f|
Acomment so. This feature ca
When initialized you will see the following dialog box:

ag
n

D O
O —
v @
- o
—_ -+
D C
o =
<

S
b

‘Write comment |

wirite your comment ko the current position here:

Hirt: To start new line, press CTRL-E nter

wihite ta file;  C:AProgram Fileg\Geometncssmed. Survey COMMEMNT

Browze. ., |
Cancel |

By clickin g B n o W s, goé@ éan modify the file name that will hold your comment
information.

Typed comments are logged exactly as entered, with a date and time stamp. Pressing
fEnte®  wi | | exit the screen and savepresshe comme:
ACTRL-Entero .

MagLog does not display these comments. The comment file is intended for later
reference only.

11Using WindowsE printers and print dr

11.1 General considerations

Starting with version 2.8ylagLog software has a new feature that prints graphical plots of
data using standard Windows system printer(s), including network printers, PDF
converters and other types of prinliée devices in reatime or during posprocessing.
Windows printers inlcide lasers, ink jets and Epson style dot matrix or Printrex thermal
printers that have Windows drivers.

Wi ndows printing is available under the AFil
or playback mode. If this menu item is grayed, it means tht the printing library,
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DevPrint.DLL, is not in the same folder as thaglog.exdfile. Default location for
DevPrint.DLL file is inC:\Program FilesGeometrics

Note: Windows printing option is completely independent from the earlier developed
continwus Printrex / Epson dot matrix print feature usually accessed through Configure,
Output Devices, Printer. The Windows system print feature prints discrete pages, not
continuous printing as offered under MagLog direct printing feature to continuousrinte
such as Printrex and dot matrix devices. Also note that when the survey is running, there
are two Start Printing buttons listed under File dialog box: Start Direct Printing (Printrex/
Dot Matrix) and Windows Print (Windows system printers). Make gateselect the

proper start button.

The user should be aware of certain requirements before using the Windows print feature.

1 The Windows Printedriver prints in discretpageseven if dot matrix printer with
Windows driver is usié This means that the user needs to determine the proper
page duration before configuring the printout. Typical values range between 1
minute per page to 15 minutes and longer. Very short pages may eventually jam
the printer system queue depending onctimaputer system and printer
performance. The recommended value is 5 minutes per page.

1 There should be enough data in the program buffer(s) to fill in complete page.
Therefore buffer sizes need to be extended to accommodate enough data. If the
buffer sizeis not long enough only a part of the page will be covered with data. To
change the buffer size(s) start MagLog @atnot start your surveand go to
AConfigure |/ Device bufferso. Make sure b
sufficient size to cover thehole Printer page. For example, if you plan to print
10 minutes per page (600 seconds) and operate 880 magnetometer at 10Hz, you
need to set minimum buffer length as 600x10 = 6000 samples. Because of the
windows spooling time this buffer size needs torlmeeased by 20% therefore
total recommended size would be 7200 samples. Note that very big buffers
increase memory consumption and may slow overall system performance.

1 During actual survey, pages can be printed continuously (one discrete page after
anotter). For instance if the page duration is set to 10 minutes, a new page is
printed every 10 minutes. Your computer system should be powerful enough to
handle data acquisition and printing tasks at the same time. Most modern PCs can
do this with ease. Hower if an older PC and/or operating system are used (less
than 400MHz, older than Win98), this feature may fail. In this case the user can
print survey pages in playback mode to avoid overhead during the critical survey
time.

1 If the user wants to reonfigure the printer page layout, continuous printing will
be interrupted.

1 Print layoutconsists of a page model (page size, areas to print, data to print, how
to print etc.) and printer settings (printer name, properties etc.). Printer layouts are
kept inseparate files and not in the general survey file. This makes it easy to have
multiple layouts for one survey and exchange layouts between different surveys.
Layouts are interchangeable between the surveys only if the same device alias
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names are used il aurveys (for example, if customer has a 880 magnetometer
and it has the alias name A8800 in al/l
survey and fAmago in another survey).

Below is a description of the printer page and an example how a printer ¢ayobé
configured. Note that MagLog has a set ofgedined layouts that can be employed when
the survey is configured using the MagLog setup Wizard.

11.2 MaglLog page example

Below is typical MagLog printout. This particular page wasde for a simple magnetic
survey that included a cesium magnetometer and GPS devices. The magnetometer is
equipped with a depth sensor calibrated in meters.

The page has a legend area on the top and annotations on the bottom. Total duration of the
pagein this example is 5 minutes. Time labels are printed on the right side of the page at a
user selectable interval (30 seconds in this example). Print Start and Stop times, logging
state, line number and survey file name are plotted on top of the pageadéaumber
automatically increases each time a page is printed.

The working space is divided into threlets.A slot is vertical slice of the page where
separate data can be plotted. In this particular example the user allocated one big slot to
plot magnetic field in two different scales (red and blue lines) and GPS positions in
degrees and decimal minutes. The magnetic field is plotted with a fullscale of 50 nT and
500 nT (red and blue) which allows the operator to see large and small magnetic
anomales. The GPS positions are plotted every 2 cm or 29 seconds. The second slot is
used to plot depth readings in meters. The depth axis goes from right to left. The third and
smallest slot is used to plot the magnetometer signal strength. It has a fixedrnsttie

signal axis goes from left to right. The fullscale range is chosen based on the acceptable
values for signal strength, 500 to 2500.

Data can be plotted in two different ways.

which can wrap to the bottoof the chart when value goes out of range. The magnetic

field, depth and signal are usually plotted using this type of presentation. However for the
depth plot, a fixed range (no wrap) is preferred. Data also can be plotted numerically

( A mar k ssoexampld the ugertcihose to plot the GPS position each 2 cm on slot #1
graph. These two types of plots are interchangeable, which means that the magnetic field

or depth can be plotted as a number each 1 cm as well as represented as an analog trace. In
fadt, any MaglLog data can be presented as traces or marks.
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Current page
numbarl

MaglLog version and
compllation date

Start and stop times of the page
was logging ON or OFF when page

was printad, ling numbsar,

|

Maglog 280 NT PRINTREX 02,/27,/2003

page 3
st magl

Lagand area

Lat
sop: Bhn
mmm gjrnal

Lon
sop: Efm
sim depth + glﬁl

wmr AL -

L0:40:27

Flag name aned
position ana

Us=ar flag
plotad

Blart pages [DXEMOT.ED0 00,089

0

Logging: OFF
Line:

Blap papst 1EiRET.B0 OF /0803

Survay file nama

fieddd walue
is platbed

eaue joid BjER

slol #2
plot depth in fized scale  plot signal in fieed

alat #1
used to plot magnetic field in wrapped scale

0-15 m, max. valus on  Scale 500 - 2500,

max. vlaue on tha right

the left

Maglog print page example
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Top area legends:

s TN AQZ

Flag
* all

maag aT Wbk
“i30.00]

maglD.nT W
[m0a.80]

m LiE.00
18.80:0.00]

signal, R:500.00

Flag example

— Sl —

MaglLog printer legends and annotations

Typical legend  for  trace plot. Horizontal bar 1 cm length and
number above indicate scale (how many nTin 1 om). Printed frace
name is assigned by the user,

Typical legend for mark plot {used for GP3S, event marks, depth marks
etc). lcon on the left is plotted at the time when value is taken. "Lon"is
name of the mark, assigned by the user. "sep:29s" stands from
"separation 29 seconds” It means these marks are printed each 29
seconds (2 cm on the paper in this example).

Typical legend for flags. Flags are just special case of "mark” labels, lcon
an the left plotted at time when flag is set, "all” means all flags are
plotted.

Bottom slot annotations

Bottom  annotation  for  wrapped trace. "mag,nT™ are trace name and
units (both are assigned by the user). "W" stands from "wrapped”.
"5.00" is grid interval if grid is requested. "[50.00]" is total span on the
glot for this trace,

Bottorm  annotation  for  wrapped trace. "magi0,nT" are trace name
and units assigned by the user. User selected "magi10" to indicate
that scale of trace is 10 times of "mag” trace scale, "W™ stands from
"wrapped”, There is no grid requested therefore no grid interval, "[500]"
is total span of the slot for this trace.

Bottom annotation for trace with fixed scale, in this example used for
depth. "L" stands from "left". It means that maximum  value (15
meters in this example) is onthe left side of the slot. It also can be
seen in range indication: "[15.00:0.00]" Trace values out of this range
are not plotted.

Bottom annotation for trace with fixed scale, in this example used for
signal, "R" stands from "right™. It means that maximum value (2500 in
this example) is on the right side of the slot. "[500.00:2500.00]" s
slot range. Trace values out of this range are not plotted (in this example
absence of the data would mean that magnetometer is out of operating
range)

Flag example, Horizontal line goes across the slof. Text above the
line is flag name, text below is position of the flag (in this case formatted
in degrees and decimal minutes).

Page legends and annotations
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11.3 Configuring MagLog page layout

This section covers stdpy-step layout configuration assuming a survengsi
magnetometer and a GPS.

Wi ndows printing is available under the AFi |l
or playback mode. After AFile [/ Wi ndows prin
menu, a Windows preview pane appears on the screerpritipreview shows the graph

as it will be printed on the paper. The window is resizable and allows you to define the

print layout interactively (dragging slot borders, etc.) Control of the window is

accomplished using control buttons and the contextum&he context menu is available

by right clicking the mouse when the cursor is inside the white page. By default each time

you choose AFile / Windows printéo the progr
current time and page duration.

11.3.1 Setting up printer and page

Start your survey and go to AFile / Wi ndows
not enabled during the setup Wizard, a dialog with an empty page will appear on the
screen. The following buttons are available at the bottom ofabe: p

1. Print setup. This invokes the standard Windows prirgetection and setup dialog. As
soon as printer is selected its settings are stored in the layout file. Printer settings can
be changed at any time.

2. Start printing. This buton starts actual printing. It is described in details later in this
section. If no printer was selected using f
exist, then this button is disabled.

3. i<<0o and A SThede bbttorts mave tke.time intereak page forward or
backward. For instance if current page interval is 15:00D% : 05: 00 pressing
displays page between 15:05i005:10:00.

4. Save layout.The user is prompted for a file name where the layout can be saved. It is
recommended to savied layout from time to time during configuration. By default
the program creates a new |l ayout file name
name. For instance if wuser i s running SuUrVve
created as fetd.eal. Survey.pag

5. Load layout. The user is prompted for a filename to load another layout. Note that

layout loaded from the file replaces the currently configured layout.

Cancel. Cancel the setup without keeping any changes.

Ok. Stores changes and saves layouheftle. If no filename was selected in which

to store the layout, then a default file name is used.

N o
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Next press fAPrint setupodo and select the appr
orientation. Press the nfopriate paper. Nateehewdtheb ut t on t
Print Preview page on the screen changes when another paper or orientation is selected.
The next step is to set the page duration and attributes, such as time grid interval, margins,
line styles, etc. Right clickonthewhitage and sel ect AConfigure peé
The following dialog appears:
x|
L ET
End print tirme: I 325:02 PM j [ ate: I 21/2007 'I Layout ”E"""E---l
Total page duration, min: |2 E Time grd interval, zec: I'll:l 3:
Lines: |4l lines: START:  STOP: 09:00:48 01/03/07 =]
Set page number: |6 = At the start | At the end |
— Colors and styles:
Ciutlire c-:ul-:ur.|v| Text color .|v| Grid calor .|v| Grid line style:
¥ Diaw Geometics Logo Lirie width, rr: ID I j
[ Use uniform pen widths,  Uniform line width, mm: IIJ_E
— Marginz:
Left marain, cn; |2_5 Right margin, cr: |2
T op margin, cm: I‘I B ottom margir, l:m:IEI_E
kin. slok width [cm): ID.1
ak I Cancel |
The most crucial settings listed @€l ot a | pagiemidutesamd Tiomé gr i d
i nt e insexdnds. The other settings can be left with default values. A complete
description of dlcontrols in this dialog box follows:
Stop print time and date. This is time of the bottom of the page and may be listed as
fEnd PageTim&® i n your dialog box. Because some #fp
earlier time or day in their setup, the praxgrwill attempt to synchronize the current time
with your print | ayout when you cal/l AnFil e |/
Layout name. Optional string with layout name. This name is used when layout file is
installed as one of the default Wizard laygut
Total page duration. Page duration, in minutes.
Time grid interval. Time grid interval, in seconds.
ALIi neso, MAAt t he st aThesecontilédare used mostymdo contr o

playback mode when user wants to position page at the beginnindneresid of the line.
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Sel ect appropriate |

Il ne and then ess NANAt t
beginning or end of the

pr
page to the selected

changes.

Color and styles.This group of controlallows changing page frame line colors and

styles. 1t also disables or enables drawing
Margins. Set s page margins in centimeters. After

program adjusts page look on the soree

Min. slot width (cm). Controls minimum portion on the page which can be used as a slot
to draw the data. Minimum allowed value is 0.1 cm. The slot width can only be allocated
in multiples of the minimum width. For instance if minimum width is 1 cm dognslot

can have width of 1, 2, 3, etc cm but not 1.2 cm.

Line width is used to draw all page lines, including text, in device units. Value 0
corresponds to minimal line width for the printer. On higholution printers (600 dpi or
more) such a line isery thin. In this case increase the line width to 1 or 2 (or decrease
printer resolution in the printer setup).

Use uniform pen widths For some highiesolution laser printers the default line width
could be too thin for visible output. Using this optidlows increasing line widths for all
elements of the page layout at once.

Uniform line width, mm. Specify here a desirable line width. The recommended value is
0.1 or 0.2 mm. Note that this overwrites individual line widths for the traces (see below).

11.3.2 Setting up slots to draw the data automatically.

In the next sectiors€e belowwe describe how to configure the print layout manually.
Manual configuration gives the user futirdrol over the page layout. However is can be
challenging for the inexperienced user. To assist in this task, an automatic configuration
feature is provided.

Automatic configuration is available from the print preview window via menu Page / Auto
configure. When this item is selected, the program erases the current page layout (if any)
and creates a new layout based on what is currently displayed on the MagLog display.

The automatically configured print layodibes notecreate exactly what the useesen
the MagLog screen. The program uses the following set of rules to convert the screen
layout to the paper layout:

1 Only waterfall slots are represented on the printed page. Their relative widths are
computed to be proportional to widths on the scrBagital displays including
mini-window displays are not represented on the page layout.

Each display waterfall slot is translated into one printer slot.

If a display slot has a fixed scale, the corresponding paper slot also has a fixed
scale.

= =4



1 GPS positia and Flags are printed using marks. If real time interpolation is used,

the position of the Ashifted pointo is

GPS latitude and longitude on the second, and interpolated position on the third. If
there ae less then three slots some information can be omitted. If slots are too
narrow information may not be readable.

1 The page duration is selected as double that of the maximum slot duration on the
screen.

In general the automatically generated page layatgood starting point for refining the
layout. After the layout is initially generated the user may change slot widths, page
duration and other parameters (see the section below on how to configure the layout
manually). Then the layout can be saved ag&liun the subsequent surveys.

The software has an additional feature cal
from the APaged menu as a Acheckabl ed menu

reconfigure the page layout using the screen each time pagenis to be printedll

manual changes in the page | ayout are | ost

checked.For example if the user has changed the screen layout (removed some slots;
changed scale on others, etc.) between the time when pages#itinted and page #2 is
about to be printed, page #2 will not yet have the changes, they will appear on page #3..

11.3.3 Setting up slots to draw the data manually.

After page duration is set and required time grid is established, the user may allocate
Aisttsod0 or slices of the page space to draw
but any number of data lines can be drawn in any slot. The number of slots and their
widths depends on the number of devices the user wants to plot and is uset. defima

typical simple magnetic survey with one magnetometer and one GPS device, a user might
want to print the following information:

Draw magnetic field as a linear graphs in different scales.
Draw depth as graph.

Draw magnetometer signal strength @€ purposes.

Plot GPS positions as degrees and minutes.

Plot user determined flags during the survey.

arwnE

All this information could be drawn using only one slot; however logically it is better to
separate the data into different slots for clearer prinidwé.following slots are suggested:

1 Slot#1: Plot magnetic field and overlay it with GPS position plotted as decimal
degrees and minutes. Plot positions each 2 cm on paper. Use standard wrapped
display for the field. This slot should take most of the paper about 70% of the
page width.

1 Slot#2: Plot sensor depth in rangé 05 meters. Overlay with flags when they
appear. This information is not as important as the magnetic field but still
important enough so allocate 20% of the paper width for display.
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1 Slot#3: Plot signal strength. This information is not as important but still needed
for Quality Control. Acceptable range is about 5500 for the marine cesium
magnetometer so we will allocate the remaining 10% for this slot.

As soon as you decide hanany slots are required, simply move the mouse to the

appropriate position and click the right button to access the context menu for space

allocation.

Move the mouse approximately 70% from | eft p
sl ot 0. iAe willde added vehich id the border on the new slot. Dragging it with

the mouse will move this line. Note that you cannot add a slot within a slot. Move the

mouse to the right into free space and repeat operation to add another slot, and then repeat

it again to add last slot. Drag the slot borders with the mouse into their appropriate

positions. Note that the slot borders can move in steps. By default this step is 1 cm on the

page. This value can be changed in the page setup dialog (min. slot width (cm).)

When the right mouse button is pressed a small yellow tool tip window appears to show

the mouse position in centimeters from the beginning of the page and beginning of the

sl ot . I f the button is pressed dodsplayed. t he s
This information will be useful for putting textual data into appropriate places on the grid.

11.3.4 Populating slots with data

To add data to the slot, move your mouse cursor somewhere is the slot area and right click
to accessthe contextmeie | ect fATraceséo Alternatively yo
the slot. The following dialog box appears:

Data to draw |

Graphic items:

tdd. | Remove | Edi. |

Femove Al | Move to sll:nt:l I 'I
Duplictate |

Cancel |
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This dialog shows all graphic entities assigned to the slot. Presently there are none. The

most i mportant butt ons ovwsadingirfodmition tathedsloti Edi t o
There are two types of plots currently avail
(appropriate for magnetic field readings) and numerical value plots appropriate for GPS
positions and flags (called AMar kso) .

Dialog buttons perform the following functions:

AddA&dl ows adding new graphic entity to the
R e mo@ompletely removes graphic entity previously selected in the list above.

E d Altows user to adjust properties of the grapéntity selected in the list.

Re mo v e Réntovesg all graphics from the slot, makes it empty.

Mo v e tAtlowsuser to tmove the graphic entity from one slot to another when

multiple slots are used. For instance if the user wants to move flagsadisigilotted in

slot #2 (on top of the depth) to slot #1 to be plotted on top of the magnetic field, he or she

can do it by selecting the entity, then the
i Du p | iDopidatesacurrently selected graphicatigy. A typical example would be

plotting the same data in two different scales. First configure one plot, and then duplicate

it. Then adjust scale and color for the copy trace.

1 e 1 e ) Jun  Jan 11

Press AAddo button to add a newtgramplki cdlot &n
will appear. To add the magnetic field sele
being added to the slot. The next section describes in detail how to add a magnetic field

waterfall graph.

11.34.1 Adding magnetic field plot to the slot

Continue as in previous section, press AAddO
dialog appears:
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Configure Trace |

— Basic
Trace name: Imag Drata uinits: InT
Trace type: ISingIe channel j

Dievice alias IM,&G vI Device channel: Imag vI
Fu:urmula:l el |

|nterpaolate farmula to step: |1 sec.  [¥| [ze auto step

— Scales

Scaling type: IWrappEd j Ciata scale: I'IEIEI
Lavwer limit: II:I Upper lirnit: I'IEIIJ W Label vwraps

¥ Diaw coordinate grid Grid intereal: |1 I}

¥ | Dravy gridllatbels

[nd label v affzet, mm: I'I I} 3: Label height, mm: |2 3:
[nid label digits after dat; IEI 3:

—Appearance

Trace calor [ |*| Lirie style: I vl H""[“f.:.l'jl.tl.rf I':' 3:
Grid colar .|*| Line style: |- %Emg?ln 3:

Minimal graph ztep. mm: IIJ.E

Ok I Cancel |

A complete description of the dialog controls:

Trace name.This is the trace name as it appears in the page legend. The name should be

unique. Appo pri at e names are fimago Adeptho et c.

Data units. Optional display of data units to be plotted in the legend and on the graph.

Trace type. There are two choicef: Si ngl e ocrGeimpesdt e trace (for
The first is used if a simple device readimd] be plotted. The second provides the ability

to combine different channels into one waterfall plot. A typical example is plotting total

water depth for a magnetometer equipped with both altimeter and depth sensor. In this

case it is desirable to plats of these two values to track sea floor topography. A
Acomposite formulao can be used to |inearly
their sample rate. If the devices are sampling at different rates, the data is interpolated to

the same time ietval before plotting the trace.

Device AliasLi sts all alias devices available in t|

(for MagLog Interpolator, I f used) and fAFIl ag
device to plot data.
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Device channelSelect he device channel to plot. Popular devices like magnetometers or
GPS report their channel by names, while some of the devices report them by number.
FormulaandAdd. Ty pe i n a formula here i f Acomposi't
ADevice alclhsonelieamndeiAddo button can be u
interactively. An example below considers the total water depth expressed in feet. The
following steps can be used to accomplish this:
1. Sel ect device AMAGO and chaaemewformiadept ho Pr
reads as : 1.*[MAG][depth].
2. Keep device selection as AMAGO. Select cha
now reads as: 1.*[MAG][depth]+1.*[MAG][alt]
3. Because MaglLog operates internally in meters we must modify the formula by hand
to expresgotal depth in feet (3.28 is coefficient to convert meters into feet):
3.28*[MAG][depth]+3.28*[MAG][alt]

Interpolate formulatostep.] f Acomposite formulao is used t
asynchronous devices will need to be interpolated to the samgle interval. This field

all ows the user to specify the interpolation
stepo and the program will select the interp
Scaling type.Controls how data is plotted inthe slbtf fAwr appedo i s sel ect e
graph wraps when slot border is reached. This is typical for magnetic field plots. It allows
seeing all the data but makes it more diffic

scale for the whole slot. For instanit would be logical for depth data to plot it between O

and 15 meters (assuming 15 meters is maximum fish depth). If the data is out of slot range

no graph will be plotted. There are two opt
posi ti v endisebre appropriate for the depth graphs to see that at bigger depths

the curve goes down (when page is rotated counterclockwise).

Data scalelt is available for wrapped traces only. This is total span of the slot in data

units.

Label wraps. It is awailable for wrapped traces only. If this is checked then the data value

is plotted when the trace wraps.

Lower limit andUpper limit. These are only enabled for fixed scale traces. For instance

for the depth it makes speaselitmi seas| dDweo. | i
Draw coordinate grid. Enables coordinate grid drawing for the trace. Note that if

multiple traces are plotted in one slot then each trace can have its own coordinate grid

plotted which will make the data display hard to read. Therefkgemust select trace

scales and coordinate grid intervals carefully.

Grid interval. Coordinate grid interval. Example: the magnetic field is plotted with a of

scale A1000 and a grid interval of @Al100. Co
intervak.

Draw grid labels. This is available for traces with fixed scale only. In this case a

coordinate grid can be annotated. It is desirable to have coordinate lines marked for

example as 2m, 4m, 6m etc. Grid labels are enabled if this box is checked.

Grid label Y offset, mm.For grid labels this value controls where the labels appear on

the page. It is counted in millimeters from the top of the slot.

Label height, mm.Allows user to specify height of the grid label.

Grid label digits after dot. Selects gridabel format.
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Appearance.This group of controls allows selecting colors for the trace and its
coordinate grid as well as line styles and width. Width is specified in millimeters; however
the screen preview will be only updated for integer values like €c.

Minimum graph step, mm. To reduce printer overhead, the program will not try to plot

points

separated by a distance (on paper) less than this value. For instance if the page

duration is 10 minutes and the magnetometer is sampling at 10 Hz, ¢harpreould
need to plot a line of 10*60*10 = 6000 points to fill the paglis number can be greatly
reduced if indistinguishable points are not plotted.

- ®d® » O

I
e
o

HOS o

1.

Let
Sel

finalize the setup assign a trace name (AN
ngheetb type and appropriate scale and gr
ded. Press fiOoko. A new entity wil!/ appea
se the dialog with the fA0Oko button. Not e
To see actual data you may need to move
6s plot the magnetometer data scaled by 1
ect the newly created trace in the nADat a
progpamc r eat es the new trace with exactly the s:

in this example). Select fimaglo and press AE
trace: set name as fAmagl00, scale as "A10000
previus sl ot still can be used but with step il
color to distinguish between traces. Press i
now. Press AOko one more ti me anatnotatiorsc k page
in different colors at the bottom of slot #1.
At this point you might save your work in a
button. A default file name is created as th
11.34.2 Adding depth and s ignal graphs
Configuring the depth plot is very similar to configuring magnetic field plot. Slot#2 is
used in this example for a depth plot. Move the mouse cursor into slot#2 area and right
click to access context menu (alternatively you can just dolibkean the slot), then
select ATraceséo and follow the same was as
traceo dialog. The following settings are sp
T Assign name fideptho and wunitsetise@0 or naf 0.
below.
T Select the trace type as fASingle channel 0
AComposite formulao if you are plotting i
1 Select the device alias as AMAGO and chan
1 For display in feet, create a formula by pressinge A Addo button. The

should read as 1.*[MAG][depth]. Modify this by hand to 3.28*[MAG][depth]
(3.28 is the scale factor to convert meters into feet).
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T Sel ect scaling type as fAFi xed, positive |
15 (or whateer is appropriate).

T To establish the depth grid check #ADraw ¢c¢
interval. Check fADraw | abelso. Set AY off
approximately in the middle of the page), label height as 2 mm and digits after dot
as 0 (if you are plotting the grid as whole meters or feet).

1 Specify line types and colors as you like.

Now press OK, note that new graphic entity appeared in the list, and press OK one more
type. Your depth graph is now configured.

Signal strength corduration is very similar. Use slot#3 to plot signal. Follow the same

steps as above. The trace name would be Asig
this case you donodt need to express values i
cannel 6 as trace type. Scale would be dAfixed

Appropriate grid interval is 500.

Save your layout after you finished.

11.3.4.3 Adding GPS positions to the plot

=
3

To display boat and / o saphisussedhThig alews plattiogh, a
data values equidistantly. Values can be formatted into decimals, degrees and minutes or
degrees, minutes and seconds.

Note that any type of data can be plotted in this way. For instance if the user wants to plot
depthem t he paper each 2 centimeters it can be
magnetometer depth readings. The same can be done with the magnetic field.

It is also possible to print each data sample that arrives to the data logger. If the user has a
device thaproduces an output each 10 seconds (a typical example is an event mark) than
all of the events can be plotted.

Note that because data is plotted on a champehannel basis the user needs to set up

two Aimarkso to plot boté&. |l ohgitsdehandséndst
input matching plot parameters so that the GPS position appears on the paper in a

consistent manner (it is possible for instance to plot longitude each 2 centimeters and

latitude each 1 centimetémprobably not whatiser wanted).

Below is an example how boat GPS position can be plotted.

Move mouse into slot#1 area and right <click.
Al ternatively you can just double click on t
ATracteype. The foll owing dialog appear s:
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Configure markers |

— Basic

karkers name:; |L.:.n

Drata units: I

tarkers type: ISingIe channel j

Device alias: IGP‘S vI D evice channel: ILu:un vI
Fu:urmula:l Hrddl, |

|nterpaolate farmula to step: |1 gec.  [¥ [ze auto step

— Bppearance

hd arker c-:ul-:ur.|'| Harizantal pazitian [mm]; I2 E:I
Type: I O vl Size[mm]: |1 3: Ciigits after dat: I? 3:
Test Hight [mm]; |2 Eﬁ Text Width [mm]:|18 3:

Minimurmn wertical separation between labels: |2EI 3: [mm]

[™ Frint all data [event marks mode] [~ Print time

Marker farmat: [{RFai= S IE

k. I Cancel

For this particular example set all fields exactly as in this snapshot. Note that the first part
Atraceo

of t

Markers name. Thisname appears in the page legend. The name should be unique (not
el sewhere) .

used

he

di alog box is the same

Appropriate

as

name

Data units. Data units (optional). Leave this blank for GPS positions.
Markers type. There are twehoicesii Si n g | e ocrGanpasie trace

( f or mTHe &ir¥tis ased if a simple device reading will be plotted. The second allows
combining different channels into one value. A typical example is plotting total water

f

S

or

ar

depth for magnetometer equippeih altimeter and depth sensor. In this case it is

desi

rable to plot sum of

f or mul

t hes

before plotting values.

Device Alias.L i

(for
devi

sts alll alias devices

MagLog I nterpolator, I f

ce

for data plot. I n the

e tw

a0 can be used to linearly
rate. If devices are samp{jrat different rates, data is interpolated to the same time interval

avai

(0]

vV a

e

combi

abl

thesappdopriata n d

case

of

a

Device channelSelect device channel to plot. Popular devices like magnetometers or

GPS report their channel by names, some of the devices report them by number. Select

fi L o nrdongituale.
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Formula, Add, Interpolate formula to step, Use auto step.See discussion about adding
magnetic field plot. The meaning of these co
Marker color. Select marker color. Marker is plotted to the left & tlumerical value

text. The center of the marker corresponds to the time of the reading.

Horizontal position, mm. This is the distance from the left border of the slot to the

marker. You may need to adjust it to avoid overlap with other markers (as aplexam

longitude is plotted at position 1 mm, and latitude is plotted at position 25 mm. If both are

plotted at position 0 mm they will overlap and are not readable).

Type. Select the type of the marker you wish to plot (or no marker at all). Available

seledions include cross, star, circle, diamond, filled or not).

Size(mm).Thi s is the marker size in millimeters.
paper.

Digits after dot. This controls number of decimal places for the value. For latitude and
longitudese ect t he appropriate number (typically
selected as the format the fA70 would be the
Afdegrees and minuteso is selected then the n
if Bdegr minutes and secondso is selected the

seconds. You probably need to reduce the number of decimal places if you are using

seconds.

Text height (mm). This is the height of the printed text in millimeters. Incrahse

number if the text is hard to see.

Text width (mm). This is width of the printed text in millimeters. Increase this number

for bigger text. Note that text is bounded b
adjusted to fit exactly into thigctangle. For instance, if the height is 4 mm and the width

is 10 mm, the text appears compressed in the horizontal direction and is not readable. You

may need to adjust these values for clarity.

Minimum vertical separation between labelsThis value conwls how often data values

are printed. It is grayed out i f APrint al/l
longitude and latitude this value should be the same for both values for labels to align on

the paper.

Print all data (event mark mode).In this case the program will print all data. This makes

sense only if sample rate for the device is low (10 seconds or greater).

Print time. Time of the arrival is printed instead of data values if selected.

Marker format. Select appropriate format. Fall devices except GPS or MagLog

I nterpol ator, the format 1is ADeci mal so.

Next configure the latitude printout. It is logical to print it on the same line as longitude.

Go to AData to drawo dialog and select just
ADuplicatedo button. A new entity named ALonl
press the AEdi to button.

Presently ALonl10 has the same parameters as
turn ALonlo into | atitude plot. Do the foll
T Chanmar Kier nameo from ALonl0 to ALat o
T Change fAdevice channel 06 to fALato
1 Set marker type to no marker (marker already plotted for longitude)

(0]
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T Increase fiHori zont al positionodo to 25 mm.

Now the latitude is plotted on the same line as longitude using the samize¢erbkor
and format.

11.3.4.4 Adding flags to the plot

Adding flags to the plot is very similar to adding GPS positions. MagLog creates an
internal device with alias AFlagso; adding t
appear. A flag is plotted as arizontal line across the slot, with flag name plotted above

the line and flag position below the line. A flag icon is plotted on the line left of the text.

The printed position is the same as was selected when the flag was created. The user can

create flgs at the GPS location (GPS antenna or boat location), magnetic fish location (if

MagLog Interpolator is configured) or on the map directly. The time the flag was created

can be plotted instead of the position if desired.

To add flags to slot#2, move theouse into its area and double click (or go to context

menu ATraceséo). Press button AAddo and sel e
as nAflago (or whatever) and | eave the wunits
channel n a me piidtelsiaeg for.the Barker as el as text dizs.

i mportant t o c h ©tbhekwisé therprogram wdlmiss fldga. Claoose

correct position units. Close the dialog wit
di al og wi th No®theflagswitl apmear ort thee rintout as soon as they are
generated.

Flags generated in playback mode are not printed.

11.3.4.5 Service functions in preview mode

To give the user a sense for the actual dimensions of the survey data, the program displays

the mouse position when the left button is depressed. The program shows the distance

from the | eft page border, distance from | ef
allocated slot) and distance from the top of the plotting area. All distareés a

millimeters.

Some page parameters can be adjusted using right click and context menu. The following
functions are available:
1 Add slot. Adds new slot if initiated in free area. Disabled in already defined slot.
1 Delete slot.Removes current slot ifressed inside the slot. The rest of slots move
left to occupy freed up area. Disabled if clicked outside the slot.
1 Tr ac €alledialog for trace and marker configuration if clicked inside the slot.
The same dialog is called if the user doudileks insice the slot. Disabled if
called in slot free area.



1 SetFlagg Thi s all ows the user to set a flag ir

This menu item is grayed out if you attempt to set a flag outside of the defined slot.
This function is fouse mainly in playback mode. It creates a user flag in
synchronization with survey time of the survey event, not at the current playback
time. These flags will appear correctly on the preview window and printer page.
Flags that are set on MagLog slotsidgrmplayback have the time of the playback

and therefore do not appear on the print preview. The following dialog window is

di spl ayed when NfnSet Flagéo is called:
Xl
Fleaze enter flag name: I
Flag tine: |1 0428403 103307 204
Flag type: IGF‘S YI
Device: IGF'S j
F-pozitian:
Channel: IL.:.n j
Device: IGF‘S j
-pozition:
Charnel: ILat j
Cancel |
Here fAflag nameo is a mandatory field to
tme of the mouse click. The flag is assign

assigning different types and positions t
AFl SHO and AMAPO. AFI SHO type flags are a
Interpolator device is runningpmputing fish position based on layback. Selecting

AGPSO or AFI SHosirteiacpo gaosd iKY fi el ds t o m
magnet ometer fish positions. Selecting fAM
without reassigning X and Y positions. In this cake user can assign any values

for X and Y positions by selecting fADevic
I't is the userod6s responsibility to assign
Channels values 1 to 4 are set to zero for flags skteopreview page

Li st FThisngeauétem calls up the user flag dialog box that lists all

avail able fl ags. Pl ease see AUsing FIl ags.
Configure page.Calls dialog for page configuration. The same dialog is called if

double clicked in a stdree area.

Center page.Moves center of the page to the mouse location adjusting page time

interval accordingly. This function is useful to center an anomaly of interest on the
page. Move the mouse cursor to tgheed.anomal
Anomaly is moved to the center.
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1 Redraw. Redraws the page using the latest available data.

1 ZoomBhi s item has a submenu AZoom t wiceébo
twiceo increases page resolution by facto
barsappea t o | et user scroll zoomed page. The
zoomo returns the page to its normal si ze

1 Next page >> and <<Previous Pag®&loves the page in time by page duration
i nterval (the same as A>>0 and A<<0 butto

11.4 Printing MagLog pages in real time survey

After the print page layout is configured you can save it as a template in a file. Pressing

the AOkO button in the page preview dialog
was previously assigned. To start actual prantoall the preview dialog and press the
AStart printingo button (this button is disa
case press APrint setupd to configure the pr

What to pin: |

&% Cumrent page only

(7]

™ &l available pages
 Last 1 =4 pages
™ Continious prinkout

™ Print on flag

Cancel |

Print choices.
This dialog ba provides print selection options. The options are:
Current page only. Program prints the page currently being viewed on the screen.
Preview dialog is not c¢closed and user can se
buttons.
All available pages.Prints allpages that can have any data. Page duration and internal
program buffers define number of pages. Program does not close preview dialog.
Lastpages Pr ogram prints | ast N pages, where t he
page is printed. Program e®not close preview dialog.
Continuous printout. This choice is available only in real time survey. Starting from the
present time the program starts printing pages continuously according to selected page
duration. (Note: Printer device could be Adobedbat or other PDF maker such that the
printing is actually printing to file for later screen review). The program closes preview
dialog (warning is posted to the user). When continuous printing is running the page
cannotbere onf i gur ed. WiClmd d wargprmiFmd & function resu
that continuous printout is running. If the user proceeds, the continuous printout function
is canceled and the preview dialog is displayed again. If the survey is closed while the
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printout is running, thermpgram prints the last page. This final page may not have a

complete data set.

Print on flag. This option initiates printing each time a flag is set (a flag can be set

manually by the user or automatically by the anomaly detection part of the MagLog

progam). MagLog tries to center the flag on the page and therefore the user should not

expect printing to start immediately after a flag is set. For example if the page duration is

10 minutes and a flag set at present time, the program waits another 5 toradgsire

data for a complete page display. Flags received during these 5 minutes do not trigger

additional pages and will also be printed on the page. The preview dialog is closed and the
usercannotre onf i gure | ayout whiils adtei Viilgp.r i @al loinnd
wi ndows printéo again cancels dAprint on fl ag

The main window status bar field APrintingo
each moment. It can have the following values:

1 "Printing OFF" No real time printout.

T APrint in XX minuteso Continuous printout
printed in xx minutes.

1 "Print on Flag" the introduction of a flag (manual or automatic) can be used as a
trigger to start printing.

11.5 Printing MagLog pages in playback mode

Printing in playback mode is different from printing during real time survey because data

has already been acquired. Therefore there is no need to wait for each page to complete,

and all pages can be printed at dowbas at t he
the ability to navigate to any part of the data easily. This can be accomplished by calling

the AConfigure printer pageo dialog box. 1In
acquired data | ines. The butetheleginningahd t he st a
end of the page to the start or stop of the
printer page dialogo, the preview window is

of the dialog in playback mode:
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Configure printer page

b i

Stop print ime; | 82718 AWM — Date: | 5M15/03 +| Layoutname..
Total page duration, min: |5 - Time grid interval, sec: |3U 3:

Lines: |.-'-‘-.II lines: ST.fl'-.HT 08:22:18 EIE;"'I 5403 STEIF' 15:06:39 EIE.-"1 5;"03 ﬂ

e G eTAR T DS, DEHESSTD 09:32-10 05,*15;03 '
Line 1 START: 094327 05/15/03 STOP: 10-07-22 05/15/03

Line 2 START: 14:45:44 0515/03 STOP: 15:06:39 05/15/03
Colors ano TR,

Outline colar v| Textcolar [ v| Gridcolor |-

Grid line style;

[+ Draw Geometrics Logo Line width: |0

M argins:

Left margin, cm:  |2.5 Right margin, cm: |2

Top margin, em; |1 B attam margin, cm: ||:|_5
bir. glat width [em): (0.5

Ok | Cancel |

Use line seleabn box to navigate printout.

Sel ect | i ne of i n
program adjusts t

When the AStart prtherdotlowingglioicdsappdaon i s pr essed

What to print:

o Current page only

" Al available pages
" Last |1 ={ pages
' Print lines. ..

Cancel |

First three choices are the same as for real time surveys. For instance the user could
position the page to the place of interest and print only one page. He or she can adjust
page duration and scales for each anomaly.

The last choicél P r i n t endblesselectore line printing. When the last choice is
selected, the following dialog box is displayed before actual printing starts:
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Select lines to print: |

Priet all linez

iLine DSTART: 08:2221 06505 STOPF: 093210 051503
Line 1 START: 05:43:27 05415403 STOR: 100722 05/15/03
Line 2 5TART: 14:45:44 0515403 STOF: 15:06:39 051503

k. I Cancel

User should select desired lines to print. Multiple selections can be made.

Theprogranst arts printing i mmediately after the n
spooled into one printjob (inreali me conti nuous or fAon flago p
spooled into separate print job).

12 Configuring Other Devices

12.1 Re-transmitting log information

Starting with v. 3.27 MagLog provides fortansmission of the log file content in real

time. For each input device it is possible to send a raw unaltered device string and PC time
stamp, the precise content of the log fileansmission can take place regardless of

whether MagLog is logging data or not. The following transmission channels are
available:

Serial port (R&32) communication.

TCP Pointto-Point connection, Server mode. Only one client at a time is allowed.
TCP Pointto-Point connection, Client mode.

UDP connection to the desired host. This mode could pass through a network
gateway and broadcasting to a host on another network.

1 UDP broadcast connection to any host on the local network.

=4 =4 -4 -4

The retransmission deve (transmitter) can interleave data from different MagLog input
devices into one data stream. However there is no guarantee that data time stamps would
be honored while sending data 6ut.

“ For instance, even if the data for device #1 arrived before data for device #2, it is possible that data for
device #2 would precede data #1he transmitter data stream.
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To use this feature call up the Output Devices-tRea n s mi énti:er s é m

iMaglog - C:,MaglogData'exl . Survey

Fil= Configure  Wiew | Cukpuk Dewvices  Print Settings  Window
Yideo Titler

Prinker

Interpolator

Interpolator lavback.,, F2
Inkerpolator oukput, ..
Skaktus
Re-transmitkers

The transmitters dialog is shown below:

Configure output transmission ﬂ

Configured tranzmitters

IJDF broadzast: 3353 CORMZ54, baud: 9600 Des

F'ru:uperties...l Femove | Remowve all

] | Cancel |
This dialog initially has a blank | ist of <co
create a new transmitter device. To change the properties of the existing transmitter select
itinthelistand press the APropertieso button. To re
transmitters use ARemoveodo or ARemove AlIl 0 bu

removing it from the survey, uncheck the checkbox located on the left of the transmitter
configuration string.

Selecting the AAddo or APropertieso buttons

17
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Transmitter configuration 5[

— TP 4 UDP connections — Devices:
¥ Enable TCPAJDP transmizsion Vmag
[Cgps

Part number; IEIEIEIEI kode:

Server [TCP client / UDP): |

IIDP broadcs [Jeable

— Sernial Output
¥ Enable serial output

Fort: ||:|:||-.,.-|254 vI Baud R ate: IEIEEIEI vI

0k I Cancel |

The following controls are available:

1 TCP/UDP connections:Check this box to enable data transmission using TCP or
UDP protocols. If this box is not checked,feelds related to TCP or UDP below
are disabled.

1 Port number: TCP or UDP port number. Make sure port is available and not used
by some other application or another transmitter within MagLog. You may need to
try different port numbers. Your receiver apption should use the same port
number.

1 Mode: The following modes are available:

1.

2.

4.

TCP Pointto-Point connection, Server mode. Only one client at a time is
allowed.

TCP Pointto-Point connection, Client mode. You should type the server
IP or a symbolimame in the space provided.

UDP connection to the desired host. This mode allows passing through a
network gateway and broadcasting to the host of another network. The
name of the host or its IP address is required.

UDP broadcast connection to any hostloalocal network.

1 Server.Type the IP address in the form or a host name for those connection types
which require it (see above)

Second a group of the controls related to the2B&S transmission:

1 Serial Output: Check this box to make serial output dadale. If the box is not
checked there would be no serial output from the program.

9 Port: Serial port number to be used for dataressmission. Make sure the port is
available. The port cannot be shared with a different transmitter within MagLog.
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Note sgcial real time ports (handled by COMM/DRYV by WCSCNET.com) cannot
be used.

i Baud rate: Transmission baud rate to be used by the transmitter. Your receiver
must use the same rate.

On the right side of the dialog there is a lisDalvicesavailable for retransmission. To
include a particular device just set the appropriate check mark. You can also exclude
devices from réransmission in this manner.

After the dialog is complete press the #AOKO
altered) whenthearn s mi t t er | i st dialog is cl osed. Th
configuration intact.

12.2 Configuring Slots/Traces for Printer

You can control what the printeutputs by adding slots and traces to the printer. You
hawe the ability to control the types of traces outputted, and the width, size, and position of
each trace.

In order to configure the printeyou need to specify the traces you would like to output.
This is done f r o mDisplays bonfiguratiole s Cerhi gur e

In the example below, we will configure the Printrex or dot matrix prioteutput A
several G880t r aces (for WindowsEUpiinmgt &i ndomwfsiEgur a
printers and print drivers.)

Display configuration EI

— Connected Input Devices

GPS. GPS. COMS.3600 Bd. 1 *indow
090, MaG, COMT 132008 d, 1 YWindow, 4 Slots

Slote/Traces for Display|  Slots/Traces for Phnter

FIMISH
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From the Al nput ®ewvé rceasIloGS/dmacdordPanterad i o n

You will see a summary of the tracgour printemwill output.

Printer Configuration |
— defined zlotz

suto2posLoT] [ app stot | memove stoT || PROPERTIES |

MHumber of zlotz used by all devices: 0 FINISH MHumber of traces used by all devices: 0
Murnber of traces uzed by this device: 0

Murnber of slots uzed by thiz device: O

Aut o AddviS$llotgenerate one sl ot and
Aut o Add eRltatre seen in chapter th

o add a AddStodb, pYessslioul d see the fol

— St
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Printer Slot Configuration x| |

Origin & [zm]

— Defined Traces

{0
Width ()

1

Haorizontal Szaling

1

[ Usze fived range

baw 100

™| Easitive awis [

Fir: IEI

MHurnber of glotz uzed by all devices: 1

Murmber of slots uzed by this device: 1

AUTO ADD TRACE | &00 TRACE | REMOWE TRACE

PROPERTIES

(] | Cancel |

Mumber of traces uzed b all devices: 0

Mumber of traces uzed by this device: 0

From this screen you can specify the traces you would like to print, and where you would
like the traces to appear on the printed page.

Origin X (cm): This affects the trace origin on the page. For instance, most pages have a
width of 19 cm. If you want your slot to appear in the middle of the paper and be 2 cm
wide, you would use an origin setting of 9 and a width of 2.

Width (cm): This is the slot width in centimeters.

Not e: The program will <check
printed outside of the printed page.

to make sur

Horizontal Scaling: This specifies the fulscale range of th&lot.

Use fixed range:Like display slots, printer slots can iseappedor have dixed rangelf
the trace is wrapped it always appears from the other side of the slot (wraps) if it is out of
scale. If the slot hasfexed rangedata is not plottedif t s v a |

range, i

t

is Aclippedo. This

altimeter information.

Min Max Maximum and Minimum data ranges for a fixed slot.

ue does not
presentation

e t

f al
ca



Positive axis leftFor some type of datéof example for bottom depth) it is natural to plot
them with the positive axis down (left when you are looking at paper coming out of the
printer). To enable this feature, check this box.

From this screen, traces can be added to the slots. Refer terdhagpfor more
discussion on adding traces.

12.3 Configuring Output Devices

12.3.1 Configuring the Video Titler (Airborne Applications):
S e | ©utput dévices/Video Titer f r om t he menu.

=10 %]

Wideo Titler

Prinker

Interpolakar layback. ..

Inkerpolatar oukpuk, .,
Skatus

change setkings For video titler v

The following video titler configuration dialog baxill appear:

Video Titler ]|

[T &idea Titler OMADFF

Part: ||:|:|m j

If Video Titler ON/OFF check box is checked then GR® numberand time
information will be sent to the video titler and will be recorded on the VCR. Otherwise no
information will be sent.

The default port is COM1 for the video titler.
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12.3.2 Configuring Direct Printer (Printrex and Dot Matrix printers)

MagLog can support either the RMS GRa8ter/plotter OR the Printrex thermal printer
and ECS/P compatible 9 and 24 pin dot matrirters. Printer support is hardwired into
the MagLog executable file. To find out if your version MagLog supports GR33 or
thermal and dot matrix printers, go to MagLog Help /About. If the dialog box says
AGR330 it means t hat upgored@&®KRtBiSprogram willtndt n g
support either the Printrex or ESC/P (Epson dot matrix) printers. Very few MagLog
versions were released with GR33 compatibility.

Most copies of MagLog are designed with Printrex and ESC/P dot matrix support. If the
Help/ About di alog box. says nothing about
Printrex and dot matrix drivers.

12.3.2.1 Configuring the GR33A printer
S e | ©uotpgut DévicegPrintero f r om mai n menu.

You should see the following dialog box:

Chart Speed [0.001-2 mm.s) |1 B

W Piint: |GPS latitude & longtiude =]

La_l,lbac:k geographical
Lavback UTH
1-zt ORE target geographical

1-zt ORE target UTM
At least everny | T [=11

This dialog box allows you to adjust the speed of the priated how often the GRfata
will be printed. The options given are:

Chart Speed This is how fast the printgraper will go (in mnper second).

Pr i n-tHeréyou are given a list of possible positions you can print.
GPSlatitude and longitude: This will print the GPS coordinates in geographical
coordinates.

Layback geographical: This will print a calculated laybpesition in geographical
(latitude/longitude) coordinates.

Layback UTM This will print the calculated layback position in UTM coordinates.

devi c

pri

1°' ORE target geographical: This will print the position of the ORE target in geographical

coordirates.
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1*' ORE target UTM This will print the position of the ORE target in UTM coordinates.

At column (0-11): This specifies the column where the position will be printed.
At least every: This specifies how often the position will berggd (given in centimeters
of paper fed through the prinjer

12.3.2.2 Configuring PRINTREX / DOT Matrix printer

Printrex configuration dialog differs from the GR33

Printer Settings |
— Hadrware
Chart Speed (0.001-2 mm/sk |2
Printer: IF'rinter:-c a.5" j

Parallel Part: ILF'T1 ‘I Addrezs: IEI:-:S?B

—Haow ta print pozition £ markz

[+ Fiint: IGF’S latitude & longtitude j

Print Lat/Lon az; IDegrees, rin & seconds j

At caolumn [0-14]; |1 2 B
At least every |5

¥ Frint on event marks only

2k | Cancel |

Chart Speed This is how fast the printgraper will go (in mm per second).
Printer. There are 6 choices available unBeinter selection box:

1. Pr i nt r dctual®apér width for data plots is 19 cm.
2.
3. Epson generic 8 dotLow quality matrix printer with actual paper width 17 cm for

Pri nt r e Actud papes \Bidih fodata plots is 19 cm.

data plots. Note that 24 pin printers normally can work in this mode.

Epson generic 24dotHigh quality matrix printer with actual paper width 17 cm

for data plots. You must physically have a 24 pin printer to use this mode

Epson generic 8 dot wideLow quality wide matrix printer with actual paper

width 29cm for data plots. Note that 24 pin printers normally also can work in this
mode. You need a wide pter to use this mode.

Epson generic 24 dot wideHigh quality wide matrix printer with actual paper
width of 29cm for data plots . You need a wide printer to use this mode.
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Parallel Port: specify the printer parallel port.

Address: Port address for thearallel port. 0x378 and 0x278 are defaults for LPT1 and
LPT2 respectively.

Consult your computer or parallel extension card manual for correct values.

Pr i n-tHeréyou are given a list of possible positions you can print.

GPSlatitude anddngitude: This will print the GPS coordinates in geographical
coordinates.

Layback geographical: This will print a calculated layback position in geographical
(latitude/longitude) coordinates.

Layback UTM This will print the calculated ldack position in UTM coordinates.
1*'ORE target geographical: This will print the position of the ORE target in geographical
coordinates.

1°' ORE target UTM This will print the position of the ORE target in UTM coordinates.
Print event (fix,shot) number only. This option is available if ToL Serial event device
is available.

Print Lat/Lon as: Latitude and longitude can be printed as decimal degrees, degrees and
minutes or degrees, minutes and seconds.

If Interpolator is notwunning, only choices (1) and (6) are available.

At column (0-11): This specifies the column where the position and event number will
be printed.

At least every: This specifies how often the position will be printed (given in centimeters
of paper fed trough the printer

Print on event marks only: This option is available only if TTbr Serial event mark

device is present. If checked, MagLog prints GPS position and / or event number only
when event actually arrives. If notextked the same information is printed equidistantly
regardless of possible events.

Picture below shows typical MagLog printout. It consist of next elements:

1 Header. Each trace has its name, scale, paper origin and size and value printed. It is
possible ® print the same trace with different scale in different slots, or in the same
slot.

Separators. For clear view, slots can be separated with solid lines.

Print trace value on wrapping. When trace is wrapping, current trace value is
printed on the left sidef the slot. To avoid overlapping next field value cannot be
printed at distance shorter then 3 cm (along the paper).

Position Latitude and Longitude.

Eventnumbers (fixes) are printed after position, if event device is available.
Alternatively, only event numbers can be printed (no position).

= =4

= =4
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12.4 Changing line number during Survey

Sel €anfigur@® f r om t hdinenNembed .t hen A
You should see the following dialog box that vallow you to change the line number

Line Humber Configuration |

Current Line Mumber:

[ =
Cancel |

The line numbeis used and recorded with the data while loggiligs automatically
incremented by one when you stop logging.

You can change the line nin@ronly when you are not loggirgata.

The line numbers restricted to a range between 0 and 10000.
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13 The Survey

This section describes a typical survey screen, the menus awadatilmany of the
operations you can do from within MagLog.

13.1 The Main Screen
Once you have defined all your hardware, display and pseténgs you will have a
screen similar to the screen below:

“ 4 mag “ 4 GPS . compass < trk “ . INT
.88 Kb B.88 Kb 8.88 Kb 8.808 Kb a.a8 Kb

WMaglog NT - F:\data‘\maglog_tests\test] Survey
File Configure Wiew Output Devices Print Settings Window Help

}______
v v ¥ ¥ I

i 11_08_00_test]1 Survey GPS.GPS. GPS, GPS | [=] S || 8E' 880. mag, COM1.9600 Bd
-122%27 741150° 3764601249 GRID:5krm  ||roll & pitch B0s [-45:45][-45:45] fix:90.000
(S

e e

Mag1/mag2 B0s [49759 745760 . 2][45760.7: 49761 2] 0.5000000

I NAN VTN

sigl/sig? B0s [1094:2118][1221:2245] 1024.000

depth B0s [45:-10] fix:55.000
grad B0s [-1.276:-0.776] 0.5000000
PNMWWWWW
SLOT1  200s [76.3:77.3] Im
76.5 ||| 180.0 | 50.0
S22 406184 37°650.1037 56" 1.000 I 1.000 1.000

|-122°22.457359' | 37°51.269034' |Line 10 [ 03/16/01 [15:37:28 [110 Mb Free on F:\ [Mem Free 78424 Kb

Feady

Note: The scraeabove defines a system with é880magnetometer, GRS

compass and ORE TrackPoint Il positioning systéhe user also has enabled real

time position interpolation and has prepared a vector map of the survegrarea f
importation. The screen that you see may be considerably different depending upon
the exact display configuration you specify.
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This screen has many informative features that help the user understand the data logging

process and maintain quality ¢owl.

Device Status Bar This is located on the top of the screen when you start the program.

The Status Bar is useful to quickly inform you of the data status. The LED's come in three

colors:
Green: Data is being received.
Red: No data has been received within five seconds.
Yellow: Device dependent sign that something is wrong with the data. In

the case of the 880magnetometer and GPfis will turn yellow if one of the

conditions for good quigy data (e.g., signal strength or data out of range) is not met.
Below the LED there is also a number that indicates the size in KB of data stored in the
individual file for each device. When you are loggitigs value will increment.

Data bar: This is located below the menu and contains 16 blackwindows that
indicate the last values of data received for the degoesponding to the current active
window i.e., what the mouse has selectélis is also usef to make sure that your data
is being parsed correctly. In the example of the sample magnetometer input string,

40001.24, 0243, 2001, 1209, 40291.35, 0543,

there should be seven windows with numbers. The first should correspond to 40001.24,
the seond to 0243, and so forth. The seventh number is a gradient value that is only
available for two or more magnetometers.

To save screen spactheData Bar can be disabled using View / Data Bar checkable
menu itemlt canbe reenabled at any timaéuring the survey

The slot and trace window:This is where data will be plotted. In the example above,
there are four independent windows. Currently, the window @&Rsthis the current
selected active window (indicated by blue titl€)baVhen a window is selected, you can
use some short cut keys to make some changes to the window.

Left/Right Arrows: These will modify the scale factor for the selected slot.

Up/Down Arrows: These will allow you to navigate through the window atetsthe
slot.

For other oper at DisplfagSettinge ane@ ul o 0o le mat t he

The status bar. This is located at the bottom of the screen and displays Latitude and
Longitude of mouse pointer in mouse is inside GPS windowsdt @ikplays general
information like current line numbgetime and date, disk and memory free space.

18¢
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13.2 The Menus

The menus that are available at a given time are dependent upon the active window you
have selected. This section will debe many of the standard menus always present, and
some of the device specific menus you will encounter.

File Menu:  This menu allows you to start a new survey, terminate your existing survey,

and start or stop loggingThe options availde will depend on the state of the program,

e.g., 1 f you dond6ét have any devices configur
that option will be grayed out

View: This menu allows you to enable or disable the statuathibe bottom of the
screen.

Configure: This is used any time you want to configure a device. After you have
successfully configured your devices, it is not necessary to make adjustments in this area.
Remember that you can reconfigure slot settings by cigtiting on the pane and

selecting either Display for GPS or SLOT for slot parameters.

Note: Many of the options of this menu can be password protected. If you supplied a
password on entering the program, and later exited, you will need to suppiy a val
password to have access to enter configuration parameters in this menu.

Display Settings This menu is device dependent. A few options are discussed below:

G-880Display Settings This menu has many options for changing the scale factor and

applying it to one or more slots. There are also shortcuts for centering the traces for a

specified slot, or all slots in a window.

GPSDisplay Settings Thismenu has options for independently changing the scales of X

and Y, or changing them t ogeatuhteor .$eaturon ladd di t i
that automatically shifts the grid coordinates of the map when the GPS North icon moves

off the current caph.

Window: You can use this menu to arrange your current windows neatly within your
MagLog program. Some options that are available:

Cascade: This will overlap the windows. You can select a window by clicking on its title
bar.

Tile vertically/horiontally: This will show all display windows in MagLog

simultaneously. It will divide the desktop area by the number of windows and attempt to
arrange them appropriately.

There is also a list of most recently used windows kept here. If you seledt\itie, i
become the active window.
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Help: This displays the current version of MagLog.

14 Ready to start logging data

When you are ready to | og data, select #AStar
logging status indicator on the higside of the status bar changes its color from red to
green:

. GPS - MAG = INT
3.83 Kb 3.68 Kb 12.88 Kb

to green:
% GPS % HAG #% INT
7.58 Kb 8.24 Kb 26.80 Kb

I n between sur veySthpiLoggirs, tt3tes ogginpn svheselyoawut 0
are ready. This will increment the line numbatomatically.

Logging!

Unless you specify a different survey name, all new data will be appended to the old data
files.

You may set the line numbahen loggings stopped to any number in tBenfigure /
Line number menu.

14.1 Auto logging feature

If survey an area polygon is defined it is possible to start logging automatically when the

GPS or fish enter s PrhparingalSourvegplanfife)e a (Tpl euassee tsh
featurea GPS wi ndow should exist and be active.
|l oggi ngéo menu item as it shown on the scree




EﬂMaglug NT - C:%MagLogData', gps.Suryey - | Ellil
File | Configure Wiew Output Devices ‘Window Help

Input Devices

Displays configuration

E Line Mumber
]

Inits For this survey »
Comment Ak =1l =|
13,7734 GRID:1000£
Display (GPS)
n track plots
Start auto logagi
L
2 TETN
o
Y 1.5 mi
—-122°23'39.,7324"™ 37°52'138.594a8"
Start logging when boat or fish enters survey area i

The following dialog is displayed:

Enable automatic logging x|

¥ iStart logaing data after entering survey are

Check for positions: I GFS j

] I Cancel |

I n this dialog check AStart | ogging data aft

agppropriate fAiCheck for positionso (GPS or Fi
selection allows the program to start logging if GPS or magnetometer fish enters the

survey area (if the INTERPOLATOR is not being used in the survey, only GPS position

can be selected for the autologging feature because the fish position is not calculated).

Upon entering of the survey area logging is started automatically. After leaving the survey
area logging is stopped and line number is automatically incrementeaby on

Note that if survey area is not defined or there is an error in defining the area, logging may
never start. Make sure the survey area is visible on the screen as a shaded polygon. It is
highly recommended that the user ensure that logging actuatiydstanen the boat enters

the survey area for the first time.

Always keep in mind the GPS to fish separation if GPS position is used as a
reference for logging. For instance if the boat leaves an area and logging is stopped,
the area may not be fully coest because magnetometer sensor is a considerable
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distance behind the boat. For this reason it is recommended to enlarge survey area by
the cable length in all directions when using GPS as the reference point.

15 Survey units

MagLog suppds meters or feet as the primary distance ufiit® units can be easily
changed at any time by selecting AConfigure

EﬂMaglug MT - C:\MaglLogDatat.testZ . Survey

Eile | Configure Miew Outpuk Devices Prink Setkings  Window  Help

Input Devices

Displays configuration
E Line Mumber
Inits For this surwey Meters
n Cammenk Ale+C o Feet
- i 211"’
|- Display (Sloks)

'

This will change all distance units the currat survey and can be implemented mid

survey. We of course do not recommend this action as it could be quite confusing!. For all
dialog boxes where distance units are used the notation [m] is replaced by [f] or vice
versa. The GPS window will change itsdgunits from meters and kilometers to feet and
miles. Magnetometer depth readings will also change units if channels are marked as
dept h ( f orMaa Cadibratiosd,) .see 0

16 Output Files

MagLog writes several files during the loggipigpcess. All files are placed in the same
directory where the survey file was created:
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& C:\Data _ | O]
Eile Edit ‘“iew Help

Narme | Size | Tupe

[l raining, Survey 3KB  SURVEY Fie

training. Surven. 880.mag 24KE  MaAG File

training. Surver GPS.gps AkE  GPS File

training. Survey. GyroCompaszs.gyro 2KB GYRO File

training. Surves. bl 1B LBEL File

training. Survey. LingM urber 1KE  LIMEMUKMEER File
trainitig. Survey. laginfal ket J3KB  Text Document
traiming. Survep. ORE.ORE 2B ORE File

trairing. Survenp. Senal D evice. cable QKB CABLE File

ol | i
|9 object(z] |T2.EKB v

Each file name starts with the Survegme, followed by ".Survey", then the type o
device, then the name given to the device in the configuration.

Data is logged to each file as it comes into the serial port. A time stamp is added to
provide positioning for all sensors with the Gé8a. No processing is done to anydfile
unless the Interpolatas turned on. Thus, the GPS file will have GPGGA strings stored
(exactly as they were received from the GPS with the addition of a time stamp added by
MagLog), and the magnetometer file will have a seriesajnetometer strings stored

(also with a time stamp).

In the screen above, the survey was named AT

G-880magnetometeérout put fil e nam880. magai ni ng. Sur v
GPS-out put file nameGPSitgmsdmi ng. Survey
GYROiTout put fil e nam@yr di€Comp aas Nn.gg YSruag & ey
OREiout put fil e nam@ORE. OREai ning. Survey

Cable length measuring deviceutput file:it r ai ni.nYe rSiualvelevi ce. cab

=4 =4 -4 -4 -9

These data files can be analyzed and plotted using MagMap2000, a free processing
program from Geometrics. Files can be reformatted for plotting in Surfer or other
graphics packages.

The above screasiso has files used for annotation and document control:

1 Surveyfile-fitrai ni ng. Surveyo. This survey file
and slots/traces settings.

T Log info fil e:l ogiitnrflausiie togsgimpSriamt evenys that
happen while the program is running. For instance, if you have an 880 magnetometer
configured, it will record the settings used to initialize th88B magnetometer and it
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will state whether or not serad of the operations involved in initializing the
magnetometer succeeded. This also records when a device is removed.

T Line number fil &i nefMumbieniong. Shi seyil e
stopping time of each line thatydravel in your survey. This file will only be when
you sStdrteaggingf a8tapLagging f r om Fheéeremuai n

The Interpolatoo ut put f il e i s dntepalatoscutpdl $ e@ct ihem.

17 Depth/Analog channel calibration

In order to get an accurate depth sensor reading, the pressure transducer sensor must be
calibrated. This means that the depth sensor reading needs to be compardahovith a

depth to account for the variations occurring due to air pressure variations and to
manufacturing variances. Bias and linearity adjustment can be made in the program to
empirically calibrate for depth. (You can read more about this method atdiud the

section).

The depth reading from the magnetometer is an integer between 0 and 4095. This
represents the fullcale range of the depth transducer. There may also be a certain offset
that must be adjusted.

MagLog offers a few different ways talibrate the depth.

Regardless of units selected for the survey (recording data in feet or)rdefaisand
altimeter are alwaysalibratedin meters.

Note: These methods also work for calibrating other analog channels

17.1 Calibration Procedure:
The basic procedure for calibrating the depth sensor is as follows:

1) Place magnetometer in the waffler at least 15 minutes at a known depth, say
3 meters. This will give the temperature of the sensor time to g&abili

2) Write down the depth and reading that MagLog gives you.

3) Place magnetometer in the water at a DIFFERENT depth.

4) Write down the depth and reading that MagLog gives you.

5) Use either automatic calibration feataremanual calibration tapply results.

Note: If you use automatic depth/analog channel calibratyo can do this while
in the calibration screen.
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17.2 Automatic Depth/Analog Channel Calibration:

1) From your configuration screen, you should select the magreter. This should
bri ng Setingdg hecrmeen that you originally wused
and analog channelgYou can get to this screen by going into your main list of
devices, and then double clicking on the magnetendescription). You should see a
screen similar to the one below:

880 Settings E
o
Alias Device Mame:
Cancel |
- SEnsnre Sehim
, A
ezt Chemes Signal  Bth AMS Field range [min/max)
Berison 1 J# E = [1100 {70000 i |700000
SensorZiv i = [1100 [Fooo00 Jo {70000
Semsor g I o = J1100 | LT Jo |7onooc
Sersar 4 T o = Ji100 | ELT Jo | S
Semsor & I [ = J1100 | LT Jo |7onooc
Semsor B T [ = J1100 | LT Jo |7onooc
S [o =] J1100 |7on0on Jo | T
oo o T m J1100 |7on0on Jo | S
— D1 ata formnat Analag channel calibration setup
I.-’-‘«SEII 'I Sensar #f |‘| vl Auto calibration... | QC range... |
Pait Settings | Channel # I 'I M anual calibration... |

2) I n t he s e Analogpchanthekcalieratiesdtupi s el ect the sensor
channel number that you want to calibrate, e.g., to calibrate the depth io$tthe f
sensor in the earlier example, select
Sensor#: 1
Channel #: Depth

3) Sel e watd calibratioro . You should then see the foll
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Cahbration for sensor 1 channel Depth

Depth Aalimeter calibration

Directions:

Put aray at a known depth and elevation above the ground, Let |
zehzar's temperature stabilize (it can take about 15 min. in water).

Then enter known depth for calibration of the depth sensor or —
elevation for altimeter and press "Add to lizt", Repeat at least at bwo LI

— fdd new calibration point

Walue: ID Add ta the list Rezet av. |

— Result of calibration:

Scale factor:  none Biaz: none

— Walues for calibration
Current walue: 1074.00 Current average:  1070.00

Acceptable range. . | ™ Use as depth for TrackPairt |1

Ligt of calibration points
# | Reading | Walue | Fredicted |

d | i

| OF. [accept calibration) i Cancel [dizcard results) |

Note: At this time depth data is coming from the Fish that is being analyzeaby th
program to compute the bias and scale factor. You must place the Fish on at least
two depths to get an accurate calculation. During Altimeter Calibration discussed
later, you must be over a hard bottom and the Fish must be held horizontally level.

You can add measured points to this menu and have it automatically calculate your scale
factor and bias. The depth sensor needs to be in the water for at least 15 minutes before
you take your first measurement. This allows the temperature of the electoonics
stabilize.

To add a new point, place Fish at known depth. FReset Averagm discard current
average and wait for a few minutes to acquire a new one. Number aft€utesmt
average:should stabilize. Then enter the depth that the devicauisatl ¥aluedfi a n d
preAdgd it o Thiswill thkie the average measurement MaglLog currently sees
for the depth, and it will add it to a list of calibratipaints.

It is important to remember to reset the average if you rti@/eensor. You can do this
by pr &esstiAmg 0

You can also specify an accept ddceépmbler ange of

Range . This wil|l bring up a dialog box that
maximum allowed value. This prticularly important when you calibrate your altimeter
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because occasionally you might get a spiked
included in the calculation of your average.

After you have at least two points, MagLog will then try to gklte a scale factor and

bias. You need to make sure that you have at least two different depth points (e.g. it is
advised to have one point near the surface, and the second point as close to the bottom as
possible). Otherwise, the calibrations will hetaccurate. It is advised to add more than

two points to get improved accuracy.

You s houl dChannedRepressents®epth i Thi s option is i mpor
an ORE device.

If you are satisfied with the calibratiped e ©OKO . fi
4) You will then be given the opportunity to save your calibrations into a file. The file

will keep track of the scale and bias calculated, and the readings used to make the
calculation. It is advised to keep this for your records.

17.3 Manual Cal ibration:

Manual calibratiorgives you the opportunity to enter the scale and bias directly without
having MagLog calculate them for you. Typically these values are included along with the
marine magnetometers, often listed on a stiéend on the fin assembly.

If the depth channel is already properly calibrated, this dialog box also provides
instructions to MagLog to use the depth values in the real time position interpolation or
simply to inform Maglog that the channel represemgsthl or altitude.

In manual calibration you can either determine the scale and bias values yourself or enter
the bias and scale data supplied by Geometrics.

To use MagLog6sf manuaMawa €dibeatotdt iT yoorm
device settings menu. (Make sure that you have the correct sensor and channel selected as
di scussed in the section on AAuto Calibratio

You will see a dialog box:
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Calibration for sensor 1 chann X|

Linear calibration of analog channel ;

Soale: |0.047538

Bias: |-94.53

¥ Channel reprezents depth/alt.

[ use for layback calculations:

] I Cancel |

Enter your scal e aRhannblreprasentsddpth/alts fhisfisah d ¢ he c k
depth or altitude calibrationThis informs MagLog that this channel has distance units

and is to be reomputed when user changes units for the survey (meters or feet). If the

user wants to use the dbeptading in the real time position interpolation, then the button

Ause for |l ayback calculationso must be check
MagLog takes an average depth value to compu
setti ngs 0 closeddvaglag renimds thé wser which channels are selected as

depth channels for position interpolation.

17.4 Effects of Depth calibration

After you have calibrated your depth sensor, you should see immediate changes in your
data. The gaphs and displays will use the new calibrated values.

However, the device file will have the uncalibrated values logged in it§8@.
If you need to store calibrated values, you should use the Interpdéaticethat will

write calculated depths and altitudes based on the entered or calculated scale and bias
values into the Interpolator file.

17.5 Why should we calibrate?

This is a brief discussion on how MagLog calculates scale and bias values and why this is
neede.

The depth sensor is a pressure transducer. This means that for a given pressure, it will
output a number proportional to the pressure measured. However, the number is
meaningless until we solve for a few factors.

Assume that the depth readingesated to the pressure reading by the following:
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Depth = R Pressure + b
In this case, the two parameters A and b are the scale and bias values that we need to find.

We can solve for these two values if we have at least two sets of measurements. If we
measure the following:

Depth MagLog Reading (pressure)
Y1 X1
Y2 X2

| can then get two independent equations:
Y1=A3X1+Db Y2=A3X2+Db
Solving for A and b, | get:
A=(Y1-Y2)£X1- X2) b=(Y®XL- Y13X2) £X1- X2)

From here, we canow use these new values to calculate the correct depth, given only the
pressure.

MagLog can then use these equations to automatically adjust all pressure readings to
accurately reflect the depth measured.
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18 The Interpolator

MagLog is able to do redime calculations of multiple sensor positiofihe processed
data is then made available via either Ethernet (e.g., ship network with IP address) and or
a serial connection and stored into a file.

The following chager explains the capabilities of the Interpoladad the settings needed
to make it work.

18.1 Overview
18.1.1 Uses of the Interpolator

The Interpolatowas made to solve the problem of computing aadrgg realtime
magnetometer positions. A typical survey has several different dévsoese of which

give positional information and others that give measurement values only. The surveyor
usually wants to make a spatial map of the magnitude of theumgmaent and the position
where the measurement was taken. Since the device generating measurements usually
doesndt out put p o s882), weneed awaly of usmgtheiGP® (e . g.
information to calculate the actual position of thagnetometer sensor. Additionally,

there are devices such as the ORE Trackpoint Il and the GYRO compass that can be used
to obtain even more accurate positions of the magnetometer sensors. Usually the
calculations of the magnetometer positions are dtirethe survey is finished using

additional software such as MagMap2000. To provide atiraal solution, MagLog has

an Interpolator that is used for doing reaie calculations of the magnetometer position

for each magnetometer reading, there wilbkseries of positions output.

MagLog is able to output several types of positions depending on available hardware:

1) Reference Point This is a point (e.g., geodetioordinate) that is assumed to
be on the ship. It the starting point for most calculations and is present in all
files generated. The user is able to specify the type of reference point output:
a) GPS(raw antenna point}- the actual reading from the GPS
b) Tow point-- another point, still ssumed to be on the ship a fixed offset

away from the GPS(More discussion is given at the end of this chapter).

2) Shifted Point This is a point that is at a fixed, but not necessarily rigid offset
relative to the shipThe two types of shifted points available are:

a) Simple shifted point: This assumes a constant cable length (e.g., L) and it
uses the past movements of the ship to extrapolate the likely point a
distance L behind the ship.

b) Shifted point using variable cablength: This allows a variable cable
length and works similarly to a).



3) Acoustic TargetPosition: This is only available when the ORE Trackpoint
type devicds used. The two types of position points that@utput depend

upon the type of GYR@evice used.

a) MagLogbés calculation of acoustic targe
ORE Trackpoint Il does not have a GYRO connect@dbte that there
must always be a GYRO connectedorder for the ORE to work
properly). It uses the ORE, GYRO and the GPS to calculate the position
of the acoustic target.

b) OREGs cal cul ation of acoustic target:
GYROinput available. This is a better positipoint because errors due to
GPS latency are minimized.

4) Sensor Positions(may be set up for as many sensors as required)

a) Calculated as towed distance behind acoustic target: This uses the ORE
information and assumes that thagnetic sensor is a fixed distance behind
the acoustic target. It uses the same method as that used for the shifted
point to calculate the position behind the ship.

b) Difference in direction from GPSThis is useful with horizontal
gradiometes when there is a horizontal displacement between a line
parallel to the course of the boat, and the sensor.

c) Difference in direction from shifted point: This is almost the same as
above, except that a shifted point is used as a reference point instead.

All positions may be output in UTMr geographical (Lat/Long) coordinates but
geographical output is not recommended if the computer is underpowered or has a high
workload. Computers manufactured after 2002 should have no problem proagessing
geographical data mode.

18.1.2 Output Capabilities

The Interpolators able to output data into a file, through the serial port, or via Ethernet.

18.2 Menu-oriented Interpolator setup

This section explains how to set up the Interpolasang the normal sequence of the
menus. A few examples will be given later in this chapter to illustrate the concepts.

The Interpolatocan be accessed through the configuration scriderinterpolator
information will be available until a magnetometer and GP&re installed.
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MjMaglog - C:\MagLogData' test7.5urvey

=10l x|
File Configure View | Qutput Devices Window  Help

— e Eﬁ!ﬁ!ﬁ!ﬁi
] I D D D

BB s, GPs, CoM7, I ! B [=[ | | ¥ 552, GEOMaG, COM12,96008d - ol x|

T.1923398 53 Lovbacke Fe GRID:500m |[MAGL ~ HAGZ 5.192E+005
——————"——=  Interpolator output...

Interpolator reset
Status ﬂ I|I M }}E
Re-transmitters

Sigl ~ Sig2 60s [134:534][125:525] 400.000

. ../ﬂ\
2 LN 3 =
E \-!)/ Fish 60=s [50:0][50:0][50:0][50:0] fix:50.000
£
Grad 60=s [-92813.2:111987] 2. 048E+005

[—
790.3 m //
1.2041631 53.0974150 ||

You can configure the Interpolatbry s e | e €Cdnfigarggiordt hme mu, f ol | owed
fiOutput Deviced , a n thterpdiam .

This will allow you to acess several tabbed dialog boxes (discussed below).

1821AMagso Dial og
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Interpolator params El

Mags |TRK | UTM | GRAD | Posions | Net |

v itdddremove interpolator device

— Array configuration
Layback [cable owt), m 100 =

GPS-winch distance, [m): |10 =

— Tow paint ¢ GPS offzets

[ Use position of tow point instead of GPS

Caution! Pozition of tow point can be calculated
OMLY if gyro compazs iz available

# offzet [positive to startboard]: m IEI 3:
" offzet [pozitive bo bow]: m IEI 3:

] 4 I Cancel |

This dialog box allows you to set several attributes about the magnetometer.

Add/Remove Interpolator Device: This check box enables the Interpolatdihere will
be no output or calculations if this is not checked. When this is checked, you should see a
coloredlight abel ed nA | Kffobtheasdreen witlethetrestf your devices.

Layback (cable out)t: This is usd in the calculation of a point behind the vesaking
with GPSI tow winch offsetlt will mean different things for different configurations. A
brief summary is given below for a sample value of 100m that is input.

The ORE has no effectonanyofthet t i ngs in the AMAGSO dialog
try to eliminate confusion, Dewekeshave included
Presend .

All distances and points are calculated from the GPS

DEVICES PRESENT RESULT OF 100m OFFSET

ORE, GYRQ Cable Length Will calculate a shifted point equal to the
length of the cable measured + 100 metg¢
behind the boat with respect to GPSRE

is ignored.

ORE, GYRO Will calculate a shifted point equal to 10(
meters behind th&PS.

GYRO, Cable Length Will calculate a shifted point equal to the

length of the cable measured + 100 m
behind the boatlt is recommended to
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specify a tow poirand put O for this value
I f you dondét bupstllc i
specify O for this value, you will a shifted
point that is calculated using a value equ
to the distance to the GPS minus the
distance to the point of attachment of the
cable length indicator.

GYRO Will calculate a shifted potrequal to 100
meters behind the boat.

Cable Length Will calculate shifted point equal to lengtl
of cable measured + 100 meters behind
boat.

NONE Will calculate shifted point equal to 100

meters behind the bodthe total distance
from the GPS in tlsi example is 110 m
(Cable out + GPS8vinch distance)

See below for further discussion of what happens with this value if you specify a tow
point paosition.
Note: In most cases neithanORE na GYRO compass is availabli this caselease

di sregard everything r el dJseldsitionof TowhPeiste devi c e

Instead of GPSOffsetii  u n | ersderstapdthe effect of this selection

GPS1 winch distance.This is distance from GPS receiver to the placere/bable is

attached, measured along the boat axis. Note that it does not include possible transverse
(sidewaysxhift of the attachment point. If you refer to the MaglLog wizard sdneesn

(click on the link) thisdigsnce i s marked as AA0. This value
theuser doesndt need to add two numbers each
layback and tow winch distance is recorded in the Line Number file and in the Interpolator

file, so it can be used to realculate magnetometer positions in poicessing. It is also a

good idea to include length of the magnetometer itself in this vedpeciallyif the cable

is marked from its end and not from the sensor position in the rear of the fish.

If aCable Counter device is availablee magnetometer position is computedfassum

of GPSI winch length plus Cable Device reading.

Use Position of Tow Point Instead of GP®ffset (Note in most cases this option is not
used) This enabéds position 1b (as described earlier). To do this, you need to input two
offsets from the GPS:
a) X offseti Distance from the GP@&n a direction parallel to a line going across
the boat from port to starboard). Starboard is considered tosiia/@o (More
discussion is given later in this chapter if needed).
b) Y offseti Distance from the GP@n a direction parallel to a line going from
the back of the boat to the front of the boat.) The front of the boat is considered
the positivedirection.

In order for this position to be calculated, you need to have a GYRO
available.
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Note: If this is checked, the tow point will be used in place of the GPS in all

further calculations.

The results stated above will change whiemUse Tow Point box is checked:

All distances and points are calculated from the Tow Point:

DEVICES PRESENT

RESULT OF OFFSET

ORE, GYRQ Cable Length

It is recommended to put O for this value,
Otherwise, it will calculate a shifted point
equal to the length of the cable measure
100 meters behind the boat with respect
the tow point ORE is ignored.

ORE, GYRO

Will calculate a shifted point equal to 10(
meters behind the boat.

GYRO, Cable length

It is recommended to put O for this value|
Otherwise, it will calculate a shifted point
equal to the cable length plus 100 meter:
with respect to the tow winch

GYRO,

Will calculate a shifted point equal to 10(
metes behind the boat.

Cable Length, no GYRO

NO CALCULATION POSSIBLE

NONE, no GYRO

NO CALCULATION POSSIBLE

1822A TRKo Di al og

This dialog box sets up the ORE dev{biote: in most cases not used

Interpolator params

Mags TRE |L|TM IF'::usitiDnslNet I

K|

™ Usze ORE Trackpoint |1 :

Mumber of acoustic targetz: [0

# - offzet far hydrophone, m; ID
I—

' - offzet for hedrophone, m: [0

™| Enatle median filtering Filker size: |1 3:

[T Use zenial Gyro to calculate position

k. I Cancel




Use ORE Trackpointll: Thisenb | es t he ORE devi ce. I f you

should not be enabled (unless the GYRO is connected to the ORE Il directly via an analog
input). However the Gyro compass can be used to enhance the computation of sensor
positions even if the ORE dewés not available, particularly when there are cross

currents which can cause the direction of travel and the heading of the ship to be different.

Number of acoustic targets: Fill in the number of ORE targets you have. In most
configurations, one is esdl.

X/Y offset for hydrophone: This is used when the GYRI® not connected directly to

the ORE. Ifitis, these offsets will be input into the ORE, and the final position point that

is output will be corret with respect to the GPS or tow poirif the GYRO is not

connected, the computer needs to transform the position the ORE calculates, and take into
account the position of the ORE. The values you will want to input will be summarized

in the table below.

Use serial Gyro to calculate position:This should be enabled if the Gyro is connected to
MagLog (e.g., not connected to ORE).

Settings for above values given different configurations:

Configuration: Enable Serial GYRO. X/Y offsets:

ORE, GYROconnected to | NO X=0,Y =0. Offsets

ORE, tow pointspecified should be specified
internally in ORE relative tc
tow point.

ORE, GYROnot connected YES X and Y offsets are given

to ORE, tow poinspecfied with respect to tow point

ORE, GYROconnected to | NO X=0,Y =0. Offsets

ORE. should be specified
internally in ORE.

ORE, GYROis not YES X and Y offsets are given

connected to ORE, but is with respect to GPS

connectedd PC

ORE N/A MUST HAVE GYROTO
WORK

Positive X is assumed to point in the direction of the starboard side of the ship, Positive Y
points in direction of the bow or front of tehip.
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Enable median filtering: This option enables a filter that will output the median value of
a history of ORE readings. The median value is found from taking a series of readings,
arranging them in numerical order, andrtlselecting the middle one. This is useful for
removing spikes.

Filter Size: This specifies the number of readings that are used when calculating the
median.

18.2.3AUTOM Di al og

This dialog allows you to set up parametetatieg to the UTMcoordinate

transformation. The only case in which you will not need this dialog is when the GPS
outputs UTM coordinates directly and you want your output in UTM coordinates. In all
other cases, it needs to be set up withdorrect parameters.

Shown below:

Interpolator params |
bags I TRE.  UTH |F'|:usiti|:|ns| Pt I

¥ Use Internal UT [ Geomraphical output

— Elipzoid parameters
Ellipzoid name:

bk ajor axis, meters: |53?81 a7
Flattening: 255 25722556

— UTH projection parameters

Central merdian [degrees); |-45 :I

Scale factar (09686 for LT ID- 3336

Marthing, meters: |EI

E azting, meters: IEI

k. I Cancel

The configurable options available are:

Use Internal UTM: This should be enabled if the GB&tputs latitude/longitude
(geographical) coordinates, and disabled if the GPS outfiis coordinates.

Geographical Output This controls the format of the output position coordinates. It
should be checked for geographical output (latitude/longitude) and unchecked for UTM
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output. Ifyu want Lat/ Long output, you must check
AUse I nternal UT Mo . Geographi cal out put i s
UTM coordinates.

Note: UTM to Geographical transform will apply to all positions outpdtsiared.

Aside: This dialog is necessary because the program internally does all calculations
in UTM coordinates. These coordinates are more convenient and faster for doing
positional calculations. In order to do a conversion from geographical nateslito

UTM coordinates, the Interpolator needs to approximate the earth as an ellipse with
specified parameters. Additionally, there are several other positional dependent
factors that you have to enter that are needed to get a correct UTM transformatio
These factors are also needed in the reverse transformation from UTM to
geographical coordinates.

The rest 0

hese options ar ed niese dcehde coknel dy, wohr
when both e I n

t
Us ternal oUTdMon aatneds ofi Gaeroeg rcahpehci kce

St

Ellipsoid Parameters These parameters allow you to choose a shape other than a sphere
to use when approximating the earth. This allows you to get better accuracy when doing
a transformation from $grical (latitude, longitude) to rectangular (UTbbordinates.

These parameters must match those used by the GPS.

UTM Projection Parameters
a) Central meridian: This value has a large impact e UTM coordinates
generated due to the namiformity of an ellipse. It can be quickly estimated
as the value of the longitude, but you should look it up below for a better
calculation of your positions.

The Universal Transverse MercatorT(M) Coordinate System uses zone codes
instead of specific projection parameters. The table that follows lists
UTM zone codes as used by GCPmjection Transformation Package.

Zone C.M. Range Zone C.M. Range
01 177w 180Wi74W 31 003E 000B6E
02 171W 174We68W 32 009E 00BE2E
03 165W 168W162W 33 015E 012E018E
04 159W 162W156W 34 021E 018E024E
05 153w 156Wi50W 35 027E 024030E
06 147W 150Wi44W 36 033E 030B6E
07 141W 144WA38W 37 039E 036E2E
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08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Obtained from Software Documentation for GCTP General Cartographic
Transformation Package: Nanal Mapping Program Technical
Instructions, U.S. Geological Surydyational Mapping Division, Oct 1990,

b) Scale factor
c) Northing/Easting:

135w
129W
123w
117/W
111W
105W
099W
093w
087W
081W
075W
069W
063W
057W
051W
045w
039W
o3w

027W
021W
015W
009w
003W

138\WL32W
132\A126W
126\WL20W
120\A114W
114\W108W
108\AL02W
102W96W
096\W90W
090V84W
084W78W
078\W72W
072\W66W
066\D60W
060W54W
054\W48W
048W42W
042\D36W
036W030W
030VD24W
024W18W
018W12W
012W06W
006\VAD00E

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

045E
051E
057E
063E
069E
075E
081E
087E
093E
099E
105E
111E
117E
123E
129E
135E
141E
147E
153E
159E
165E
171E
177E

04PE8E
048B4E
054E060E
060B6E
0606F2E
07-PESE
078B4E
0849R0E
090B6E
09482E
102B8E
10884E
114P0E
120826E
1268B2E
13288E
138B4E
144B0E
15066E
15862E
162E168E
168F4E
172B0W

Input 0.9996 for UTMcoordinates.

These are constant values that you would like to add

to your UTMcoordinates. UTM coordinates are large numbers on the order of

a million meters but your survey may only be looking at thousands of meters.
This allows you to simplifyour final numbers by adding or subtracting a large

of fset. v al ues GeagraghicahQutput b e

18.247A GRADO

Di al og
If a Marine Transverse Gradiometer system is used, MagLog can calculatelthe tota

horizontal gradient and plot it in real time. The difference between the two magnetic
sensors is used for the transverse part of the full gradient; and data history is used for

® Note: this option is rarely used.

These
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longitudinal part of the gradient, yielding the full horizontal gradients Tdature is
controlled in the AGRADO tab:

Interpolator params E |

Mags | TRK | UTM  GRAD | Positions | Net |

MNOTE:

Thiz option iz available
anly for gysterns with bao
or more magnetic sensors!

¥ Calculate full gradient

Senzar 1 |'| 3:
Senzor 2 I2 3:

Senzor zeparation, m; |1

Distance lag, m: |1

. WW fe

K. | Cancel

All controls in this tab are disabled if a transverse gradient system is not available. The
following values must be entered:

1 Calculate full gradient check to enable the feature.

1 Sensor 1 (and 2)Enter sensrs numbers for first and second sensor. They are
typically 1 and 2, but for muksensor system they may differ. For example, if
there are 4 sensor arrays and sensors 2 and 4 are used as parts of a transverse
gradiometer, enter the numbers 2 and 4.

Sensorseparation - Enter the sensor separation distance in meters.

Distance lag, mEnter the distance to calculate the longitudinal part of the
gradient. Typically, this should be the same order of magnitude as the separation
between sensors. Lag also corgriebw often gradient lines are plotted on the map.
For example, if Lag is 10 meters, each new line is plotted 10 meters from the
previous one.

= =4

The figure below illustrates how the full gradient is calculated:



Full horizontal gradient calculation

Transverse gradientatt,

<v|.<sensor2.,v\<,..,v..<...,,..,

distance lag

longitudinal gradient based on lag distance

Average transverse gradient

. ., !Transverse gradientattlg ) :

§-Sensor-1---

1825APositionso Dialog

This dialog box allars you to specify additional position points you would like calculated.
It will also allow you to specify what points of reference you want to use to calculate these
positions.
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Interpolator params 5[

‘Mags | TRK | UTM | GR&D Posiions | Net |

kM aghetometer's pozition:

Type | Digtance | Azimuth |
075 270.00
Shifted 075 a0.00

add.. | Edt. | Rermove |

Interpoltar auto reset after if no GPS data Iﬂ
has received during time interval, sec: .

¥ Disable auto reset during logging:

] I Cancel |

You can add a newAd@posi t iYomnu sy opldnaehg dialogeqn s e e
box:

Set parameters for mag # 1 |
Tope:  [1IETE ]
Distance, m:

IEI
Azimuth, deares: I':'

k. I Cancel |

Type: Specify the type of reference point you are using. The available options are:
a) GPSi position of the GPS
b) Shiftedi Position that takes the cable length and other options specified in the
AMagoO scr ee ty.usedforka hosizontas gradiemetar when you
magnetometers located horizontally away from the center of the boat.
c) Targeti acoustic target calculated from the ORE.

Distance: Horizontal distance from reference point to desired postnt.

20¢
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Azimuth angle: Angle between direction of boat travel (or cable) and line connecting
GPS or Fish position (depending upbypechoice) to desired point. The positive
direction is clockwise.

Picture below illustrates codinates definition:

Tow winch

/ Position of main ORE
hydrophone to be
calculated with
"GPS" reference
point

Acoustic
Target or

shifted point Acoustic / shifted point

N\ target as reference

%I

MAG2 2, MAG1

AZIMUTH=180

MAG3
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Four positions are to be calculated at time of every magnetometer sample: ORE main
hydrophone position on the star side of the boat and positions for three magnetometers. To
calculate first point GPS is taken as reference poirgakmuilate magnetometer positions
acoustic target or shifted point serves as reference. For example, if distance between
acoustic target and MAG3 is 10 meters specify distance as 10 and azimuth as 180.

In general the positions will be specified diffefgrdepending on the type of reference
point you are using.

Reference Point Distance: Azimuth Angle:

GPS Horizontal distance from | Angle between direction of
GPSto desired position boat and the pat to be
point. calculated.

Shifted Point Horizontal distance from | Angle between direction of
shifted point to desired cable and the point to be
position point. calculated.

Target Distance from target. If not equal 18(rogram
uses sequenc
position to find direction. If
equal 180 dragging
approach is used to find
position.

Note: Always use 180 degrees azimuth if magnetometer is connected to the acoustic
target with cable.

Interpolator auto reset interval, secondsTime-outto reset interpolator if no new GPS
data was received. This addresses the proliléme GPSis disconneadfor prolonged
period of time. If no GPS dataasreceived during this periothe Interpolatorrestars its
computation fronthe current time

Disable auto reset during loggingDepending on this selectiotie Interpolator can be
reset ifaGPS disconnection occurs during data logging. In general it is recommended not
to reset Interpolator during logging, so this should lexkéd most of the time.

1826ANet 0 Dial og

This dialog box allows you to configure parameters for data output via a TFWBrk

or seri al connection. Your specific output

f

Devices | nter pol at or oludrpplatdr Outpdd )a | porgi doro xt o seenea il

output transmission.
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Enable TCP /UPD transmission:This enables output via a TCPHBtwork connection
You will need to have a TCP/IP network installed for this to work properly.

Mode: MagLog can work as a TCP/IP server or client (for Interpolator data transmission)
as well as send or broadcast in UDP mode, depgraitheModeselected. Available
modes are:

1
1
1

)l

Please consult your network administrator for an unoccupied TCP port number. We
provide an example below of how data can be received on another workstation when

Interpolator params

Mags | TRK | UTM | GRAD | Positions Met |

—TCP / UDP connections

¥ Enable TCRAUDE transmission

Part number: |44955 b o I DF i I

Server [TCP client £ UDP): IIDcthDst

Statuz:  Dizconnected

— Senal Dutput

Part: IEDME vI Baud Rate: |384EIEI VI

OF. I Cancel |

MagLog is working in server mode:

Server: This field must be filled in with a valid host address or IP. It is needed only when
MagLog is operating in TCP client mode or sends UDP packets to a specific host.

When MagLog is working in server mode:

212

TCP Pointto-Point connection, Server mode. Only one client at a time is allowed.
There is no need to specify host name or IP in this case.
TCP Pointto-Point connection, Client mode. You should type theesdP or
symbolic name in the space provided.
UDP connection to the desired host. This mode allows passing through a network
gateway and broadcasting to the host of another network. The name of the host or
its IP address is required.
UDP broadcast conneéah to any host on the local network.




1 Assume the computer with MagLog running has an IP address6298.1, and
the port number is set to 14001, and TCP transmission is enabled. The computer is
connected to the local network.

1 On another computer, start the command shell (in a DOS window by going to

Start, Run, CMD, ok) and62.ygp.el th4e0 @Cbammaval
should see the transmitted Interpolator data coming on the screen.

T Anot her way of accomplishing the | ink 1is
program that is part of WindowsE installa
AConnect GPAR(Mg ;W sads k). Then type fiHost add
and APort numbero as 14001. You should se

1 At present MagLog allows connection to one client. This means that if a
connection has been established, no athent can concurrently connect to
MagLog. (For instance, using Atelneto a s
will fail).
1 Note that MagLog itself can be used as a client-wigplay Interpolator data. A
typical application would be to run MagLog a remote computer and transmit the
essential data via the TCP network to another instance of MagLog for display and
QC control.

When in client mode there must be a server set up and running on the network which will
allow MagLog to connect to it. A pycal example of this is the use of a TCP to serial
converter such as that produced by LanTronix. In this case the user has to specify a server
IP address.

When the recipient computer is in TCP fiServe
i Co n n e ctheaigknclosed tiie survey with the client receiving data, a pop up warning
window is displayed.

Enable serial output This will enable output out of a communications port. You can

specify the output port and the baud rate. Thellate must be high enough to transmit

the data at the specified sample rate of the magnetometer and accessories package. For a
magnetometer sampling rate of 100 ms (10 Hz), you should be able to transmit at least
2000 characters. We recommend a baws ohat least 38400 BAUD.

18.3 Real time cable length adjustment

MagLog versions starting with 2.84 have the ability to adjust the magnetometer layback

i nput without i nterrupting the survey. This
Layback 0 eshertrcut key i3 F2The layback can be changed regardless of

whether the data is being logged or.n@yback values also are saved into Interpolator

log file and Line Number fileThe Line Number fileean be used by the MagMap program

to reiinterpolae the fish position in pogirocessing mode. It is assumed that cable length

did not change while acquiring the data (within the line), but may change when logging is
stopped (in between lines).
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The purpose of this is to allow winch operators to vaeyddble length in redgime due to
varying depth conditions. Automated cable payout indicators can be used to accomplish
this also. See section on payout indicators for more information on this facility.

Below is interpolator layback dialog:

Change layback ﬂ

Layback [zable out), [m] 100

GPS-winch distance, [m] |1EI

¥ Show warning meszage

if lagging is an
Cancel |

As for the Interpolator setup, layback is entered in two terms: cable length (layback) and
GPSwinch offset.The Interpolator useie sum of these values. The sum is also decbr
in the Interpolator log file as well as in Line Number file.

If a Cable Counter Dace is employedhelayback distance entera@uthis dialog boxs
disregarded and onthe GPSwinch distance is added to the Cable Device reading.

18.4 Interpolator wizard.

It is possible to adjust magnetometer(s) positions wsimigard similar tathe MagLog
Wizard used to set up the survey. This option is available Wakput devices /
Interpolator wizardmenu and applicable if one or two magnetometers are liseo.
magnetometers are employed, tiser should seleetconfiguration (transversar
longitudinal) and sensor order, afeénentersensoigeometry at the second wizard
screen.

Hereis thefirst screen of Interpolator wizard for transverse gradiometer:
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Interpolator Setup X|

™ Longitudinal [~ Reverze zensor order

Select the picture which best
fitz your actual geomety. Be
ready ko enter the walues

A B.C.0.C1 and C2. On the
next zoreen, enter these
values [all diztances are in
meters and the central
meridiat in degrees). The
midpaint between the bwo
zenzorg in the tranzverse
array iz known ag the shift
point. [F wour surey
configuration iz completely
different from these, you will
need to manually configure
the interpolator. Please see
thie marnual for further

C E infarmation.

< Black I Mewxt > I Cancel

The second screen definde gradiometer geometry the same way as is dotieein
MagLog Survey Wizard:
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Layback parameters X|

our geometry: Pleaze erter your approximate

longtitude below [interger degrees]

Central meridian; IE

— Offzet parameters

GPS - winch distance, & [m] (10

Tows cable length, B [m) |1 1]
GPS starboard offset, D [m) IU

Mate: can be negative

Firzt mag offzet, 1 [m] I':'-FE
Second mag offset, T2 [m] ||j|_,'-"5

dhet ] e2

< Back I Finizh I Cancel

When this dialog box is completed, tlkex i st i ng positions wunder i
deleted and new positions are created. This simplifies geometry definition.

18.5 Interpolator Output

The Interpolato out put dialog is called by selecting
out puto menu item. This allows the user to s
format each field as needed (for instance Latitude / Longitude can be formatted as degrees
/ minutes or degrees / minutes / seconds). A variety of options is available: 1) include field
names (which can be-gssigned by the user) into the stream, 2) add prefix / postfix, 3)
output each field on separate line (mshiing output), 4) decimate @afoutput each 10th
or so string to reduce network overhead), 5) select separators (space, tab or
comma), and 6) append checksum to each string or not. Position information can be sent
out in the form of NMEA GGA messages to be accepted by another Maghggoc
other navigational software.

Below is the Interpolator output configuration dialog:
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Configure interpolator outpuk 5[

Available figlds: Selected output fields:

MAGT N i} 5
CIGMALT — DEPTHT -» DEPTH1
DEPTH1

SIGHALZ
DEPTHZ
&G 3

DATE Add »x |
TIME

GPS_LOM

GPS_LAT

SHIFT_LOM

SHIFT_LAT

ATARGETS b
Al L= _POIMTS

LOM_aAlLl=1

LAT_ALL1 - -
LOM_ALsz2 ;l Edit... | Remove field |

V¥ Include field names in the output v Add checksum ta the output

Output farmat; IMuIti shritig "I Output field zeparatar; ISF'.-'i'-.EE "I
Clutput prefis: |$ Clutput posthis: I

Decimate data for outpt; |1 3: Caonfigure GGRA autput... |

k. I Cancel | S ave protocal file... |

The following controls are available:

1 Auvailable fields list all Interpolator output fields by their internal names. By
selecting the fAdedadd bauntdt opnr,e stshien gf itehled fic a n
ASelected output fieldso |ist. Only field
field from the available field list can be represented only once in the output list.

1 Add>> Selecting field onthe leftandpees ng AAddo button displ a
following dialog:



= =4

= =4

Configure output field X|

Intemal name:  MAGT

Output narme: IM.-'-‘-.I31
Format; -
Digits after dat: I? 3:

k. I Cancel |

Here the user can specify how to output a selected field. It is possiblagsiga

the output field name (for example, AMAGL1
output format. The following selecios ar e avail able in the ff
Original, Decimal, Degrees minutes, minutes, Degrees minutes seconds. If
Aoriginal 06 is selected field is sent out
l og file. nADeci mal 0 -formétingadftheefieldvaleel ect i ons

bef ore transmission using the ADigits aft

Edi t é buttodm changes the output attributes for the field already selected for

out put . 't di splays the same dialog as AA
list.

Remove field.Removes currently selected field from the output list.

Include field names in the output.Output field names are transmitted along with

field values if this box is checked.

Add checksum to the output.Each output string can be appendedbystas i gn A * 0
and checksum similar to NMEA messages i f
not included in checksum computation.

Output format. Two options are available: single string and multi string. In the

first case all fields selected for output arecatenated into a single string

terminated by CR LF characters. Checksum is computed only once for the whole

string. In the second case each field selected for output generates a separate string

in the output, each with its own checksum.

Output field separator. Space, tab sign or comma can separate output fields.

Output prefix. Output string can start with usselected prefix. Prefix may

include spaces (in fact, the prefix should have its last character as a space to

provide separation for the first figld

Output postfix. String can be appended by usetected postfix. Postfix appears

before checksum.

Decimate data for output. This option allows reduction transmission and file size
reduction. By default the Interpolator computes a position for each noaggter

string. For instance if the magnetometer runs at 10 Hz, the Interpolator computes

10 strings per second. I f the fADeci mat eo
strings is transmitted (note that transmission speed is not uniform if GPS isgrunnin
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at different rate, say 1Hz)"stringfis iDeci mat e
transmitted, reducing output rate by factor of 10.

1 Save protocol file.This option allows saving a description of the output into a
separate ASCII file. The file can be wied in notepad and printed if needed.

1 Configure GGA output. Position fields can be output in GGA format. In this case
each GGA string occupies a separate string. GGA format compiles with NMEA
specification. By pressing this button the following dialogaited:

Add interpolator GGA oukpuk x|

Latitude: | SHIFT_LAT =

Longitude [SHIFT_LON =l

Output prefis [2 characters]; IML

k. I Cancel |

Check AEnabl
GGA form. Th
Out put prefix (2 characters) appears | mme
string (in this exmple selecting ML generates an Interpolator output string starting

with $SMLGGA).

to make MaglLog

e GGA out put
en #fAL and fALongitudeo

0
atitudeo

Here is an example of Interpolator output with settings as indicated in dialog boxes above:

$MAG1 20295.746*79

$DEPTH1 164.043*72

$MLGGA,,3751.9731040,N,12227.0080880,W,2,, ,27.000,M,,M,,0000*69
$MAG1 19882.415*7A

$DEPTH1 164.043*72

$MLGGA,,3751.9719040,N,12227.0092940,W,2,,, - 27.000,M,,M,,0000*6D
$MAG1 19564.913*74

$DEPTH1 164.043*72

$MLGGA,,3751.9708900,N,12227.0103140,W,2,,, - 27.000,M,,M,,0000*61
$MAG1 19183.721*76

$DEPTH1 164.043*72

Note that only 4 fields from GGA message are included in the string: latitude, longitude,
GPS QC and height.



18.6 Interpolator reset

In some casetheuser may want to restfte interpolatoposition computatiornlhe nost
typical case isvherethe tow system is=scovemg from aturn withalong cable. It might
happen that interpolator stilasnot recoveedfrom turn but the operator knows that the
cable is straightln this caset is possible to manually ford¢ae Interpolator to start
computation fronthe current location informatigmssuming that magnetometetasated
directly behind the boat.

187How I nterpolator calculates shifted

In this section we provide a brief description of the method used tdateltiie position
of the Fish being dragged behind a boat.

Let s consider an object (magnetometer

constant (and known) tow cable length. The boat is equipped with a GPS receiver and

therefore its position is adable. The task is to provide a reasonable approximation for
the magnetometer Fish position based on GPS readings and cable length.

The picture below illustrates the Dragging Algorithm solution:
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Solution is approximate and does not take into aet8D configuration (depth) and
physical effects like friction or side currents. Nevertheless it provides a reasonable model
for fish behavior even if the ship makes a turn.

We assume that we know position of the ship (A) and the magnetometer (Ng &tamd

we know the cable length. At time e know the position of the ship (B) but do not

know the position of the Fish (M.) To find it we draw a straight line NB between old
magnetometer position N and new ship position B. Then we count the cajiteflem B
towards N. A new point M is the estimated position of the magnetometer sensor at time t

It can happen that distance BM is greater then BN (if ship does a sharp turn). In this case
magnetometer position not changed (literally it would sink).

The method explained above assumes that the magnetometer sensor position &t time t
known but it is unknown at the start of the line. Therefore to start calculation process we
need to find somehow initial magnetometer position. Different techniquéd beg

employed but one of the easiest is to use an initial part of the recorded path to find
direction of motion. We can approximate these positions with a straight line using least
squares method and count cable length back along this line. This gesesoaable
estimation for the initial magnetometer position. After a short time the influence of the
initial position becomes negligible.

It should be noted that this method is not designed to work in sharp turns. It is also does
not take into account theegdth of the Fish (if Fish is deep then horizontal distance is less
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then total cable length). Another problem is that the GPS normally is not mounted at the
same point as the tow winch; therefore the effective cable length should include the
distance fromfe GPS to the winch.

18.8 Interpolator Examples

This shows a few commonly used configurations and how you might want to set up the
Interpolator

18.8.1 GYRO, GPS, and Cable length using transverse horizontal gradiometer.

The system components we have in this example are:
a) GYRO
b) GPS
c) Cable length measuring device (payout indicator)
d) 2 magnetic sensors separated by 20 meters (transverse horizontal gradiometer)

Thepositionswe want to output are:
a) GPS
b) Tow point
c) Shifted point behind boat
d) Sensor1l
e) Sensor 2

Output is to go to file.

Output specifications are geographical coordinates, and the@pP&s latitude and
longitude coordinates ($GPGGA messages).

A graphic describinghis is:
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The Interpolatosetup is as follows:
D Fil | out the AMagsoO screen:
Since we have a GYRQve are able to specify a tow pothat will be recalculated.
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Interpolator params E2 |

Mags |TRK | UTM | Postions| Net |

[T Add/remove interpolator device

— Aray configuration

bl agnetometer amay offzet, m; 0 B

— Tow point # GPS offsets
W Use pozition of tow paint instead of GPS

Caution! Pogition of tow point can be calculated
OMLY if gyra compasz iz available

# offzet, m [pozitive to starboard]; I 3
" offset, m [positive to bow]; I'IEl 3

] | Cancel |

Here, the maggtometer array offset is zero because there is a cable length measuring
device. Additionally, since there is a GYRe position of the tow poimian be
accurately calculated. The offsets for the tow poinst then be put inZ, -10) taking

into account that this is relative to the Gi&tfenna and that starboard is positive.

Fi |l out the ATRKO screen:

This is not needed because t heUseOREs no ORE.
Trackpoirtllo i s di sabl ed.
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3 Fi |l outo tstce efelT M

As shown below:
Interpolator params
Mags I TRE  UTH |Positions| Met |

V¥ Use Intemal UTH ¥ Geographical output

— Ellipzoid parameters
Ellipzaid name: |WGS-84 1934 j

ajor axiz. reters: |53?81 a7
Flattening: IZSS. 257223063

—UTH projection parameter:

Central mendian [degrees]: lm
Scale factor (09586 for UTM): IU.9995

Marthing, meters: ID
E asting, meters: ID

0K I Cancel |

Her dselnt@rnalUTNd i s specified beciainlatiudetande out put

longitude coordinates. The UTspecific parameters must be filled out correctly, and
ANorthingo and AEastingodo remain at 0 (we

fiGeographical Output box specifies that the all coordinates should be output in a
latitude/lorgitude format.

Entering the correct value for the Central Meridiaarigcial. If this value is not correct,

the Interpolator will not work, and you will see a warning message on start up. Please use
UTM zones table and your current position to findrappate Central Meridian value or

have you GPS connected during wizard set up so that the program will automatically
detect your position and set the proper Central Meridian

4) APositionso Dialog:

There are two sensor positions that should be calculated fi@e positions are filled out
as follows:

The first sensor position is specified as below:

Set parameters for mag # 1 |

Type: IShifted "I
Distance, m:

|2E|
Aziruth, degree; |2.7"|Z1
ITI Cancel |
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Here we are using the shifted point (a point behind the tow point that in this case refers to
the center point of the gradiometer ajraga reference point. Since the sensor is 20

meters from the tow poinand it is the left sensor of a horizontal gradiometer, we specify
the distance as 20 m, and the azimuth angle as 270 (&) eélegrees.

Note: If we were to use tnGPSas a reference point, we would use a distance of 22
meters (20m + 2m antenna offset) and an azimuth angle of 270 degrees.

The second sensor position is also specified:

Set parameters for mag # 2 |

Type: IShif[Ed "I
Distance, m: |2E|
IEIEI

Azimuth, degree:

ok I Cancel |

Again, the parameters are set with respect to the shifted pbmet distance is 20 meters,
and the azimuth angle is 90 degrees.

If the GPSwere used as the reference point, you would specify a distance of 18 (20m
i 2m antenna offset) and an azimuth angle of 90 degrees.

The final screen should look likke screen below:

Interpolator params
bags | TRE I UTH  Positions I Met |

tagnetometer's position;

Type | Distance | Azimuth |
Shifted 20.00 270.00
Shifted 20.00 90.00
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5) AiNet 0 Dialog (network connection setup)

In this case this dialog box is not used because there are no serial or Ethernet output
requirements

Important:MagLog will use the GYRO information in péisin calculations when it
is available. However, you need to check the calculations box for those that require
GYRO input because by default, they are disabled (e.g., for tow point calcylations

18.8.2 ORE Trackpoint Il, GYRO, and three sensors:

This example has an ORE and a serial GYB§o0 is not connected to the ORE but IS
connected directly to the logging computer running MagLog).

The system components are:
a) Serial GYRO
b) GPS
c) ORE
d) 3 sensors- sensor one is 5 meters behind acoustic target,
sensor two is 10 meters behind acoustic target,
and sensor three is 20 meters behind the acoustic target.

Thepositionsthat we would like to compute and output are:
a) Tow Point (when a tow point is specified, it is output instead of the GPS)
b) Shifted Point position
c) Position of acoustic target
d) Sensor1l
e) Sensor 2
f) Sensor 3

The output is to be written to file and we would also like to do a real time Ettiemnsfier
of the data to another computer on the network.

Output specifications are UTkbordinates, and the GR8tputs latitude and longitude
coordinates.



A graphic describing this configuration is shown below:
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1) Fill out AMagsO screen:

Interpolator params |

Mags |TRK | UTM | Posiions | Net |

[ Add/remove interpolator device

— Array configuratian

b agnetometer aray offzet, m: 5] -

— Taw paint # GPS offzetz
¥ Use position of tow point instead of GPS

Caution! Poszition of tow point can be calculated
OMLY if guro compasz iz available

# offzet, m [positive to startboard]: I 3
" offzet, m [positive to bow]; |-1 0 3

ak. | Cancel |

It is beneficial to specify the magnetometer offset and the tow asiatbackup
calculation. If the ORE were to malfunction, there would still be a valid calculation of the
magnetomaedr positions using the tow point and dragging algorithm

The magnetometer offset is specified to be 50 m (or if there was a cable length measuring
device, this would be specified as 0). The X and Y offsets are measured from ttee GPS

the tow pointas seen in example A).



2) Fill out ATRKO Screen:

Interpolator params Ed |

bMagz THRE |L|Th-1 IF'DsitiDnslNet I

[¥ Use ORE Trackpaint ||

Mumber of acoustic targets: I'I 3:
Lizt ORE target numbers: I‘I
—

# - offget for hpdrophone, m;

" - offzet for hpdrophone, m: |-3
¥ Enable median fikering  Filter size: |1EI 3:

¥ Use serial Gyro to calculate position

0k, Cancel

T h é&JsefORE Trackpoiito opti on must be enabled in order
take place. There is onbne acoustic target.

The X and Y offsets are specified with regard to the tow pdmthis case, we are using a
serial GYRO(t he GYRO is not connected Emblet he ORE)

Serial Gyro to calcula posito® o pti on box . (The offsets can
checked) . We al so specified ,sothemffisetpoi nt (un
must be given with respect to this tow point | f  w eifietl aatownpdirtt thesep e ¢

offsets would be given with respect to the GPS position

We have also decided to enable median filtewtd a filter size of 10 readings (not
mandatory but this will smootihe results).
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3) rstieem
Interpolator params |
blagz I TRE.  UTH |F"|:u$iti|:-n$| Met I
¥ Use Internal LT k4 [ Geographical output
— Ellipzoid parameters
Ellipzoid narne: WGES-0d 1924
Major axis, meters: IEE?E'I a7
Flattening: {255 057000500
— Tk projection parameters
Central merdian [degrees): |-45 :I
Scale factor (09686 for UTH): IU-E‘E‘E‘E
Marthing, meters: |E|
E asting, meters: IEI
(] I Cancel
Her e, wé&sedntemd UTdd fib e ¢ a u satputstgengrdpircal

(latitude/longitude) coordinates ($GPGGA messages). All known GPS receivers export

data in this érmat and therefore this box always should be checked. We then need to

specify the ellipsoid parameters and Upkbjection parameters. These parameters are
position dependent and need to be looked up (or automatically calculated if GPS is
plugged in and working).

Entering correct value faZentral meridians crucial. If this value is not correct the

Interpolator will not work, and you will see a warning message at start up. Please use

UTM zones table and your current position to find appad@rCentral Meridian value or
connect GPS to the system and allow it to properly calculate the proper Central Meridian.

We

don 6 tnorthipgg c mdstyn@ i her e

because we

coordinates to be true coordinates, rather than adjesirdinates.

We

al s dcedgraphivakoutpit unchecked because
rather than recomputed into geographical (latitude/longitude) coordinates.
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4) APositionso Dialog:

Here we input the magnetometer positidmet tve want to track. We have three sensors

S0 we need to enter three positions. Additionally, since there is an ORE Trackpoint I, we
can easily calculate the position of the acoustic target, so this is the best reference point to
use.

The final podiion screen should look like the following:

Interpolator params |
Mags | TRK | UTM  Posiions | Net |
b agnetometer's position:
Type I Diztance | Azimuth I
Target 5.00 180.00
Target 10.00 180.00
Target 20.00 180.00
Add... Remove |
(] | Cancel |

Here we specify the sensor distances from the acoustic target. Because sensors are behind
acoustic target azimuth must be 180

5) ANet 6 Dialog (network connection setup)
Here, we enablEthernet r ans mi ssi on b ¥nalenEtherket ng t he box 0
transmission . We then need to specify the receiyv
Your system administrator should know these values. One way of logging these data at a

remde location is to use MagLog or they can be displayed using a terminal emulation

program with TCP/IP capability
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Interpolator params E
Mags | TRK | UTM | Posiions Met |

r— Paint-to-point connection parameters

¥ Enatle Ethemet transmission

Receiver IF: Iﬁ Iﬁ W lﬁ
Port rumber: IW

— Serial Output

[ Enable serial output

Fart: |E:E|M3 vl Baud R ate: |384UD vI

] I Cahcel |

Important Points: It is useful to input tow points when you can because these will

allow MagLog to calculate the sensor positions in more than one way. Then, if you

have a situation where a particular device malfunctions, you have other calculations

that you can fall back on. MagLog will calculate all positions that you specify. For

instate, you could also set up another set of p
based on a shifted point. Since you have a tow piiagLog will use the cable

length to calculate a shifted point. You could then use this point tosgates of

three sensor position calculations based on
calculations as baelp calculations. For multiple calculations of this type on the fly

(real time) we suggest a high performance computer with a fast drivetarad lo

memory

18.9 Interpolator Diagnostic Messages

In certain cases the Interpolator cannot compute all or some of the requested positions. In
this case the status light will remain red. However when logging is started, the log file size
will increase.

In mog cases there will ba diagnostic message on the screen in the form of dialog box
wi t h an ATh&nmesshge will stay on the scresrong agrror conditions
reman.l f t he AOKO butt omilfesccup.r essed, the messag

The following sectn defines Interpolator messages and their meaning:

1 AWrong INTERPOLATOR central meridian! Please adjust in Output
Devices / Interpolator / UTM!" Indicates that the Interpolator cannot perform an
internal UTM transformation because the current GPS pos#tiotore than 6
degrees away in longitude from the central meridian. Adjust the central meridian
setting in UTM setup. (If GPS is attached and running as it should be you will be
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give the opportunity to automatically correct the Central Meridian valugaiRes
survey.

INTERPOLATOR: cannot accept GPS positions!interpolator cannot use

positions from the GPS. This typically happens when the user mistakenly requests
fiUse position of the tow point instead of @GPS o0 p t Magstab of mterpolator

setup dialogTo use this function, a GYRO compamssstbe available. Please
checkMagstab and uncheck the box if needed. Restart survey.

INTERPOLATOR: cannot accept MAG data! Interpolator cannot use
magnetometer data. If the magnetometer is working correctly chéek dlepth

sensor is calibrated properly and if the depth sensor reading is used in layback
calculations.

1: INTERPOLATOR: cannot interpolate UTM. Interpolator cannot interpolate

GPS position at magnetometer sample times and shifted positions (this haans t
the log file does not have any useful position information). Check if GYRO was
requested (on tab ATRKO) but there is no
2:3 INTERPOLATOR: cannot interpolate Lat/Lon. This is the same as the

section above but the outputshiaeen requested as longitude and latitude.

4:5 INTERPOLATOR: cannot interpolate ORE. If no underwater positioning
system (ORE TrackPoint Il) is available but an acoustic target interpolation was

requested, the Interpolator outputs this message. Chebkthe Ko t ab i n
|l nt erpol at or s ldse ORE Tackgbintdia b enatsheckesl. i
Box fAUse serial gyro to calculate positio

present (however GYRO must be connected to the computer in this case).

6: INTERPOL ATOR: cannot interpolate aux. points. The usual reason for

this message is that the user requested computation of the auxiliary position based

on a position of the acoustic target when there is no ORE Il system. In this case

the Interpolator fails to conuype these positions however still computes positions

of the GPS and shi Pdsibod® ptoamtof Gioh ¢ ol MtChrem
setup and make sure t hTamed.arRe moo ep d shietm ad n
they are present. Restart survey.
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19 MagLog S urvey Navigation

MagLogLite and MagLogPro software versions 3.33 and later provide basic navigation
features to help steer a survey vehicle on a-deBned route. The navigation features are
summarized below:
1. AGPSwindowallod t he user to define survey rout

dialog box. Each route is a straight line defined by its start and end point.
Additional functions are provided to create routes parallel to the base route and
manipulate them.

2. During survey theiser can activate navigation along the route using the mouse
cursor or dialog. The selected route is used in conjunction withsstrack error
indicator. Data logging can be started automatically as soon as the route is selected
and the starting poinsg reached.

3. To assist in navigation there is @3crosstracke r r or i ndi cat or using
motif. As soon as a route is completed, logging can be automatically terminated.

4. The GPS window allows the user to select different orientation modes, imgladi
ARoute UPO and a AHeading UPO selection.
appearance of the GPS window for route navigation.

5. The ASurvey Routeso dialog provides for Kk
routes. It also provides a measure @ tjuality of the completed routes including
the percentage of time when vehicle was in a given proximity of route line. This
Acompl etenessodo or fipercentageo value can
repeated.

Below we list an overview of these featutessng practical examples and at the end of the
chapter details of each dialog box are provided.

19.1 Terminology related to the navigation and GPS map window

1 Routeis defined as a straight survey line with specific end points specified as
Latitude and Longitde coordinates. Each route is given a unique name. No
duplicate route names are allowed. A Transverse Mercator projection is used to
steer to the route and no great circle computations are performed.

1 Active routes the route selected for current navigat Only one or no active
route can exist at a time. The active route is highlighted in the GPS window and is
di spl ayed with a ddsstrackewa indicata.Dependiagpod t y p e
the level of completeness the active route can automatdatallyge its state to
fidon® i f it i s consi dpamnedd icfo mpH e tperoae btaadke
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completeness is low. The acceptable percentage of completeness is defined by the
user. The active route name is logged as part of the interpolator file.
1 Planned routeThis is the default state of all routes created for the survey. A
Apl annedo route can al ways be ssaluected fo
changed to fAactiveo. Al Apl annedod routes
andcolortdbe easily visible in the GPS window.
with the&i sighefinSurvey Routeso dialog box
1 A Do ne o0 Thisaaute is considered to be completed. It assumes the user has
run this route at least once and he or she is stigfith the navigation quality. All
Adoneo routes have their own color and 1|
window. It is possible to disable fidoneo
accidental activation by the user.
71 Crosstrackerror. Thisterm is defined as the distance from the active route to the
vehicle location, measured perpendicular to the route line.
1 Swath widthThis is theacceptable deviation from the active roler instance if
the swath width is 10 meters it means that acbéptaoat positions are ina+ 5
m corridor from the active route. No navigation aid information (left or right
arrows) is posted if vehicle is in the swath corridor.
1 Line numberThis is an integer value which is assigned to a section of data in the
data file. By default the line number is increased each time data logging is started,
regardless of how the logging is started (a mouse click or key combination
generated by the user, by entering the survey area or by selecting a survey route). It
is impottant to understand that line numbers are always integer values. Each line
number can be used only once to simplify data processing. Lines numbESTare
related to survey routes. Each route can be logged multiple times using different
line numbers.

A

Note:l t 6 s i mp or t alingnumberénd tootenamesiT liesedvwo
values are independent of each other.

19.2 Setting up survey routes step by step

Setting up survey lines can be performed during the survey or as part of the survey
preparati aneusSungeiyyCPéano mode (available fr
plan). We discuss the psairvey set up in this chapter. One of the following should be
available prior to route preparation:
1. Start/ Stop coordinates for each planned route, as latitudgifude pairs. User
has to enter all pairs into MagLog.
2. Start / Stop coordinates for one route (also called the base route) and requested
separation between routes, as well as number of additional routes. In this case the
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user has to enter the initial paif coordinates, or a position of the starting point

and length (in meters) and azimuth (in degrees) of the base line. MaglLog creates
routes parallel to the base route using the requested separation and the number of
routes to the left, right or both ditions from the base route.

The user can obtain this information by means of a GIS system, maps (printed or
electronic) or using a popular geographic viewer such as Google Earth. The datum used
for route coordinates must match the datum used by thedGig) the survey. Contact

the manufacturer of the GPS if you are not sure which datum is used in your GPS.

In this example we are going to use popular geographic viewer Google Earth and the
WGS-84 coordinate system which is the default for most GPS sgsté&or instance, if

we plan a base route under Golden Gate Bridge-F$amcisco) it will look like the

following:

M H
l Need‘l‘és

By selecting the Start and Stop marks and us
coordinates can be obtained as follows:

1. Start:37° 49.151'N 122° 28.053'W

2. Stop: 37° 49.063'N 122° 29.305'W

Letds assume this is middle |Iine of the suryv
(lines) on each side of the base line for a total of 11 routes, with 100 m separation between
them.



Stat MagLog and proceed to the fAFil e /
ACreate Survey Plano i availabl e 1in
EﬂMagLug
|Fi|e Wiew Configure  Cukput Devices  Help
Start MNew Survey Chrl+n .
Continue Existing Survey  CrrlHHC ’i
Survey Wizard, .,
Create survey plan...
User flags...
Play back surwey
Start Logging Chrl+5
Skom Logding (ChrHE
MagLog window may look like the following:
_lo/x]
-' File Configure Wiew OQutput Devices window Help _|ﬁ’|ﬂ

. ¢ ¢ ¥ I I |
.

-0.0055975 0.0028594

North UP GRID:100m

B636[6 m

Ready

0.0055975 -0.0028594
|Prinking OFF |0.003777 |-0.002253 |Line O |meters |05) 4

Note that by default it is centered on the equator andl@egitude. This will change

when route information is added.
Now sel ect me nu
use the context

ifConf
me nu
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The

The
t hi

&iMagLug - [Survey plan]

-' File | Configure  View Output Devices  Window

Imput Devices
Displays canfiguration

Survey Routes, .,

Lime Mumber: A0
IInits For this surey *
Zamment Alb+E

Display (GPS)
Start auto logging...
on krack plots

ASurvey Routeso dialog boxoroueshdves pl ayed,
been created).

Survey Routes ﬂ
Route | otatus | e | Lonl | Lak1 | L
1| | i

Load...

Add roukes, .. | Remove, .. Femonve all | Save, .,

Hink: Double-Click on the kable to edik values

Change status, .. | .ﬁ.dvanced...l Export as GPE. ..

Lat/Lon Format: IDecimaI degrees j

—Apperance:

Current line [ |v| Style: I— vl Line width: IEI _%
Planned lines [ |*| Style: I— vl Line width: I':' _I?
Complete lines .l*l Skyle: I— "l Lire: width: I':' _%

easiest way to add rou
s button to display the
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Adding routes x|

— Single route or baze route for mulliple routes:

Type: IEy bwo points j

Start paint langitude: I'I 22 28 053w

Start pairtt latitude: |:3? 49.151M

&dd from Hags... |

End poirt longitude: |12 29.305w

End point latituds: |37 49.083N

Sdd franm flags... |
Azimuth; IEI Distance, m: |100

Annatation: I

— &dditional multiple survey routes:
¥ Create multiple routes parallel to the base

Total routes:; IE{ 3: Separation, m: |1|:||:|
Side fram the base route; IEDth zides vI

[looking from Start paint to the End point]

] I Cancel |

In this example the start / stop coordinates are used. Please conipegd ealues with
the Google Earth coordinates listed above, and note how they were entered. There are
several ways to enter coordinates:

1. Decimal degrees, negative for Western and Southern hemispheres.

2. Degrees and decimal minutes, space separated (hs pitture above). Append a

AWO or ASO to indicate the sign.

3. Degrees, minutes, decimal seconds. The same as above with space separator

bet ween each field. Append a AWO or ASO t
Enter the total number of routes on each side@btse route (5 in this case, totaling 11
routes including base route). Select fABoth s
Press AOko to create the routes.
NowtheASur vey Routeso dialog |l ooks as foll ows:
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Survey Routes X|
Rouke | status | e | Lonl | Lat1 |
# e 0 -122°25.040957" 37749,043306'

#= - 0 -122°28.046993" 37°49,097155'

e - 0 -122=25.053000' 37749,151000'

®r e 0 -1z22=25.059007" 37749, 204547

# - u] -122°28.065014' 37049, 258694
- 0 -1z2=z28.071021" 37°49,312541"

#o - 0 -122°25.0770z28" 37749, 366355"

¥11r - u] -122°28,083035" 37949.420235" p—
4| | b

Add routes, .. | Femove. .. Femove all | Save... | Load... |

Hink; Double-Click on the table to edik values

LatfLon Format: IDeg minukes

=

Change skatus, .. | Advanced. .. | Expart as GP¥. .. |
—Apperance:
Current line .|v| Style: I— vl Line width: IEI _I?
Flarned lines .|v| Style: I— vl Line width: I':' _I;
Complete lines .|*| Style: I— vl Line width: | O =
(0] 4 I Cancel |

Select the Lat/iLrowmt 00 man
base route as was previously defined in Google Earth.
Press AOko to show the rou
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WMagLug - [Surwey plan] - IEI|5|
-' File Configure Yiew CQutput Devices ‘Window  Help _|ﬁ'|5|

|_______
I D DN DN DN DD

-122.4918155 37.8235378

North UP GRID:500m
PE—— #11

]
R 3 [1

F—f——"ﬂ______________——————‘—'#g

1.3 Km

T W\\W
|
l

2.5 Km

-122.4639385 37.8121001
|Printing OFF |-122 478272 [37.822210 |Line 0 [meters [05/16/: 7

Note that coordinates of the area were changed to show route positions. The beginning of

each route is marked with green mark; the end of each route is marked with red mark. All

|l ines have APl annedodo statuss-—-Aiwhinch hies rioudiec &
dialog box shown above.

Now call the HASur v e yhisRanalsodh® acabinpisher gsingthex agai n

context menu (right c¢click on the MaglLog GPS
shown below:

Ready
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Set MAP Flag

.
——————  Lisk flags...
; I
Display. ..
——— | Clear GRS track J -
—— Set Route, ..
__— ———  Add plan elements....
& Zoom In g + ) |
———— & Zoom Out -
e
wpPan East { - )
———— dmPan‘West [ =<-) .
—
4-Pan Marth
e
- Fan South
Cross track indicator
2.5 Km
After the ASurvey Routeso dialog box is
a text file to be loadediot act ual running Ssurvey. Us e
Routeso dialog to call the file selecti
x
l:_;l(_;l | . w Computer » O5(C:) » data ~ tmp - - l“_:J ISearch @J
Organize + 1= Wiews ¥ | New Folder @
Favorite Links Mame = |-| Dake modified |v| Tvpe
mbdipole 9f17/2009 2:13 PM  File Folder
[E] pocuments mdipoleld 9/17/2009 2:14 PM  Fil Folder
More  » . kalman 592011 4:01 PM File Folder
. kmz 4/5/2011 1:18PM  File Folder
Folders ¥ mmagarray 9f17/2009 ;15 PM  File Falder
, kmp ;I mmaggrad af17/2009 2:16 PM  File Folder
= bdipale mmaginylib 91712009 2116 PM  File Folder
= dipoleld
, kalman
| kmz
p Magarray
m Mmaggrad =l
= maginviib
1) jasper-3.5
1) jasper-3.2
4 maginvlib-
1) track-05-C
E| '.A.'n“:nnl-h;l ql _PI
File: name: Isurvey-routes.txﬂ j
Save as bvpe: IText files {*.bxt) j
“~ Hide Foldersl Save I Cancel |

4
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Not e: Routes must be saved to use them after
exited. You must load the route file into aamitsurvey to use them. Afterwards routes
will be saved as part of the survey file.

For confirmation purposes the newly created survey routes can also be exported into GPS
exchange (GPX) format. This file can be used in variety of GPS receivers (for engianc

use a hand held GPS to steer on | and), as we
GPXéo0o in the ASurvey Routeo dialog. The foll

Export routes into GPX
Route painks separation, m I 5|:||:||

GP file name;

I Ziidataitmplgolden-gate . gpi e |

¥ &lcernate route direction

Murmber of routes in one direckion; I 1 3:
(0] 4 I Cancel |

Route Points refer to the separation of internal route line waypoints requissahfer
GPS receivers. Then press Aéo0 butten to sele
gate.gpxo i s entered. Press OK to start
message is displayed:

x

:l GPY Export completed, Tokal exporked routes 11,

Now open Google Earth, prnmatsasdoperthdnewly Openo,
created GPX file. You may need to select the following:

= Google Earth - GPS Data Imp ed |

¥ Create KML Tracks
W Create KML LineSkrings
v adijust alkitudes to ground height

Ik Zancel

The Google Earth satellite picture will look as the shown in the screen shot below:
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n
#2/5
»

#11
| |

Note that during export MagLog created additional route points (also called waypoints)
along each route at 500 meters separation. These might be necessary to use these routes
with external GPS devices, because most of them allow navigation to the next waypoint
but not direct navigation back to the route line itself. MaglLog can alter roetidir to

make it easy to use with GPS receivers.

Note: This chapter presentation also can be used to create survey routes in MaglLog
working (survey) mode. For instance if the survey is started in the office without the
actual devices connected, or posgiléing a second computer to generate them, it is
possible to create the survey routes as described above. In this case they become part
of the survey and are saved in the .Survey file. When a new survey is started with
Asettings of t tharbutepableiyvautomascallgioherived.y o0 ,

19.3 Easy way to set up routes using Google Earth and base line

Inthissectiormas i mpl i fi ed version of the procedure at
feature of the Google Earth. Single segment created in &&agth and then exported as

KML file, to be used with MagLogdStart Google Earth anthvigateto the place of

interest, then pregke _ button on the toolbao adda single segment, aghown

below:
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Needles

ivFort Point Rock
O '-\._,\

In the properties dialogitype meaninful name, | i ke AlineO0OO0 as sh
i
Marme: I

Description I Style, Calor I Wigw I Altitude I Measuremn 4|’

addlink... | Addimage... |

(o4 I Cancel |
Z
Note that you can drapeends of the line whilthei Pr oper ti eso di al og i s
you closghisdialog you can right click on Aline0O0 in
to show it againAdjust line location as desired.
The next step is to satieeline asaKML file (not KMZ, which isthe defaultselectior).
Right click on the | inélactehsé&cthe | eft pane and
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E} 'E' My Places
+ Untitled Placemark:
P M linen

R W Temporary Places Add '

Cuk

Copy
Delete

Renarme
Rewverk

Save Place As. ..

Share with Google Earth Community
Email...

Snapshot Yiew

Shioww Elewation Profile

Properties
Select output format ds ML . I n this exampl SartftMadLegyanda me i s T
go to the create survey plamde, and calhesurvey routes dialog. It should be blank (no
routes available). Press fALoado button and s

sel ect f i Thslodds theraute wHiclmshows in the route list. Note that

this way you can define all routes by hand using Google Earth and imporaliregm

once In this exampldnere we create additional routes parallght® singldine which was

loaded from KML.

In Survey Routes dialog,r ess fiAdd routeséo button. The fo
displayed:



x

— Single route or baze route for multiple routes:
Type: IE}I hwio paints j

Start point longitude: I-'I 2247107218
Start paint latitude: |37.62634383

I Add from routes. . Add from flags... |

End point longitude: |12 48355708
End paint latitude: |37".E1 990934

Add from flags... |
Azimuth: IEI Digtance, m: |100

Annotation: I

—Additional multiple survey routes:
v Create multiple routes parallel to the base

Tatal routes: IS 3: Separation, m: |5E|
Side fram the base route: IHighl zide "I

[locking fram Start point to the End point]

Cancel |

Notethen Add from routeso button which is highliq
in start stop positions frote existing route, and then create new routes parallel Thé.
original route should be removed later becangéis caset will be duplicated. Press this

button:

x

Select route: |1

=
/ Cancel |

In this case there @nly one route to select. Press OK, and Start / End coordinates will be

filled in automatically. Proceed as described abovadate multiple lines parallel tbe

route imported from Google Earth. After all routes/e beerreated, you can remotee
original route Al10 from the |ist because it
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19.4 Using survey routes

Itis assmed thathes ur vey route file was created in thiq
Preparationo MagLog mode. The steps necessar
are described here.

1. Load the route table into the survey. The easiest way to do tbisight click in

the GPS window and select ASurvey Routesé

here:

Set MAF Flag

[
—T  ListFflags...
_ I
Display. ..
| Clear GPS track k
I

-1 ek Route, .,

Survey Roukes, .,

1 Addplan elements. ...

& ZoomIn{ + ) T
[ & Zoom Out (- ) L
. mpPan East [ -= )

4mPan West { <-) -
| 4rPan North

-Fan South I
L Cross track indicator

T

This brings up the fASurvey Routeso dialog
Press the ALoadéo button and dlel ect a previ
2. Create arosstrackindicator window. Right click on the GPS window and select

fiCrosstracki ndi cat or o as it i s shown bel ow:
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T

Set MAP Flag I
~ " ListFlags...
—
Display. ..
R
Clear GPS krack, 3
—

BE— Set Route, .. —

Survey Routes, ., —
——— add plan elements. ...
& Zoom In{ + ) —
-] &} Zoom Ouk § - ) L
mpPan East (| -= )
4mPan West { <-) T
__ 4PanMorth

-Fan South I

3. Anewempty miniwi ndow wi | | be created. I't may ha:
Routeo in it. | t il the dtubl ronteis selécted (actvatedyfart e d un
navigation.

Let 6s assume boat is approaching the rout
the mouse cursor near to the route line and right click to bring up the content

menu. Note that route directioneonot matter it will be automatically reversed

if needed as you approach the beginning of the line. However if you click

somewhere in the middle of the route line the program may not be able to figure

out the correct route direction. In this case yoay have to reverse the route

manually usingontext menuor he ASurvey Routeso dial og.
menu is shown below:
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Set MaP Flag

Lisk flags. ..
Display. ..
Clear GPS track. ¥

Set Rouke: 25

Survey Roukes. ..

add plan elements. ...

Auto Scroll (Midlle Btn)

2 & Zoom In{ + )

= Zaom Ouk | - )

=pFan East{ -> )

dmPan West { <-)

4-Pan Marth

-Fan South

Remove cross track indicator
Mouse buttons help —

e
The pogram showsheroutethatis going to be activated. Note that you can also

activatea route usinghe mouse / keybodrshort cut keys, as described beléiter
the route is selected it will be highlighted on the screen, similar to the screen shot
below:
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5. The program highlights the selected route and starts navigation, as well as logging
the datdif this option wa selected, see belov@nd active route is extended with
thin dotted lineThe previously createcrosstrackindicator will be updated as
shown below:

H. Cross track indicator |Z| |E| E|
Settings

|II|III|III|III Illllllllllgllll
25 =20 -15 -10 10 15

d: 2.5x2.5m

ROUTE 7: 488m

For this particular display, the total width of indicator is 50 m (see ruler on the

top), swath with (green) is 10 m, and grid size is 2.5 x 2.5 meters. Currently
navigated route number is 7, with 488 m to go to the end point of the route. Boat
heading (taken from GPS or gyro compass) is 132.9°. Boat is 1 m left of the center
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of the route {1 in the mddle of the screen). Route28%completed (number in

the left bottom corner).
6. When thecrosstracker r or i ndi cator is filockedo on t|
vehicle navigation. The GPS window can b

This is accomplisheldy going into the GPS display dialog or by using shortcut
CtrlTO (orientation) or usi ng mous éuttentadr &€ f tc ua | indkod d

(mouse cursor must not be located in the surveyayrieither routevhen using
this shortcut)This willtoggleh e GPS screen from fANorth UPCc
mode as shown below:

—8*51 954376 Route: 2 315.1" GRID:S50m

v

ol

97 Bm -

REREERR

98.2 m
—8°51.861019' 37°2_410425"
Note that the route name and azimuth are shown in the upper part of the window
as well as North ArromJsing the CtdO shortcut again will toggle the GPS
window into ANorth UPO mode.
7. After the route is completed tbeosstrackindicator will be disabled, logging is

stopped and route statistics are shown:

DONE: 7 35% Max:19m

The message states that route 7 was completed, 35% of the time the vehicle was within the
swath limits, and maximum deviation fromethenter of route was 19m.
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The ontext GPS menu has different appearance \almente is activatedAn example is
shown below:

. Set MAP Flag

. . List Flags. ..
Display. ..
. Clear GPS track. *

. Reverse Route: 25

" Stop Rouke: 28
. - Riaute MO selectable
. Survew Roukes. ..
. add plan elements. ...
’ v Aukto Scroll {Midlle Bim)
& Toom In{ + )
& Zoom Out - )
s mpPan East { -= )
. dmPan West [ <-)

| frPan Morth
. . - Pan South
. Remove cross track indicakor

Maouse buktons help

In addition tonormal menu items you will seetifatRe ver se routed and AStc
alsoavailable. The first selectionwerseghe active route withouthe necessity to go into

thegeneral survey routes dialofhe ioute may need to be reversed if it is selected in the

middle andhe program cannot figure otite correct direction based on GPS location

relative totheendm i nt s of the route. m&dute pannothbeit e 0 can
completed as planned (for example, becausaobstacle) and has the same effect as it

would be if GPSantenna were tpasstheend point of the route. Note thizie

completeness levéd calculated in this casethich would not occuif theuser simply de

activatel theroute.

This concludes the initial overview of MagLog navigation features. The following

sections give an wdepth overview of each feature, along with a full descniptiball
controls.

19.5 Navigating with cross -track error indicator
Usingcrosstrackindicator typically includes the following steps:

1. Select a route with the mouse as the boat or vehicle is appro#chiraute Note
that you can always select anothertraes i f t he survey plan has
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on routeo is required it begins only afte
route (note: when the vehicle, not the towed fish passes the point). When

approaching the linghe crosstrackindicator andsPS window will looKike the

example below:

8 oga-vig.dat, GPS, GPS 2] - Cross track indeator [ [,
-8.8656917 37.0404371 North UP GRID:50m
N e ‘ [N | i | [ — [N ‘ rri ‘ [N | [ |
5 -20 -15 -10 -5 P 5 10 15 20
rid: 2.5x2.5m

XMAP_#15 Start: 7: 16m - 0 31 790

SrBm

1437 m
-8.8640750 37.0395629
Notethewor d AStart: 0 indicates that boat i s

and it is still 16 m from the beginning of the line. This allows the vehicle or boat
to get aligned with the route befdiee start of the survey.
. After vehicle reaches the first point of the rquke indicator changes to show

fidistance to go to the end of the route and percentage of the route completed

i gea-vig.dat, GPS, GPS
-8.8660895%4 37.0408172 Route: 7 316.1° GRID:50m

@é

\II‘II\lIIIl\II \illll\ll\lll\ll
-20 -18 -10 5 10 15 20

u: 2.5x2.5m

ROUTE7: 532m

9FBm

143/7 m
-8.8649712 37.0410828

A. The large red triangle shown above gives the direction to steeehicle
back on route. It automatically disappears when vehicle is within the swath
interval (shown in green) and-eppears again if boat goes out of the
swath.

B. The graduated rule at the top of indicator sktive current boat location
relative to thecenter of the swath (shown with smaller red triangle pointing
up). Note that if boat is too far from the center this indicator this triangle
can go out of view.

25¢



The lectangular red bar (at the top in the middle of the screen pointing
slightly left in thiscase) shows the direction and relative magnitude of the
cross route speedf direction of the speed bar coincides with the large red
triangle, then the vehicle is approaching the route line.doakeshown
thespeed bar is on the opposite side of @ dine from the small red
triangle Thisindicates that vehicle is approaching the route line.

If the rectangular respeed bar anthelarge red turn indicataareon
differentsides of the zero linghen the alignment is getting worse and the
vehide is getting &ther from the planned routéf this occurs the
rectangular redpeed bawill be on the same sidas the small red triangle.
Note:thespeed bamay not work correctlyf the GPSposition is of low
precision(5 to 7 meters accuracyh this case th&alman filterwill need

to beenabledseefienable filtering b é. |Albemately the user can
disablethe speed bar by enteriragero scaling coefficient.

. Crosstrack Error is indicated by tHarge number in the middigross

track Thisis thedistance from the vehicle position to the route, positive
being right.

Heading. Boat heading is displayed in the right top corner of the indicator.
This isthevalue taken fronthe GPS VTG message or gyro compass. If
either one is not availabléyis valuewill be zero. The value is not filtered
andit is displayed as it is computed by the GPS or reported by the gyro
compass.

19.6 Using Cross -Track button toolbar

Starting with version 3.39b MagLog providgbutton bar as part of the cregsack
window. Button barcanbe made visible or hidden via context (right mouse click) or
fiSet t iwagshowmilow:

NEXT | REVERSE| STOPROUTE| TOGGLEMAP| ROUTES.. |

IIIIIII|III|III|IIIIII12III|4III|EIII|BIII

10 8 6 4 -2
314.3°

Grid: 5x5m
ROUTE 1: 503m
To end: 314.9°

Edit (Dbl Click)
Layouts...
File

Resume
Pause
Close

/

)
. —

The button bar isisible when menu

itenshow toolbais checked or hidden_othervise.
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The buttons provide quick access to fikowing features.

1. PREVIOUS. Activates previous route in the route list. Depending on current
vehicleposition route can be auteversedlf start of route list is reached,
warning message is posted. Note that fbufon mouse button #4 can be uéad
the same function, if enablethere is also keyboard short @lt + Ctrl + P. If
there is no active route program uses last active route to find out what is
Apreviouso or fAnexto routes.

2. NEXT. Activates next route in the list. The functiaorksthe me as above, but
advances to the end of the route list. If end is reachwdrning message is
posted. Note that for Boutton mouse button #5 can be used for the same function,
if enabled. There is also keyboard short cut Alt + Ctrl + N.

3. REVERSE MagLog typically reverses the route if it is started nearféinend of
it. If this is not the case, i.e. route is activated in the middle, usenesayto
reverse route manugl This is quickly archived bthen REVERSEO butt on.

4. STOP ROUTE. This stopsavigation along given route.

5. TOGGLE MAP. Toggles GPS window orientatio
UPO and vice versa. The same can be done w
that ifaroute is activated ithewrong direction that it will appear asviexsed in
the GPS windowi.e. your vehicle will be moving top to bottom instead of bottom
to top. Use AREVERSEO bituaticnon t o qui ckly ¢

6. ROUTESé S h &urvey Routesialog window.

19.7 Survey routes dialog in detalils.

The Survey Routeslialog is accessible via Configure / Survey routes GPS window menu
or via GPS context menu. The general view of the dialog is the following:



Survey Routes ﬂ

Route | ctatws | % | Lonl | Lat1 |
4 eeee- ] -3.87139042 3704442053

= e ] -3.86557370 3703957167

16 -done- ] -3.86561353 37039539338

| ] -3.86565337 3703960312 J
13 -done- ] -3.87154973 3704429342

@ - ] -3.86573303 3703954453

20 e ] -3.87162947 3704422933

21 -done- ] -3.87166930 3704419305 =
] ] o
add roukes. .. | Remove, ., | Femove all | Save. ., | Load.., |

Hink: Double-Click an the kable to edit values Lat/Lon Format: IDecimaI degrees j

Sort roukes. .. | | Zhange status. .. I Advanced. ., | Export as GP¥... |

Renumber For race track. ... |

— AppEerance:

Active rouke .|v| Style: I— vI Line width: |1 _I?
Planned routes .|*| Skyle: Line width: |1 _I?

Completed routes [T |*| Skyle: I— vI Line width: | 1 =i
¥ Scale annotations  Size, m ISU Min size, II'iXII 1 3: Max size, pix:l 12 3:

(] 4 | Zancel |

The main control of this dialog is the route table shown at the top. Each route is
represented by one row, loding its name, status, completeness (mankéd), and
coordinates (longitude / latitude pairs) of the start and end points. All values (except
completeness) may be changed by the user by dalibking and typing or selecting the
value. Route namesigt column) are unique, duplicate names are not allowed and an

error message is posted if the user tries to assign the same route name twice. The Status
can be changed at any time; however only one active route is allowed. Therefore if a new
active routds assigned then the previously active one changes its status automatically.
Coordinates may be typed as decimal degrees, degrees and minutes or degrees, minutes
and seconds, based on Lat/Lon Format drop list selection. The user can select multiple
routes by holding the Ctrl key and using the mouse.

The most importardialog buttons aresfollows:
1. Add r o Uhiséwgtén allows adding individual lines or a batch of parallel

lines, using Start / Stop coordinates, or azimuth and length of line. Noteutet
names are created automatically and may coincide with existing ones. In this case
new lines are not added, and an error message is posted.

2. Re mo v [Reletes selected routes from the table. Press andhestirl key to
select multiple routes for deien.
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3. Remove all. Clears the route table.
4. S a v &aves route table content in an ASCII text file. Only start / stop positions
are saved, no color / line style information is stored. This button must be used to
save route table craegatoemd imodtehe ASurvey p
5. L o a dLéad previously saved route tablenis option also allowgouto import
routes saved in some GIS formats, such as Google Earth KML, DXF, ESRI Shape
file (SHP), and GPS GPX format. It is assumed that each route is represented by
two poirts (start and stop) only. Routes with multiple waypoints may not be
imported correctly.
6. Changestatu¢ Thi s di al og al | owdirectbramdgi ng t he r
geometry for selected or all routdere only status and direction changes are
covered, se@ Changi ng Rout e Geometfmoyodtesaect i on se
selected, user has an option to apgpboperation to all route$irst selection

dialog is presented:
x|

—Operations

{* Change status | reverse
" Relative translation

" abloslute translation

" Change length

™ Trim routes

¥ Save routes before
changing geometry

Zancel |

Here first optionChange status / reversentrols startus and start stop pointshaf
route(s), while other options control line geometry. If first option is selected the following
dialog is dipplayed:

Change routes x|

hange selected routes status to: I.j.;. not: change j

[T Reverse selected routes

™ Set complete level ta zero

Zancel |

Usercan change the status of all s-@él eéeanted ro
the tabl e, for e as.\Noteteatyoucannda change)statosrof t o A Done
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multiple routes to active, because only one active route is allowed at a time. Selected

routes

can be reversed by checking AReverse

are exchangedit is also possibléo reset completeness level to 0 by checking appropriate
box, but this option should be used with caution.
7. Ad v a n cTais lutton controls additional options used in the program. Some of

these advanced features are not available (grayed out)ifasstrackindicator is

not

used in this survey. Press fiAdvancedé

Routes advanced settings x|

I¥ Start logging when route is ackivated:

W Mark route "done" when it is camplete by crosstrack

Crosskrack complete acceptance limik, % I 0

¥ Do not allow "done” roukes activation

Mouse route activation radius, m |0
(use 0 to autoadjust based on scale)

o, I Cancel |

Start logging when route is activated by the mouse. When a route is
selected for navigatigmhen data logging starts when vehicle reatches

start of theoute and stops when it passes beyesnd point. Note that
logging can be stopped at any time using standard MagLog methods. This
option is not available ifrosstrackis not used.

.Mark route fidoned when it is out@mpl ete.

is marked as fAdonedo after vehicle pass
completeness of the route is abtweuserdefined acceptance limit (see C

below). If the box is not checkgthe route will remain marked as

Apl annedod after c dhmputeeddaaivated. Thisn ei t her
option is not available if therosstrackindicator is not running.

Crosstrack complete acceptance limit, %. This is the threshold to mark a

route as ADoneo. For instance if the v
mak ed as fidoneo i f the vehicle travel ec
time. To mark a route completed or #fADoO
this value to zero. This option is not available if thesstrackindicator is

not running.

Di s abl eroufePhy meuse selection. When this checkmark jsheet
user cannot activate ADoneo routes wit
case where a route would be run twice without explicit change of its status

26C



via the route dialog box.ooltips in this casare also not displayed for
Afdoneo routes.
E. Mouse activation radius. Distance in meters or feet used to activate the
route by mouse click. For instance if it is set to 2 m then the user must click
within 2 m or less of the route line (not the route end) tvae the route.
Pl ease use A00 for scalable default:
radius based on the scale of GPS window. This is advisable in most cases.
8. Export aHfiskRodgcalls the following dialog box to export route
informationin the GPX GPS exchange format:

Export routes into GPX

Route points separation, m 500
GPY file name:
C:'\MagLogData'test.gpx |

lv Alternate route direction

Mumber of routes in one direction: | 2 =

QK Cancel |

A. Route points separation. MagLog can insert additional route points (waypoints)
along the line to enable better external GPS route following. This is useful if
the GPS receiver provides navigation to the waypoint and rtioé tmute line.

For instance itheroute length is 1000 m arde route point separation is 100

m, a new waypoint is inserted each 100 m, for a total of 10 waypoints. Each
waypoint hagname in the format route name / waypoint number, such as 11/2
which means route 11, waypoint 2. To avoid adding waypoints enter a
sufficient distance, such as 100000 m.

B.GPX file name. This is the new GPX file
browse for file location.

C. Alternate route direction and Number of routesme direction. These two
values control directionfdhe exported routes. For instance if this option is
checked and numbef moutes is set as one, all odd route go in one
direction and all even roed inthe opposite direction. ifthenumber is setio 2
then routes 1, 2, 5, 6, 9,10 etdll go in one direction and routes 3,4 7,8 11,12
will go in the opposite direction.

9. Sort r dhistbwtenallowshe useto sat route numbers according &
definedrulein terms oftheii b a s e r o u t ghttbe ne&ssary whangoutesi

are loadedn anexternal format suchs&ML/GPX, because routes numbers are
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assigned based dneorder in the file, which is not alway®rrect The A Sor t

Survey Routeso dialog is shown bel ow:
x
Base rouke: |1 j

[" Invesre sort in perpendicular direckion

[ Irwerse sort in parellel direction

&dd to rouke number: I ]
Mew route prefix I

Ik I Cancel |

Here is an examplef how itworks. Suppose base route 1 goes from South East
(start of the route, green mark) to North West (stop of the route, red mark). If
options are selected as shomritheabovedialog box,thenroute numbers should
increase from SoutkVest to NorthEast. Thiscan be reversed by selecting
Al nverse sort in perpendi cbudirectionpdiortoect i on
sorting. Note that base route can change its numbseressilt of sorting. Sorting in
aparallel direction is similar and applied to theoutes whichareperpendicular
to base route, such as tie lines. User mesd toexperimentfew times with the
sortingfeaturebefore gettinganacceptable result. Note that new routes names
could includeanew prefix or not start fromroute #1 (udeas fiadd t o rout e
number o to start r outtbhedldsuivay houtdnamesd@des r e s ul
removed and replaced with numbers.
10.Renumber for race track. This option allows to reassign line numbers so they
could be completed sequentially, usingadrack pattern. The option is covered in
details below. It should be noted here that routes should be previously sorted by
distance.

11. Appearance.This group of controls defines color, line style and line width (in
pixels) for each route type. It is reammendedhat in ordeto make the active
route clearly visibleits coldoe seto red useasolid lineof 2 or 3 pixels width.
Use pale colors and dashed lines for completed routes to make them less visible
and so they do not obscure other featurée. lottom of the dialog controls how
route annotations are displ aymeintsizecf fAScal
is adjusted based of the map scale using annotation size in méier@slso allows
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oneto selectaminimum and maximum font siZzae pixels to avoid over zooming
or under zooming ahe annotation text.

19.8 Handling navigation using mouse

Starting with version 3.36 MagLog allows handling navigation needs, such as line
selection, rotation of the displaypdzooming / panningpy using onlythe mouseand
scroll wheelUse of a3-button wireless wheel mouse is agddsMagLog provids a
quick referencguideon mouse controls vidne Help / MouseButtons help menu
available fronthe GPS window and also available in the context menu. The folpwin
window is displayed:

QUICK MOUSE NAYIGATION HELP El

MaglLog GPS window mouse controls:
1. Mouse Wheel = Zoom In/Out

2 Middle Button = Toggle keep GPS position in view
3. Left Button = center at click location

4. Hold Left down and drag = pan map

Note that user can keep this window on the screen and continue wetklegising it as
quick reference.
The nost typical controls arasfollows:

1. A simple left click on the mapvill centerthemap at the location of mousersa.

2. Rotating the mause wheel zoonthe GPS window in and out. Holding left mouse

buttondownand dragging the mouse pans the window. Howeueeifi GP S
Vi ewdo opt i thaprograsnwil ledptheGP® mark on the screen and
thereforethemapwill jump backto GPS in viewwhenthe GPS is paned off
screen
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3. To avoid this behaviaheuser can go tthecontext menu and unchettiefi Aut o
scrol |l 6 mearfaster wajto aceommish thiss to usethe middle mouse
button: clicking middle button todgsthe GPS in view (Auto scroll) option, which
is reflected in GPS window titlé\ typical scenario woulbetod i sabl e AGPS i n
viewo option (middle click), pan / zoom m
and theragainclick themiddle mouse btvn to bringthe GPS mark back o the
window.
4. Itis possible to seletheactive route usinghe mouse without calling the content
menu. The shortcut combi nat bubtord .i sMdivheo | d |
themouse ortheroute to be selectadttil theroute tooltip is displayed, and then
press down theght button Waiturtil thewor d AACTI VATE: 0 is di sp
tooltip, andthenclick theleft buttonto activatetheroute Thesame #ect can be
handled with &eyboard and mouse combinatidioldkeyboardcontrol key(ctrl)
and left click mouseBe careful not to activatbewrong routewhen using these
shortcuts
5. Many users preferti@e Rout e UPO di splay orientation.
the GPSWindows setting dialog, bineasier wg is to usethe keyboard shortcut
ACt r | + O00. T h echisvediyehe sainé raotide buttamn b e
combination aslescribedabove (hold lefbutton,click right button or hold Crtl
key andclick left). Notethat the mousemustbe out of the routengp (no tooltip
displayed) Movethemouse somewhere out ¢ietrouteareaand exercis¢he
above combinatianTheprogramwill rotatetod i s pl ay #Aroute UPO. | f
reasorthe program cannanticipate theorrect route directiors(ich as would
happerif theroute is activated in the middié the survey lingthan callthe
context menu (right click) and reverseroute there. If this combination is called
again in fArout e toheProgradnwils rptirratythemormad t h an
geographical displagrientation.

19.9 GPS plot orientation selection.
The GPS plot orientation can be toggled from
shortcut Ctrli O. The full selection of orientation modes is available from the GPS

display configuration dialog (see Configuri@PS display, 6.2). Here only part of the
configuration dialog is shown:

GPS PLOT CONFIGURATION X

M ap orientation

b ap onentation: |N-:|rth P ﬂ

} Marth LIP
True Azimuth; Hea.jinﬁ = |

S et Azimuth

Etings Azimuth with mougze contral

Iv Keep azpect ratio W Plot coordinate grid

[ Plat real time fish position [

[radient nlnt zrale mod InT Al

The orientation can be one of the following:
1. North UP. This is the classic orientation; north is always at the top of the window.
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2. Heading UP. Program uses heading information avkdlfrom GPS (via VTG
message) or compass to adjust the display orientation. This typically would result
in frequent display orientation changes, because the heading is always changing.
3. Route UP. Use the active route to select display orientation. Imtide route is
going from bottom to top, and the vehicle moves the same way.
4. Azimuth. Use true (not grid or magi® azimuth to set display orientation.
Azi muth could be reversed using AReverse
5. Azimuth with mouse control. In this modeethiser can change the orientation
dynamically by holding and dragging mouse inside GPS window.

19.10 ASCII route file format

The route table should be saved in a plain ASCII text file to share between surveys or to
reload. Advanced users may create this filealy using GIS or other software and
import it into MagLog. The file has spaseparated fields as it is shown below:

Line: Start: - 122.467049700 37.814695730 End: -122.487916710 37.813229730 #1 0 0.000000
Line: Start: - 122.467149760 37.815593180 End: - 122.488016770 37.814127180 #2 0 0.000000

Line: Start: -122.467249810 37.816490640 End: -122.488116820 37.815024640 #3 0 0.000000
é

All columns in this file are spaeseparated and have following meanings:
1. Keyword ALiIine: o

2. Keyword AStart: o

3. Longitude of tke start point, in decimal degrees. Use negative value for Western
hemisphere.

4. Latitude of the start point, in decimal degrees. Use negative value for Southern
hemisphere.

5. Keyword AENnd: o

6. Longitude of the end point, in decimal degrees. Use negative val\eftern
hemisphere.

7. Latitude of the end point, in decimal degrees. Use negative value for Southern
hemisphere.

8. Route name. No spaces are allowed in the name.

9. Route status. D planned, iactive, 2completed. We advise not to set the status as
active in he file but to set it during the actual survey.

10.Route completeness. Use zero values in most cases.

19.11 Cross -track error indicator

Thecrosstrackerror indicator is implemented as separate DLL file (crosstrack.dll) and
canbe dynamically loaded into MagLog via a corresponding4window. Only one
crosstrackindicator window can be created.

Thecrosstrackindicator uses a Transverse Mercator projection to compute distances and
present the-® scene, but projection detmire not visible to the user. (However, this
implies that it should not be used at higher than 80° of latitude North or South due to
projection distortion). It also employs a simple Kalman filter to smooth positions in case
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of noisy or low precision GP®adings. The filter is must be activated manually by the

user and it is applied internally only to th®sstrackindicator so that the main MagLog

GPS window does not present filtered positions.

Thecrosstrackappearance and functionality are contbllevi a t he fASetti ngso
menu (right mouse click to open). Below is a typmalsstrack context menu:

_ioix

Settings

“BREVITLE NEXT | REVERSE| $TOFROUTE| TOGGLEMaP| ROUTES.. |
||||||||||||||||||||.l||||||||||||||||||

25 20 15 10 -5 5 10 15 20

Grid: 20x20m o
ROUTE 2: 713m 313.3

To end: 315.0°

Edit (Dbl Click)
Installed layouts. ..

Layouk From file,..  »
v Show toolbar

Rlesurme

Pause

Close

The menthas the following items:

1. Edit (or doubleclick). Display tabbed dialog where user cancsesstrack
parameters such as acceptaiath distance, size of indicator in meters or feet,
depending on survey units and 3D parameters such as field of view and elevation
abovefi r u n vetcy 0

2. Installed layouts. This selection gives access tadpfaed cross track parameters
listed aboveThis simplifies initial setup for low and high speed surveys.

3. Layout from file. This option gives ability to sawe loadcurrent layout int@text
file; these files could be used as-mstalled layouts (see above) when they
arecopiedintoMagLogicr as &r system fol der .

Show toolbar. Controls appearance of the button bar on top of the indicator.

Resume and Pause. These commands adioworarily freeze and resume cross

track window. They are rarely used.

6. Close. Removes cross track indicator from thwesyiand closes cross track
window. User should use GPS window context menu {oreate cross track
window if it had beenclosed.

o s

19.11.1 Using cross track indicator with meters or feet.

MagLog survey units are sesing main menu item Configure / Units for this survey.
These also applied to cross track window; thus when user changesgnitsfrom
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meter
Alf no

8;31

miles.

s othetrass tfadk eindowve reflects that change by showing distance prefix
.t h anitsdistaneagm@ater than 0.5 nautical mslareshown innautical

Note: When survey units are chang&tigLog does not recalculate geometrical

distances used in cross track wind@xample:in metersswath
+2m,swi tchi ogwbol Gf eause
Therefore more appropri at e

MagLog2feetr eat

length waset as
swat h |

6@eetpt h | ength for

Most typical layouts for both types of surveys (Metric and Imperidiraters

and

i f e ere ppoyide@d as part of MaglLog distribution, but could be also created by the user

to meet particular survey requirements.

19.11.2 Using pre-defined cross track window layouts
Crosstrack window parameters should be adjusted for parti

cular application, sueh as lo

or high speed, feet or meters, and survey requirements, such as acceptable deviation
the center of the roufswath width. This could be done by changing parameters such as

camera elevation, fieldf @iew, grid size etc, ashownbelow. Al

| these values are saved

as part of the survey. However wheenew survey is started it would be convenient to use

just parameters already edited by the user.
MagLog provides two methods of passing cross track view

1. Use one bthe predefined cross track layouts. These are

parameters bstweeys:

supplied as part of MagLog

distribution; user can however add his or her own layouts to MagLog by saving layout

files into ficrosstracko
defined layots dialog.
Saving cross track layout anywhere else on the PC. In t

of saved files.

S

To use first met hod sel ect

menu as it is shown below:

ystem folder of M

hisisasbago keep track

Al nstalled | ayout

| PREMIOUS |

HEUEHSE' STIIIF'FEIIILITEl TOGGLE Mﬁ-‘«F’l ROUTES

-10 -8 -6 .|
Grid: 5x5m

ROUTE 1: 652m
To end: 315.0°

-2 2

=

Installed lay:

=— + Show koolbar
“ Resume
Pause

Close

Edit (Dbl Click)

Layaut Fram File. ..

4 6 8

322.7°

~
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MagLog will scan pranstdled layouts and present dialog similar to one shown here:

Pre-defined cross track layouts x|

Pre-defined layouts:

+/-2 units swath, width: 20, grid: 5x5. Use: low spee

+/-5 units swath, width: S0 grid: 20x20. Use: low speed Imperial
+/-20 units swath, widthe 100 grid: 20x20, Use: high speed Metric
+/-50 units swath, width: 500 grid: 200x200, Use: high speed Imperial

K Zancel |

Heretwo typical cases are presented, such as low (marine, pedestrian) or high (airborne,
automobile) speedi&ach case also separated into layouts approriatddtic or

Imperial surey. These too roughtly match each other. For instance swath width of 2 m is
similar to 5 feet.Both should provide similar level of navigatiokiter user selects
approriate set of parameters all cross track variables are updated at once.

Note that useis responsible for picking correct set based on units used for the
survey.loading Al mperial o set into metric survey
above on how cross track handles different dinits

19.11.ZLrosstracksettingsi Col or 6 t ab
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Cross track indicator params EI

Colors lGenmetr'_.f] Filter ]

Caolors

Indicataor . |v
Sy [~

Text .|"r Sea .|'1r
Cross .|.- Velocity .|v

:

Widths
(Grd line width, pieels: E

Central line width, pixels: IE

oK Cancel

This dialogcontrols the appearance of tr@sstrackindicator. In most cases the default
values are sufficient. It is recommended to use bold central line with width of 3 pixels or
above.

19.11.Lrosstracksettingsfi Ge o0 noe ttrayb

This tab controls the-B geometry the highway parallax display, as well as such
important parameters such as swath width and cross route velocity scale.
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Cross track indicator params

Colors Geometry l Filter ]

Swath and view paramereers

Swath with, +- ™ |5 El:

Cross track indicator width, m |50 =

-

Cross track speed scale: |1
Grid DX, m |G 3:

Grd DY, m |25 ==

View parameters

Camera hight, m |3 3:
Camera look ahead, m  |100 El:

Filed of view, degrees: |30 =

Dk Cancel

. Swath width. This is the halfidth of the swath, or acceptable deviation from the

route.

. Crosstrackindicator width. Full width othecrosstrackindicator ruler. If the

distance from the vehicle to the route exceeds this value, a mark showing vehicle

position on therosstrack position will goes off scale. The turn direction and
digital deviation still display correctly.

. Crosstrackspeed scale. Computed cross route speed is multiplied by this value to

display thecrosstrackspeed. The user may want to adjust this value to avoid

erratic jumping of the speed bar. GPS position quality may not allow the program

to compute therosstrackspeed reliably and in this case a Kalman filter may be
applied (see below). Otherwise if tbsstrackspeed will not be enabled, it is
recommended to put scale factor to zero.

. Grid DX, DY'i

size of the grid

di spl ayed on

. View parameters (camera height, look ahead, field of view). These parameters

control

the 3D parall ax

presentation

are acceptable. The user may also adjust them using shortciit kagsShift key
and use up and dowaursor keys to vary the view parameters while running the

survey
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19.11.%rosstrack settinggiFiltero t a b

This tab allows use of a Kalman filter to smooth the appearance of tharacssiew in

case there are noisy or lawsolution GPS positions. It isgigally not needed for high

end GPS receivers, but could make navigation easier for low cost receivers. MagLog uses
a simple Kalman filter method which implies that vehicle is mostly going straight, with no
significant changes in speed. The filter is nesigned to handle sharp turns or large
accelerations, however in most cases it helps roadsstrackview more readable.

Default filter values work in most cases.

Cross track indicator params g|

Colors ] Geometry  Fitter ]

v Enable Kalman fitter

GP5 postion std. deviation: |37
GP5 tracking noise: ||}|}‘|7
GP5 time interval, s: I'li
Fitter reset interval, s: |5

Set defaults

QK Cancel

1. Expected GPS position standard deviation. For instance if 3 m (default) is entered
it is expected that 68% of GPS readings fall into circle with radius of 3 m.

2. GPS tracking noise. This is a dimensionless value which describes how well
Kalman model describes real motion of the boat. The default value is 0.01

3. GPS time interval. GPS sampldarval in seconds. This value is used to take a
decision to reset filter in absence of updated GPS positions.

4. Filter reset interval, seconds. If GPS was not updated during this interval the
Kalman filter is reset.

5. Set defaults. Use this button to retusrptogram defaults if needed.
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19.12 Route completeness assessment

After each route is run at least once the surveyor should asses completeness of each route
and find out which routes are to be repeated. This is typical task in the marine

environment where nayation is challenging and the boat can easily deviate from the
selected survey route. To estimate completeness of the route three tasks have to be
performed:

1. Count all position fixes which are not farther than certain distance from the route. For
instane if route separation is 10 m then count all points which are in 5 m swath. Note
that these points can be recorded as part of multiple passes through survey area and might
be parts of different MagLog surveys.

2. Estimate maximum separation between thesetpailong survey route. For instance if
GPS sample rate is 1 Hz and boat speed 4 knots, operator would expect to have at least
one position fix each 2 meters or so, or taking into account inevitable position noise about
3-5m at least.

3. If maximum separ#&bn estimated by the program is above that threshold route is declared
as incomplete, and user ought to repeat it. Otherwise, route considered complete and
should be disabled for further surveying.

For instance, after some time MagLog GPS window can keke following:

For clarity sake all routes in this exampl e
first glance, it is not clear what routes need to be repeated. This is where the automated

Route Assessment tool comes handy. From the GP&wiclick on the menu item,

Configure/ Routeassessment menu as shown b&ow

®1f no survey lines used in the survey, this menu item is grayed out.
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Ed Maglog - CG\Users\misha\data\FL\gate
File | Configure View OutputDevices Window

Input Devices E

Displays configuration

- Survey Routes,..
1]
E Route Assesment...
Wi Select dosest route Ctrl+R —
Line Mumber Al -+ e
Units for this survey 3
Comment Alt+C

Fienlzaw fGRSY

The route assessment dialog is displayed:

Swath width +)-, I 10 Maxiurn separation along rouke, m: I 2|

Mavigation {iEPS) files:

x|

C:\MaglogDatalnavigarioninaw 16, urvey, GRS, GRS
i\MagLogDataynavigarioninavl 3. Survey, GP3.GP3

add. .. Remaoyve | Set Default GPS file

Remaove all |

Parsing rule: | $FTHL,GGK GF'S message

=~

ACTION: IMark complete routes as "DONE" =

[~ Donot count route ends

K I Cancel |

[¥ Disable complete routes For selection

At the top of the dialog, define swath width and maximum allowed separation along the
route, as discussed above. The restefdilalog controls are described below:

2. Navigation (GPS) files This is list of the files you are going to use for assessment. By
default program adds current survey GPS log file, but user can add GPS files from earlier

surveys as
GPS fil es. Us e

n e e d e ttbn to ¢ak fite sdlehtien dialdgdaddéseiectnultiple

fRemoved and ARemove Al Il O

dialog is complete file list is saved as part of the suBSatyDefault GPS file This button

sets current GPS Idde and removes all others

278

but't



3. Parsing rule. Select appropriate parsing rule based on GPS format you are using. GGA
and RMC messages are typical.
4. Action.Sel ects what to do with complete routes.
(more dangerous) could simplemove them from route list. Use remove from route list
with caution because you will not be able to restore them, unless routes have been saved
into a separate file prior to this operation.
5. Do not count route endsExclude route ends from estimation pess. In some cases it is
not possible to complete the entire route because of the obstacles not known at the
planning stage. In this case user can opt for starting routes past actual beginning of the
route or terminate route before the end is reachésintit always practical to fonfigure
survey configuration on the fly. If this box is checked program excludes distances from
beginning of the route to the first logged point and from the end of the route to the last
logged point from consideration.
6. Disable complete routes for selectionThis is an option provided for convenience which
duplicates function available in the Survey Routes dialog. If checked complete routes are
mar ked as fidoned and di sabl ed fornnmeodudt e act i v
rout es. Note that it also can be enabled in t

It takes some time to estimate route completeness so a progress dialog with option to
cancel is displayed. After operation is complete summary dialog is shown:

L&

6 Murmer of routes to disable &
1 |

= Press "fes" to proceed or "Mo” to abort operation

In this examp Route Assessment informs that 6 routes are considered complete and will

be marked as fAdoned. User can accept (fAYeso)
route status does not change. If changes are accepted then GPS window would look as the
following (GPS position marks are removed for clarity):
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Complete routes are shown in grey. Surveyor should repeat routes 1,3,4,9, and 11. After
repeating survey lines over these routes, the Route Assessment tool should be used again
on the entirearrayofgoi t i ons col |l ected so far till all

1913 Creating forace track

ltoés often not practical to survey routes in
be too tight to complete efficiently. There is also thiepbal to drop the tow fish to the

bottom due to lower absolute speed of the sensor. For instance the picture below shows a

typical example of 10 routes separated by 5 m:

It would
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be more practical to rearrange routes so that route #1 is surveyetthdinstoute #5, then

route #2, then route #6, etc. to keep the turns more gradual and keep tow speed constant.
MagLog has a function which all ows reassigni
sequence, skipping certain number of routes on each pass.

Note: ©r this function to work routes must be
function. Route #1 always remains unchanged. Route direction does not matter

because MagLog reverses routes based on actual boat position at the time of the route
activation. Itis recommended to save your route table before experimenting with this

feature.

The function is available from the Survey Routes dialog:

Survey Routes 5[
Route | status | = | Lonl | Lat1 -
) ] -3.86579552 3703951102
2 eme ] -3, 86540023 3703983129
1 u] -3.86571647 37.02957508
s S u] -3.86532118 37.023959534
5 e u] -5.86563741 3703953913
= T ] -3.86524212 3703995939 —_
2 ] -3.86555835 3703970318
= T ] -3.86516306 3704002345 -
4 ) = e
add routes. ., | Remove. ., Remoyve all | Save. ., | Load.., |

Hint: Double-Click on the table to edit values Lat/Lon Format: IDecimal degrees j

Sork roukes. .. | Change status.. | Advanced. . Export as GPH..
Renurmber For race track, .,
— Spperance:

Active route [ |v| Skyle: I— vl Line: width: |3 =1
Line widkh: I 0 j:
Campleted routes [T |v| Shyle: I— vl Ling width: I 1 =1

¥ Scale annotations  Size, m |5':| iin size, DiX:I 1 3: Maz size, pix:l 12 3:

1

Planned routes .lvl Skyle:

1

1

Cancel

Press the ARenumber for race tracko button t
displays a warning that routes sthabbe previously sorted in the correct order order:
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x

g | ATTENTION!

g Routes should be sorted BEFORE re-numbering For race krack!,

After pressing the OK button, the user can access the racetrack dialog:

Renumber routes for Race x|
Mumber of routes ko skip Iﬁ
on each pass: =

Add prefix: I
oK I Zancel |

In this dialog box we define the number of routes which should be skipped on each pass.

In the example above we have selectedlkai p val ue of A30 and the pr
route #1 to #5, and then to #2, etc. Note that by design the program skips one route less,

e.g. skips two lines instead of three when heading back to the beginning of the next loop.

This is in order to incmaent the loop. At the end of the survey the program may skip less

than this number, depending on actual number of routes. If the requested number of

routes to skip is more than actual number of routes remaining, the program assigns half of

the routes in e direction, and half in other direction, making the largest skip interval

possible. New routes also can be assigned a prefix if desired.

After operation is complete the route assignment may look like the figure below:
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f \
r |
B T b i \ |
- - - ot — —
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Note that program does not drawsteed lines between routébpse are shown here for

illustration purposes only.

Use short cuts ANext Routeo (AI't + Ctrl + N)
navigate between the routes and loops. Start with route #1 and use keyboard shortcut to

proceed to the next route. If a route was not navigated properly, do not try immediately

repeat it but proceed to the next planned route (Alt + Ctrl + N) until the route table is
exhausted. Then run the fARoute cowugsl et eness
shouldbersur veyed to eliminate any Aholidayso or

19.14 Changing route geometry

Sometimes during the survey operator needs to adjust route geometry based on current
survey conditions. Most typical wéd be toshorten or increase length of some routes,
move all route pattesin acertain direction or trimming ends of the routes. Most of these
tasks could be accomplished by creating new routes but it is beneficial to have an option
to adjust some geortrg parameters on the fly. Ushange statubutton in the survey

routes dialog to alter geometry. The following selection dialog is displayed:

Route operations ﬂ

—Operations

¥ Change status | reverse
" Relative translation

" abloslute translation

" Change length

™ Trim routes

¥ Save routes before
changing geomekry

Zancel |

HereRelative translation, Absolute translation, Change leragtti Trim routesselections
allows changing cesin geometry parameters.

It is advised to save current routes into text file prior this operation, an8dnex

routes before changing geometsyalways checked for force use to write current
route configuration into file. Assuming routes where savedeasm®eundo geometry
changes by removing all routes from the route dialog ataaeing them from disk.

19.14.1 Relative translation

This operation allows shift algnor perpendicular route(s). The translation dialog is
shown below:
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Translate {shift) selected rou x|

ROUTES TRAMSTATED ALOMG AND PERPEMDICULAR,
TiD THE RCOUTE'S DIRECTION!

General Direction: IN:::rth 'I
along route, m: I':'
s IIII

Perpendicular to the route,

Cancel |

Note that translation doestaseroute direction defined bstart / stopmarks,and

therefore no need torangeall routesin samedirectionprior to operationlt uses general
positive direction from dialog above. For instance consider route system with some routes
going from SEd NW and some routes going NW to SE. If general direction is North and
shift along the route is 10 m than affected routes move itOthe NW direction.The

result would beéhe samef West is selected as general direction.

Negative translation values widwcause shift in direction opposite to the general direction.
Perpendicular shift is positive to the right assuming you face general direction. Thus is
general direction is north that perpendicular positive shift is to the East.

The rule of thumb is tase NorthSouth alternative if general orientation of
your routes is closer to NoHBouth; otherwise use Welast alternative. Either
one can be used, unless survey direction is strictly Newotth or strictly West
East.

19.14.2 Absolute translation

This operéion is similar to above but simpler because it simply shifts selected routes to
certain distance West or East, North or South. The shift dialog is shown below:

Selected route translation: x|

Megative to the Wesk, Positive to the East,  m: I n
Meagtive to the South, Positive to the Morth, m: I n

Cancel |

Just enter desirable transl ation value expre
units.




19.14.3 Changing route(s) length

This operation allowsicreasingength of the selected routes on either or both ends.
Similar to the relative translations, start / stop ends of the route are aotrtkaccount.
Instead user is prompted to select Namh& Southern (alternative is Western or Eastern)
ends of the route as it is shown below:

Change route{s) length x|
rorthern End i

Positive to enlarge, Megative to reduce

Arount to cnange, m: I o
ik I Cancel |

To reduce length of the route use negative value.

What ko change:

19.14.4 Trimming routes

Sometimes it is necessary to cut (trim) part of the route system under certain angle. This
opeation is not covered by any of the above choices by could be easily accomplished by
using map flagsConsiderthe picture below:

28C



Assume user wanted to remove profiles north of the segment connecting map marks #1

and #2. To accomplish thistask proceed A Tr i m profil esdo option in
statuso as it is shown bel ow:
x|
First point longitude: I
First paint |atitude: |
Add Fram Flags. .. |
Second paint longitude: I
Second point latitude: I
Add Frarm Flags. .. |
Trirn side: ITrim aon the left j
Cancel |
Note that originally all coordinate fields are blank. Use can enter his or her coordinates
directly, sing decimal degrees, degrees and minutes (separated by space) or degrees
mi nutes and seconds. l'y might be more conven
flagso, select MAP#1 flag and then repeat fo
here:
x|
First paint longitude: I -§°52,312175
First point latitude: | 37°2,561328'
Second point longitude: I -§°52, 152930
Second point latitude: I TR 624148
Add Frarm Flags. .. |
Trirn side: ITrim aon the left j
]4 | Cancel |
Now select part to trim. Dependgutoglefoon ATr i m
right part of the segment MAP#1 to MAP#2. As

281



parts in th North will be removed. After we proceed, the map view would be like the
following:

MAP_#2

\\\\\

It is always a good idea to save current route configuratioraitext file prior

to any of the geometry altering operations. Magialg typically automatically
prompt user to save routes into the file.

20 High precision Land / Airborne /  Marine surveys

In the normal MagLog operational mode there are several sources of time inaccuracy

(latency) that can lead to spatial errors in the location computation. There are certain

surveys where even slight inaccuracies in the position of thersezemot be

tolerated such as those that have to do with locating Unexploded Ordnance (UXO)

with military MTADS systems or high precision archeological surveys where small

target search is the primary mission. Geometrics has devised a proprietary raéthods

dealing with the internal electronic delays that occur in all computational equipment
including GPS6s and PCbs. Here we descri be

1 The GPS receiver has its own internal delay due to the time to calculate position.

This vdue can vary between less than 10ms to 500ms! This is known as
LATENCY and depends on the GPS model. A time stamp embedded in the GPS
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message corresponds to the location at the time it was calculated. However the
transmitted string is delayed due to thiernal GPS CPU cycle time. MagLog
records the time when the GPS message becomes available to the computer (or
more exactly to the software) thus there are a series of delays from the time of the
actual position fix to the time that the information beesravailable.

MagMap2000 processing software makes use dPthéime stampo interpolate
magnetometer position and thus ignores the delays. MagMap still has an ability to
take the delays into account if the user explicitly enters the sum of delays. The
delay is assumed to be constant.

1 Windows family OS has its own delays when processing serial port transmissions.
This means that when data physically arrives at the serial port it does not become
available to the program immediately. The system itseltdhapend some time to
present data to the rest of the software. This depends on the speed of the
computer this may vary from 10 ms average to 20 or even 50 ms. It should be
noted that this delay is not constant and depends on the processor load.eWe hav
seen it vary between 2 ms to 500 ms!

Because of these delays, normal MagLog operational mode does not provide the very best
spatial accuracy possible. In simple terms, a solution to this problem is to use UTC GPS
time instead of PC time and the timetloé data arrival should be logged without delays.

20.1 Legacy | solution: Windows NT only

Our solution is based on a process of external magnetometer triggering that has the ability
to log the time of a specially generated trigger pulse event (with allalglay) and to

also log the UTC GPS stringmgetherwith a corresponding GPS PPS (pulse per second)
UTC synchronized option available on some GPS syst@msmetrichas developed a

special Windows NT driver that allows logging the time of the pulseaiased using a
parallel port interrupt. The accuracy of such a time stamp is about 1 ms and much less
dependant on overall system load. A special multifunctional cardKeithley Metrobyte

allows generation of the trigger pulse for the magnetomé&ach pulse induces a PC

interrupt. The time of that interrupt can be logged in a manner that is similar to the process
for the parallel port interrupt. These drivers are available for Windows NT only. Here we
discuss the overall acquisition and processtegs necessary to employ this triggering
scheme (see schematic below).

1. GPS system with PPS option. Approximately half a second ahead of each pulse the
GPS generates a serial string with the pu
generated. Seriatrings are logged with MagLo@eneric Serial Devicand the
time of the pulse arrival is recorded with a driver. By matching these two pulse
streams it is possible to recalculate PC time into UTC time with a very high
accuracy (about 1ms).
2. GPS also sendssinormal navigation message. However the PC time stamp
appended by MagLog is not used for calculation and interpolation of positions;
instead the UTC time is taken from messag
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3. TheKeithleyCTM-10 card is started in pulse generator mode. Eacle pudsices
an internal PC interrupt; and the time of this interrupt is logged with a special
driver. The pulse alstiggers the magnetometer. Then a serial string with the
magnetic field value is sent from the magnetometer to the computer and logged
with MagLog G-822Adevice setup.

1
Q GPS

L1
PC running Windows

JL »

LPT IRQ 7, 0x378, —aM

1 mks PPS pulse A

COM | generic serial driver —21 G

UTC serial string L

(0.5 ahead of PPS pulse)
— : COM generic serial driver —— O
Magnetometer counter Navigation serial message G
Tri I t
( 7 b Treerpuseont ory oo card Q. 0300, ——
.sys N
QO
COM | generic serial driver L
magnetometer serial data

Magnetic sensors

N\/‘

The PC time stamps in the magnetometer log file are substituted with those from
the trigger file thus providing a higher time accuracy (1ms vs. about 20 ms). Using
the relation between PC and UTC time, the magnetometer déiragscalculated

into UTC time.

At this point all time stamps are expressed in the UTC time system and can be used
for data locating directly.

Note:  Presently this system is available witl8&2A Super Counters and
under Windows NT only.

20.2 Legacy Il solution: Real -Time Serial driver .

The legacy solution described in the previous chapter may not acceptable today because of
a number of reasons:
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It requires additional hardware that has become obsolete.

The trigger option imot available for marine magnetometers because of cable
limitations.

The PPS output option is uncommon and requires an expensive GPS receiver.
Processing the data is complicated and cannot be performed with standard tools
such as MagMap2000.

1 Only Windows NI systems are supported.

= =4

T
T

To provide a more generic solution to the timing problem, the logging system must have
two main features:
1. The ability to log data arrival times with acceptable time accuracy.
2. The ability to synchronize the time of the logging systwith GPS supplied UTC
time. If this condition is met GPS UTC time stamps can be used directly and
therefore GPS latency can be eliminated altogéther.

To resolve both these issues special software and hardware must be used as described
below.

20.2.1 Accurate time stamping with COMM/DRYV driver.

To provide the minimum delay between data arrival and time stamping a special serial
port driver can be used. This driver gets time stamps as soon as data is available to the
operating system, and not dependent upon any particular application running on the
operating system.

AtpresenWi | | i eds Co mp proveles a §odf solutian with th€iro
COMM/DRYV software driver. This driver takes over thei@goorts and handles input /
output operations in place of the standard windows driver. It also provides a data time
stamping feature that is proven to be accurate to one millisecond or less.

Unfortunately the COMM/DRYV software is not compatible with skendard windows

API or with some PC hardware. This implies that serial ports controlled by the
COMM/DRYV driver cannot be accessed by standard windows applications such as
HyperTerminal for instance. Only specially developed applications (including MagLog
can take advantage of the COMM/DRYV driver.

COMM/DRYV supports many of the serial port types, including standard ISA ports located
on the motherboard and some of the PCI extension cards. However it may not be
compatible will all types of the serial hardwaTo avoid incompatibility, the customer

" GPS latency even for moderately priced GPS receivers is not constant and can reach up to 0.5 seconds or
more. For mane survey performed at 4 knots it would mean inherited position error of 1 meter or up to 25
meters for airborne surveys.
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can use serial extension cards produced by the same company as th&\drived (i e 6 s
Computer Software o

20.2.2 Installing run-time COMM/DRYV environment.

Before instaling C®MM/ DRV driver, remove the existing d
Runt i me | icenses for COMM/ DRV are distributed
To install, -gathupg.hexdd | Ehdiwicrsct all ati on scri|
Acdr vxd32 urdMintlows siystemn direcgory (®VindowsSystem32 on most PCs)

and file fiwcsccdr v. s WndowdSystem3ttiverishardrsegiss di r ect

Registry settings. If there are no conflicts, the driver starts after the next reboot. Now your
can accesthe MagLog Configure / Map COMM/DRV menu.

You can stop and start COMM/DRYV at any time using the following commands:

1 Open a DOS prompt. Type "net stop wcscedrv" at the prompt.
1 Open a DOS prompt. Type "net start wcsccdrv" at the prompt.

Below are regisir settings for the COMM/DRYV softwateThis information is provided
here for troubleshooting purposes only. You can skip to the next section if the driver is
running properly.

The driver is controlled by the registry key:
HKEY_LOCAL_MACHINE\SYSTEMCurrenControlSetServicesvcsccdrv.

Value O
Name: DisplayName
Type: REG_SZ
Data: COMMDRV/NT (wcsccdrv.sys)

Value 1
Name: ErrorControl
Type: REG_DWORD
Data: Ox1

Value 2
Name: Start
Type: REG_DWORD
Data: 0x2

Value 3

8 This section is taken from the COMM/DRYV manual. COMMY, COMM-DRV/NT, COMM-DRV/Lib,
COMM-DRV/VxD, COMM-DRV/Dos are trademarks ®Yillies Computer Software Co (WCSC)
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Name:

Type:
Data:

Value 4
Name:
Type:
Data:

Value 5
Name:

Type:
Data:

Value 6
Name:

Type:
Data:

Value 7
Name:

Type:
Data

Value 8
Name:

Type:
Data:

Value 9
Name:

Type:
Data:

The keyDisplayName, ErrorControl, ImagePath, Start, and Type, are specific to
Windows NT loading of the kernel device drivers. The keys WCSCMaxPorts,
WCSCInBufLen, WCSCOutBufLen, WCSCInBufHigh, and WCSCInBufLow are specific
to wescedrv.sys. Complete information these keys can be found in the Windows NT
Resource Guide. We will describe them here for completeness.

DisplayNameThis is the string that will appear for his device in the Service Control
Manager (the dialog box you get when you select Devices frerG@omtrol Panel).

ErrorControl Specifies the behavior of the NT loader if an error occurs while loading the

device.

Type
REG_DWORD
Ox1

WCSCMaxPorts
REG_DWORD
0x10

WCSCInBufLen
REG_DWORD
0x400

WCSCOutBufLen
REG_DWORD
0x400

WCSCInBufHigh
REG_DWORD
0x3f0

WCSCInBufLow
REG_DWORD
0x20

ImagePath
REG_EXPAND_SZ

\SystemRodBystem3&iriverdawcsccdrv.sys



0x0 Log error and ignore. Boot process continues.

Ox1 Log error and display a message box.

0x2 Log error and reboot with last known goashéiguration.

0x3 Log error and fail if already using last known good configuration.

ImagePath Specifies the fully qualified path of the driver's image file. If this value is
not specified, the default path is NT_rsystem3¥DriveraDriverName.sys, wher
DriverName is the name of the driver's Services key (e.g., wcscedrv).

Start Specifies when to start the driver. One of the following is specified:

0x2 Indicates that the driver will be started by the Service Control Manager during
system startup.

O0x3 Indicates a driver started on demand, by the Service Control Manager (You will
need to start the device with the "net start wcscedrv" or using the program).

Type Specifies the type of driver. Wcscedrv.sys must use 0x1 for kernel driver.

WCSCMaxPorts  Thisis the maximum number of serial ports that may be opened at
the same time.

WCSCInBufLen This is the size of the input serial communication buffer that will be
used for each opened port. If you lose characters during data reception this value may be
increased.

WCSCOutBufLen This is the size of the output serial communication buffer that will
be used for each opened port. This value may be increased to enhance transmission
speeds.

WCSCInBufHigh  This is the character count at which the kernel driver \tfilee
lower the RTS line or lower the DTR line, or send an XOFF to indicate that the remote
should stop sending data. This value only has meaning if flow control is desired.

WCSCInBufLow This is the character count at which the kernel driver will either
raise the RTS line or raise the DTR line, or send an XON to indicate that the remote
should start sending data again. This value only has meaning if flow control is desired.

20.2.3 Using COMM/DRYV within MagLog software.

The standard serial parsed by MagLog has only two parameters: port number and baud
rate. The serial port controlled by COMM/DRYV requires many more, which can be

hardware specific (for instance, PCl and ISA ports have different parameter set). In fact,
COMM/DRV does notuseaapr amet er f or Aport number o.
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To avoid providing a full set of parameters for each device, MagLog maps COMM/DRV
to thelogical serial ports prior to the survey. This keeps all COMM/DRYV related
information in one place and provides the usual port setupgdiimnsurvey. To

distinguish between standard and +t&ale ports, the latter are marked with a star (*). For
instance if COM1 is showed as COM1* during the survey, this means that this port is
controlled by the COMM/DRYV and is in fact a reahe port.

To assign COMM/DRY ports start MagLog and proceed to the Configure/Map

COMM/DRYV ports menu. If COMM/DRY driver is not properly installed or not running,

the error message ACan not init COMM/ DRV ser
displayed. Irthis case user should close MagLog and resolve COMM/DRY installation

problems first.

If driver is installed and running properly, you will see the following mapping dialog:

x
COM part I Card type I Sub Poart I Baze address I IR0
154, 1] =363 4
Comz2 FCl 1] 0=3710 1=3335
4] | i
Add port. .. | Edit port... | Hemove... | Remaove all |
Save.. | Load... |
| k. I Cancel |

Each string in the table has ten fields and corresponds to one port. The noéaming
fields is as follows:

1 COM port. This is logical name under which port appears in the MagLog. Names
are unique.

9 Card type. Type of the serial port hardware. Can be ISA (for motherboard ports)
or PCI (for extension card ports).

9 Sub port. This valushould be 0 unless a multi port card is being used. If a multi
port card is being used, then the first serial port on the multi port card is 0. The
second port is 1, and so on.

1 Base addresses. For ISA: base address of the 8250 (or compatible chip like the
16450,16550, etc. ) port (e.g., 0x3f8). For PCI: Vendor ID of the PCI card.
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1 IRQ. For ISA: Oi 15 for IRQ1i IRQ15, for PCI Cards: Device ID of the serial
card.

1 Card number. For ISA this should be zero. For PCI this is the number used to
distinguish betweae cards of the same type. The first card is 1, the second card is
2, and so on.

1 Card Segment: For ISA: In most cases this value should be 0. For the BOCA

Dumb Multiport Port Cards, the value should be ffff. For the WCSC AST

Compatible Four Port Multiport&d (PCCOM4 or LCS 8880) the value should

be 1bf or 2bf depending on whether the first port on the card is 1a0 or 2a0

respectively. For the AST Four Port Multiport Cards the value should be f1bf or

f2bf depending on whether the first port on the card Gsdt&2a0 respectively.

For PCI Cards: Index in the area of the PCI configuration space that contains the

base address of the card. It is a value between 0 and 5.

FIFO buffer depth, in bytes,

Raw counter. COMM/DRYV driver reports time as-aAyte vale in microseconds.

This value wraps approximately once per hour. It can be added to the device data

stream if this field is set to fiYeso. I n

1 Correction, ms. Value in milliseconds to be added to the time stamps. Thi woul
allow realtime correction for devices with known static latency. Note that GPS
latency can not be corrected this way because it is not constant.

E R

To add new ports to the table press button i
port, selectthis@r t i n the first column of the table
ARemoveo and ARemove All 0 delete selected or
ASaveéod and ALoadéo save the table as an ASC
previously saved tdd. Note that table is saved anyway along with all MagLog

parameters.

When AAdd é0 or AEdi téo button is pressed th
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x
Port: | COM1 | Port bype: IIS:‘-‘« *i F|F|:|;|EI:|_|,|tes 'I

Device (D

IRG: I4 'I

Select from izt |

|54 settings FCI settings
/0 port; |DH3FB ‘FI |7 Yendar |0 I

—Mulb zard / PCI

Sub port: |EI 5: Card numl:ner:l[l 5:

Card zegment: |0 =

— Output:

¥ Include raw counter in the output

Time carrechion, ms: IE Test port...
Cancel |

This dialog |l ets the user specify all/l par ame
then Ah&A settion is available, i f APCIO the
Device | Ds are not known press fASelect from

PCI devices listed in the windows registry as shown below:

Detected PCI devices: D x|

Vendor ID / Device ID
O0=x10DE:0x01EE NVIDIA nForceZ Memory CDntrDL:J
O0=x10DE:O0x01EC NVIDITA nForce? Memory Control
Ox10DE:O0x01ED NVIDIA nForcezZ Memory Control
O0x10DE:0x01EE NVIDIA nForceZ Memory Control
O0=x10DE:0x01EF NVIDIA nForce? Memory Control
O0=x10DE:0x01F0 NVIDIA GeForced ME Integrated
O0x11C1:0x044E Lucent Win Modem
OxB666:0x0002 Iecision PCCOM PCI § Port (Hi
Ox9004:0x5175 hdaptec ALHA-29400U/29240UW/ 2940
O0x9710:0x9535 NetMos 2835 PCI Multi-I/O Con

w

oK | cancel

Note: the user may have to guesschtstring represents his serial hardware and
select it.
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After all settings are entered the user has the option to test the port. This is always a
good idea because otherwise it might be hard to track COMM/DRYV related problems.
Press 0Tes tndtheassttdialoghsishowvno n  a

Test COMM/DRY pork i
Baud rate; fseon x|

Termination char [decimal; Iil'_l
Part input data:

$ 140491600205 _:!
$ 14023.054.0203
£ 14012.009.0222
£ 14012.009.07130
$14012.009.0217
$14012.009.0244
£ 14012.009.0205
£ 14012.009.0203
£ 13991.669.0227
$ 13961.899.0212
$ 13956.170.0205 j

Dizplay format: i.i'-.S Cll :_I

Cloze |

Connect a device with a known baud rate and format. To test the port, select the

baud rate in the dialog above and press fAS
AStopo button and gr ay ohartfields. Dataidshowa r at e a
in the middle of the dialog box. It is possible to show data as a hexadecimal dump or
asadecodedEXESS message using the ADisplay for mi
for EXCESS3 the termination character with a decimal 42 isdesl).

As a part of system setup the following procedure can be recommended:

1 Have manuals on your serial hardware and software readily available,
including this manual.

1 Select a reliable source of the serial data known to work. Verify the source
usingHyperTerminal on a standard serial port or another computer. Connect
the source to the first port you are going to map.

1 Start MagLog and go to Configure/Map COMM/DRYV ports menu and press
AAddéo button. Enter port pthepoprtiet ers. V
not working, revise port parameters for possible errors.

1 If port is working, proceed to the next port. Reconnect your serial source and
repeat the procedure, until all ports are known to work.

1 Save the resulting table in the separate file diture reference.
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Note: The CM201CFG configuration program does not work with COMM/DRV

ports. Please configure the magnetometer and store its configuration prior to the

survey, then disable CM201CFG launch by setting DO NOT CONFIGURE 880=0 in

maglog.inifle (seesectio®et t i ng opti ons).linthis madeguser i Magl og. i
is responsible for assigning correct number of analog channels per oragtest

After the port mapping is completed, MagLog is ready for the survey. During the survey
configure devices as usual. The only visible difference will be an asterisk (*) after the
COM number which indicates it is a COMM/DRV port.

20.2.4 Using GPSPCI card to synchronize MagLog time with UTC.

COMM/DRYV real time serial driver can reduce serial port timing inaccuracy to 1
millisecond or less. However it cannot address problem with GPS latency because this is
due to the GPS, not theé PC or PC software. The only way to resolve this problem is to
synchronize the PC time with UTC time. However the PC time is not accurate and in fact
MagLog does not use PC time. It uses system PerformanceCounter() and
PerformanceFrequency() calls irestie

A special GPS card from MasterClock (&e#p://www.masterclock.cojrinstalled in the

PC allows MagLog to obtain the value of the UTC time at the turn of each UTC second
and synchronize the MagLog timgssem with UTC?  This leads to the superior timing
performance and allows treating MagLog time stamps as if they were made in UTC time
(local time zone should be taken into account).

To take advantage of the GPSPCI card it should be installed iorfguter along with its
drivers. The GPS antenna should be able to see enough satellites to operate properly. The
Master Clock device should be added to the MagLog survey. Once added, Master Clock
device will interrogate the GPSPCI card in uselected itervals (typically one second)

to find the Performance Counter value at the turn of the whole UTC second and correct
MagLog time.

To add Master Clock device do the following:

T Go to the menu AConfigure / I nput devices
the |Iist on the | eft side. Press AAdd>>o0
1 If for some reason the GPSPCI card or its drivers are not loaded (this would be if

card and / or drivers are not installed)

Master Clock GPSBR&dosedMagLogandraubleshootthéhi s ¢ a
GPSPClI installation.
1 If card and driver are working, the following device setup dialog will appear:

° Synchronization takes local time zone into account. MagLog time stamps are in the local time.
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../../../Users/misha/AppData/Roaming/Microsoft/Word/Maglog.ini#_Setting_options_through_
http://www.masterclock.com/

Here AMCR drivero and AMCR hardware signat
should assign a device aliasandtler r ogati on i nterval. Check

t o

Master Clock GPSPCI :tx-.-;;- - X

— kaster Clock card infarmation: -

MCH driver; rncr driver
MCF Hardware zignature:  GPSPCI

— Correction information:

Bliaz device name; I
Interrogation interval, 11 5:

v ilze Master Clock to corect time

QK Cancel I

correct ti meo.

Once started, the Master Clock device outputs the following channels:

1.

2.

ok

Correction between Performance Counter clock and UTC time per second, in
microseconds (typical value is abou &s).

GPS status. 1 if GPSPCI has GPS data, 0 if not (in this case internal GPSPCI clock
is used).

Correction in milliseconds. Accumulated correction for Performance Counter

clock. This value will grow while the survey is running. A typical value could be

up to 3000 ms per 12 hours operation.

Used to correct MagLog time. If user checked the box above, this value is 1.
Navigational GPS latency, milliseconds. If a GPS device is used for the survey, the
Master Clock device computes its latency on the flys(ihiGPS latency, not

GPSPCI latency).

NOTE: This GPS latency correction may be automatically applied to the interpolator
file output, computing interpolated positions and storing thertireal

20.3 Modern solution; use GPS with PPS enabled.

Starting with versior3.38 Maglog supports TTL pulse devices assunsignal is wired

to one of the serial port pins, such as 1 (DCD), 6(DSR), 8(CTS) or 9 (ring)effdies
relatively cheap solution such as usofgsarmn 10x L\C GPS receiver as timeference
GPS The receiver should output RMC NMEA message and be configured to send PPS
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pulse. The same receiver may or may not be used as primary navigation device. In the first
case it is installed as AGPSO, i n second cas

This configuration could besed togethewith Meinberg NTP (Networ Time Protocol)

server port for Windows or standalone. In the first case GRS adlaldbe splitinto two

different serial ports, one fMTP server and another is for MagLog, and PC ctamzkd

be synchronized to about +1 msec close to UTCfinre the second ca$¥C clock is still

i n Afree runodo mode ofPRSpulderacepredsaiyovenritisi val t i mes
possible to convert local PC time into UTC during data post processing.

When NTP server is started for the first time is requires long inten&h@urs) for PC
clock to get in sync with UTC. Therefore it is recommended to start it well in advance of
actual of the survey. Please use NTP monitor program to check synchoonaaturacy.

20.3.1 How to setup NTP server

The instructions here are based on fidtp://www.satsignal.eu/ntp/NFBn+Windowsseriat
port.html

1. Download and instaMeinberg NTP port for Windowsom here:
http://www.meinbergglobal.com/english/sw/ntp.htAtease download both server and
server monitor. Note that on Windows Vista and above you need toamitor program
as administrator.

2. Make sure GPS is configured at 4800 baud rate and outputs GPRMC message. The
original server documentation suggests outputting RiviIg, but our experience shows
that other messages such as GPGGA and GPVTG also canbederiaisable all
unsessesary NMEA message to avoid cluttering of the serial port, thus will make a
problem for NTP server.

3. ToconfigureGar mi n 18xLVC GPS ¥NSRXCGFéexeuaeaplabgleaem n
from Garmin website (at the time of writing this manpgram was available at
https://buy.garmin.com/shop/storet use some kind of terminal program to configure
Garmin GPS and<A%$® GRMVmand ,where <1> is targe
GPGGA, etc) and <2> is enable (1) or disable (2). This command typically does not
require check sum. You can also use flag (2) to disable all 18x LVC output or flag (3) to
enable all outputs. Flag (4stores factory defaults (example: $PGRMO,,4).

4. Split GPS information into two serial ports. Note that DCD (1) line is also needs to be

spitted.

Disable other sources of time keeping, such as windows internet sycnronization.

Add configuration line to the ptl.conf file (use monitor program) lilserver

127.127.20.4 minpoll 4 prefer # NMEA serial port where (4) denotes

actual serial port used by NTP.

7. If you have an issue with Windows detecting GPS as serial ball mouse (mouse pointer
movers erratically ove thecreen) , disconnect GPS go to Device Manager and disable

AiSeri al ball maanseetGPSd evi ce, then re

o v

After NTP server is configured and started use the following screens to verify its operation:

19 Note that PC time zone is used.
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1. General status screen:

NTP Time Server Monitor by Meinberg 1.04

ol x]
File Edit Help

NTP Status INTP Configuration File | Stahstlc' Advanced Statistic | Configuration I Motification | Logfile | NTP Debug Information |

Current local NTP Status: ISynE to: 127.127.20.25 Offset: -0.137ms  Stratum: 1

gl Refresh Intervall: | 10 =

 NTP Status:
|Hamole |Raﬁd |Stlatum| Type |When| Poll |Reach |De|ay |Dﬂsal |Jiltel
= 127.127.20.25 GPS 1] Local clock [ 8 377 0.000 -0.137 0.165

Polling Status: Funning NTP Yersion: ntpd 4.2 Bp50e31.2345-0 Jul 30 11:55:08 [UTC+02:001 2012 (2)

@onsoun  Legend|

This screen shows curresgtimated offset from UTC time, in milliseconds. Ideally this
value should be less then |1].

Statistic tab. If statistics is enabled NTP server generate one stat file per day. Note that
statistic will not start immediately after NTP starts; it takes apprately 2630 min for
program to start generating stat file. To see visual representation of the stat file select it

from the | ist and press fAGenerateo. Note that
Typical view is shown below:

NTP Time Server Monitor by Meinberg 1.04

_{olx]
Fle Edit Help

" NTP Service | NTP Status I MTP Configuration File Statistic | Advanced Siah'shcl Configuration I Motification I Logfile I NTP Debug Information |
—Awailable Logfiles: —Generated Stafistic:

CATools\NTPete jJ | Filename: loopstats 20130817 Entries: 2147 Offset:

loopstats. 201 21211 | Date: 17.08.2013 Stait time: 00:00:00 Stop time: D4:46:09
loopstats 20121212 c
loopstats. 201 21221 0s g -
loopstats 20121222 ~ ~ 98.03
|oopstats. 20130704

loopstats. 20130105 B ks
loopstats. 20130219
loopstats. 20130220
loopstats. 20130222
loopstats. 20130223
loopstats. 20130514
loopstats. 20130712
loopstats 20130715

21

Min: -0.000323 Mar:_0.000251|
Frequency: Min: 979800 Max: 98.l]l]l]l]|

5

Y3 T T T r T T T " T T
DO:00:00 00:24:48 DO:SZ00 01:19:13 014625 021337 0240:49 03:08:01 033513 040235 042937
+f - Time (UTC) + J
— Dffset — Frequency (PP} |

With PPS pulse and &also logged with MagLog effect of NTP server could be clearly see in
the log file. Here is the fragment of data with PPS, GGA, PMC and VTG messages enabled:

$MAGLOGPPS 2106 08/16/13  21:46:01.000

$GPRMC044601 ,A,3713.5299,N,12146.6381,W,000.0,000.0,1708 13,013.7,E*67
08/16/13  21:46:01 .515
$GPGGA,044601,3713.5299,N,12146.6381,W,2,08,1.1,70.1,M, - 32.4,M,,*4F

08/16/13 21:46:01.666
$GPVTG,000.0,T,346.3,M,000.0,N,0000.0,K*7C 08/16/13 21:46:01.811

It can be seen here that MagLog logged PPS pulse exactig evhble second1:46:01.000
In reality millisecond pantnay di ffer from fA0000 and be I ike 0f99:¢
offset). The UTC time recorded in RMC messaget#601  which is the same (with account for
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time zone,-7 hours in this case) asne recorded by MagLog1:46:01  (note that magLog date

is 08/16/13 but UTC date already 08/17/13).

Based on the above it can be seen that RMC latency in this example is 515 ms. If no PPS is
available MagLog or other software would use this time st@&h@§:01 .515 ) to interpolate
position, which would yield position error of 1.06 m along the survey line, or double this value on
reciprocal lines. GGA message which has even higher lat#r&86ms.

20.3.2 Data processing overview

As is for case of NTP server akfor standalone PPS handled by MagLog data should be
postprocessed to archive maximum position precision. In case of NTP server the
following steps are applied:

1. Use embedded time for GPS messages. RMC message suits best for these
purposes.

2. Use PC timdor magnetometer and other devices. Note that time zone correction
needs to be used, unless host computer itself runs in UTC.

3. Use both times to interpolate positions.

For standalone method is maemplicated*

1. Use PC time of PPS messages and correspgidil C times embedded in the GPS
messages to build local time to UTC lookup table.

2. Use this table to convert all magnetometer and other devices time stamps into

UTC.

Use GPS embedded UTC time, such as from RMC message.

Given all times in UTC, compute pasits of magnetometer(s), possibly applying

layback and heading correctons.

ko

21 Playing existing surveys back i playback feature
21.1 Viewing data with playback

The latest MagLog versions have a new playback feature that allows replaying already
acquired surveyto look for anomalies (set automatic anomaly flags) and to check data
quality. It is important in PlaybadWode that the user keep the same sequence of data as
was recorded during the original survey. Simply reading data from the dissnabt

ensure this because the reading operations are not synchronized between various data
streams coming from the files, you must use Playback Mode. (There is a secondary ability
to read and display data fromfile Re adi ng f r o thisiBthelmameriMo d e 0

" This processing is done using MagPick regular expression DAT plugin. The descripiinmiscope of
this manual.



which we distribute the fully operational program in demo mode and this feature should

be used only for training purposes, not for data evaluation.) Use the new Playback Mode

for proper synchronized review of your recorded data.

Due to natue of playback, some features are not available in this mode including logging
(because these files are used as data sources). On the other hand, almost all MagLog

features are available in
information on this feature.

Pl ayback is started by sel
following picture.

EﬂHagLug HT

YWiew Configure Help
Start Mew Survey Clrl+H
Continue Exizting Survep  Chrl+C

Survey Wizard...
Irmpart map...
Uzer flags...

Flay back survey

1 Forthd céllizter. Survey

Start Legging [t S
Stom Loaging [tk
iemirate Simen (Bt )

Exit Program

To prepare a survey for playback, Maglregds all collected log files and sorts their

the AReadi
for training. See section 15.2 below on Sample Files under Other Topics for more

ecting

nFi

ng

e

from

/

records with respect to time. This might take a few minutes (depending on the amount of
data). When this is complete, the playback control center dialog starts:

Magl og plapback

_

JI Speed

K _>I
nsris .. o 1ZaTiz 14:00:53
Line toplay: | -] > || — | -]

Wogon T o B |Line 0 W0z 60 S se0 o0

1 1 1 1 1 1 1 1 1 1 1 e I g

=|

The following controls aravailable:

9 Data playback is offered on a lug-line basis. The top Scrollbar represents an

entire line in time. When data is not being played, the user can drag the scrollbar

handle to set a time for the playback starting point. The time listed upprex
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middle boxis the current playback time. The user cannot drag the scroll bar handle
during data playback, he or she must stop the playback process first by pressing the
ASTOPO button.

T ALine to playo select the térestagandend pl ay. T
times of the line.

1 Speed. Depending on your computer hardware performance data can be played up
to 50 times faster then they were recorded. The user can change the speed at any
time. It is allowable for playback to skip same data sasmold&eep up if speed is
set very highMove the Scrollbar slider to the most left position and the Speed
control all the way to the left to play all the data at normal acquisition speed.

1T Ai<<o and A >>0 buttons withefuturelbaseit pl ayb
on the time interval entered in the box |
i f user presses fi<<0 playback starting po
Pressing ASTARTO restarts thecamber vey from
specified in seconds, minutes or hours.

1T Start begins playback. To stop playback p
reached playback will be stopped automatically.

Typically playback is used for data inspection after the survey. The usstactn

playback at a high speed to examine the data, stop it at interesting places, scroll back
and start again slowly. A flag feature used to mark anomalous features in the magnetic
field and on the GPS map can then be employed to specifically locatsteset

amplitude and time parameters in slot, trace properties). This is a very powerful
technique. Explore the possibilities by stopping the playback at an anomaly and then
right clicking on the peak and valley of the anomaly and selecting FISH FYAG.

will see the corresponding positions of the sensor at the time the sensor encountered the
anomaly enabling the user to bracket the anomaly for additional survey lines in the

area.

When a MagLog survey is terminated and later restarted, it logs ttathenexisting
survey files. Therefore, it is possible to use the Playbeatkire (which cannot run
during normal survey operation) to review the data of several lines over an anomaly.
This allows the operator to evaluate the size &ages of the anomaly by reviewing
several different lines over the anomalous area and restructuring the survey plan to
acquire additional data over the anomaly area. When exiting Playback mode and
restarting the survey the new data will be appended texikéng survey data files.

For surveys where the Interpolator device is enabled, the playback mode uses the
Interpolator file to display GPS and fish position. If the Interpolator device was not
working properly, no GPS display will be available. Thegoam checks the size of
the Interpolator log file and reports the following error if it does not exist or has size
less then 80 bytes:



maglog |

Warning: INTERPOLATOR file does not existz ar too zmall.
Fleaze re-interpolate positions or remove INTERPOLATOR.

GPS will not be dizplayed without re-interpalation!l

[Ga o Configure # Output devices # Interpolatar]

In this case the user cangeeate the Interpolator file in the playback mode (see the
following section)

Some opations that cannot be performed in playback mode:

1 Data cannot be logged.

1 Program does not automaticallyirgerpolate Fish position. If the Interpolator
was used during the original survey the survey interpolator log file is read in as
it was acquired. Aere is a rénterpolation feature discussed in the next
section.

1 Program does not post warning dialogs or verbal alarms (for instance if data
limits exceed preset limits.) However lights on light bar turn into green, red or
yellow as they would during theormal survey.

1 Duration of the display slot cannot be adjusted, i.e. you cannot make the slot
length change in time, it is fixed to what was set during acquisition. Use
playback speed to change display speed for all displays.

1 If the user prints the anagjdraces of the data during playback, the label will be
printed on the right side of the page eacti teading . Printed time labels
correspond to the survey time, not playback time.

Presently MagLog does not play back the following types of surveys:
1 Suveys with norserial devices (including event marks)
1 Surveys with serial binary devices
1 Surveys with A/D converted devices.

21.2 Position Interpolation with Playback and Interpolator

Sometimes a survey may be conducted without the use of the Interpcdaitme fer the

wrong parameters (i.e., layback) may have been used in the Interpolator setup. In this case
it is possible to recreate the interpolated data file using a unique feature of playback mode.
Note that the results will not be completely identicatdattime interpolation because the
reattime Interpolator usesll the data available during survey including those positions
received before logging began.-Reerpolation uses only logged data and therefore

positions may differ at the start of thadifrom those obtained in retine. However this
difference is not significant as long as there were no sharp turns before the line started.
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The Interpolator log file is used during playback and the user must reload the survey after
re-interpolation is omplete in order to observe the interpolated positions. Thus playback
re-interpolation works as a omeay street, although the old Interpolator file is

automatically backed up as a *.bak file as described below.

The reinterpolation procedure is describg@p by step in the following paragraphs:

1. Start MaglLog and load your survey in the playback mode, as described above.
Then initiate the Interpolator:

EﬂMaglug MT - C:'MagLogData' testZ.5urvey
File Configure  Wiew | Cukpuk Dewvices  Print Settings  WWindow

Brinter
Interpolator

Interpolatar lavback, ..
Interpaolatar oukput, .,
Skatus

[ | [ |
| SN [ [ [ [

2. MagLog will warn that the survey will be closed after interpolation is completed or

cancelled.
maglog |

Calling interpolator zetup in plavback mode

will cause pozition re-interpolation. After interpolation

iz completed zurven will be closed autamatically.

Are you sure you want o proceed?

Yes Mo
3.1 f you answer AYeso, MagLog proceeds t

follows:
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Interpolator params |

Mags |TRK | UTM | GRAD | Pasitions | Net |

v Add/remove interpolator device

— Aray configuration

bl agnetometer amay offzet, m; a3 q

— Tow point # GPS offsets
W Use pozition of tow paint instead of GPS

Caution! Pogition of tow point can be calculated
OMLY if gyro compass iz available

# offset, m [positive to starboard]; |1 A3 3:
' offzet, m [pozitive to bow]; I-?.EE 3:

] | Cancel |

4. Set up the Interpolator or change the settings in the dialog box. Refer to the
|l nterpol ator section of the manwdaal for mor
MagLog posts another warning giving you a chance to return to the normal playback
mode:

MagLog re-interpolation 5[

| [nterpalatar lag file will be re-created nowl

%' Use constant lapback distance.

" Use layback values as recorded
if Ling Murnber File

Whiould you like to procesd??

You may enter your choice of what to use for layback values fiotegoolation of the
data. The choices are:
1 Use constant layback as set in the Interpolatapsearlier. This means that all
data lines have same cable length.
1 Use variable layback as recorded during the survey in the Line Number file. To
adjust those laybacks, use a text editor to modify the file. It is assumed that
cable length does not changehin the survey line.
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5. The existing Interpolator file (if any) is saved by MagLog with an extension
ABAKO. However i f the ABAKO file already e

name (this is the case if theirgerpolation process is used a settime). In this
case a file save prompt appears:

Save old interpolator log hile as: EHE |
Savein | =y 062201 R = ==
| 22 Survey. 380 MAG z2. Survey. LineMurmber
@ 22 Survey. FLAGS £2.Surven. loginfol bt
a 22 Surven. GPS.GPS £2.Surven. loginfo2. bt

a 22.5urmvey. GyroCompass.guro

@ 22 Surver INTERPOLATOR.INT

@ 22 Survey INTERPOLATOR-CORRECTEDLINT
K3

| o]

File name: ISE.Surve_l,l.INTEHF'EIL.-'-‘-.TEIFE.INT.E.-'E-.K Save |
Save az type: I j Cancel |

[T Open az read-only

6. Finally MagLog begins the 1iaterpolation process. To increase interpolation speed
all display windows are automatically closed. The user can observe the playback

dialog as a progress indicator:

Magl og playback.

4 [ i
0523 T 05EeE . — [ oz
Gejzz  Lme Rl IL""E'1 =l DE{Z2101 —“E'IJ =i Im = 062201

1 1 1 1 1 1 1 1 1 1 1

il arart I Stop I

|
4IIIIIIIIIISpee-:1
The Slider bar shows the progress for the
current |l ine number. The only control ena
7. When the user presses AStopo or when Mac
following message is posted:
maglog |

R e-interpaltion iz complete.
Ywhould you like to restart playback?
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Answering AYesoO caus e sloaMthasureeyin playpackut o mat i
mode. Answering fiNoo will simply c¢close th
the new Interpolator file, reload the survey in playback modentgolation

allows the user to see the fish position and additional types of superimposed data

plotting on the track plots (for instance, gradient plot).

If the user cancels fiaterpolation, the following message appears:
magog |

R e-interpoltion haz been cancelled,
Whould you like to restart playback.?

MagLog restores the originaltner pol at or device fide. Agai
| oads survey in playback mode, answering

22 Survey QC checks

22.1 Layback and Latency Test using a Natural In -field Source

This test allows the user to estim#te overall timing and positional accuracies of the
system, including the magnetometer or other sensor positions (i.e., attached to the tow
cable for marine surveys, mounted on the vehicle for land surveys or the stinger for
airborne surveys), the GPS amt@ position (connected to the computer via serial link)

and taking into account inherent delays in the computer hardware and software system.
One major reason for these inaccuracies stems from the timing delays present in current
Wi ndows E o pns thasiaffecting the gcsutaey of the time stamp placed in the
file when the data arrived, compared to the actual time the reading was acquired. This
affects positioning in real time using the Interpolator feature or using MagMap2000
Interpolation softwag in post processing.

We note that these latency errors are really only important when either high speed surveys
are being conducted and/or if the positions of small targets (for instance, with anomaly
signatures less than 0.2m) are important. This nfigtihe case in UXO or archaeological
surveys but would not normally be the case in geological or mining or oil/gas type

surveys. The following are error sources considered here:

1 Errors in cable measurements, including boat dimension measurements.

1 Latencyi n t he magnetometer to PC channel . Du e
operating system, data arriving into the computer serial port is not immediately
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available to the application (MagLog). Data is delayed in the system serial driver
and theefore the time stamp assigned to the data by MagLog can be delayed as
well. Measurements showed that this delay typically does not exceBa20s
depending on computer performance.

1 GPS channel has the same source of latency as the magnetometer aiannel.
addition, GPS itself reports positions with some time delay due to Differential
Position calculations which are typically around 50 ms.

These delays are dependent upon the hardware used during the survey. Therefore it is
always wise to check positionatcuracies before the beginning the survey if there have
been hardware changes.

To test overall system performance a distinctive magnetic anomaly is required. It can be a
natural or artificial source (just piece of magnetic metal on the ground wiltsufiihe

task is to complete two precise survey lines in opposite directions over the source as
quickly as possible (to minimize diurnal shift offsets).

Layback / latency position errors estimation

Positioning error

survay direction

survey direction

survey surface

After the magnetometer positions are calculated (in real time or in post processing), the
two recoded anomaly profiles should match. If not (as shown above) the distance
between the anomalies represents a positioning error. The following rules apply in
understanding and correcting these errors.

Assuming that there is no notable latency in the GRISr@aagnetometer channels:
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1 If you have to shift anomalies forward along survey line to match them, the cable
(or antenna to sensor distance) is actually shorter by half of the distance between
anomalies.

1 If you have to shift anomalies backwards along syitwve to match them, the
cable (or antenna to sensor distance) is really longer by half of the distance
between anomalies.

Assuming the cable length is correct, magnetometer and GPS latency issues dominate:

1 Assuming magnetometer has no latency: if gaue to shift anomalies
forward along survey line to match them then the GPS has latency.

1 Assuming GPS has no latency: if you have to shift anomalies backward along
survey line to match them then the magnetometer has latency.

For marine surveys, the miesnum allowable mismatch between anomalies is about 1
meter, depending on GPS accuracy.

Note:  This discussion does not cover possible internal GPS errors due to
loss of satellites or differential signal.

22.2 Conducting Laboratory Latency  Tests for Magnetometer Data
Acquisition Systems

This document describes how to test the overall latency of the logging computer and
software when engaged in recording and storing magnetometer data. liatdneygase

is defined as the timgifference between when the actual reading is taken and when it is
time tagged and written to disk. There is concern about excessive latency because it
translates into position errors visible during data processing (herringbone or scalloped
anomaly struture).

There is virtually no latency delay between time the magnetometer takes a reading and the
time it outputs the reading to its serial port. However, on the data acquisition side of the
system, computers and their serial connections are handled byiM®ws operating

systems (win9x, NT, 2000, XRijsta, Win7,etc.), and thus data is not immediately

available to the logging software because the data transfer is delayed by Windows serial
drivers. This delay can lead to position errors because congarterated time stamps are
used to interpolate the locations of the magnetometer.

Here is a simple method to estimate system latency.

22.2.1 Hardware you will need:
1 88X (880/881/882) magnetometer, cable, etc.
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1 Computer running MagLogLite or MagLBgo. The compudr must have a
parallel printer port.

A few pieces of wire, total length about 10 ft.

One Dsize battery. It will be good to have a battery holder for it.

25 pin male connector to mate to the computer parallel port.

Double pole single throw switch to cl$vo separate circuits at the same time.
Soldering iron and solder

E

22.2.2 Assembly

We are going to make a switch controllable electromagnet to put timing pulses into the
magnetometer sensor. Assemble the components as shown in the figure below. Connect a
fairly long wire to one terminal on the battery (polarity is not important) and then put few
loops around the magnetometer sensor. Connect other end of the wire to one side of the
single throw switch and then connect a wire between the other connectionsanittieto

the open terminal on the battery. Now when you close the switch, current in the loop
produces a magnetic field that will be measured by magnetometer and recorded by
MagLog software.

Magnetometer channel latency test

PC running maglog serial data stream to maglog

Event Mark device

880/881 device

Pin 25 (ground) SWITCH

(close for short time)

Pin 10

to computer paydllel port

24 pin male connector 880/881 magnetic
(front view) sensor

D size battery

Typical maglog recording
(pulses can be positive)

switch open

\ ’ \/ \/ \/ amplitude 1000 - 5000 nT
switch closed(for short

time)




Solder pin 10 of the 25 pin male connector to one sidettier pole of the switch and the
other side of the switch to ground (pins 18 to 25 of the 25 pin D connector are industry
standard specified to be ground on printer ports). Insert the connector into the printer port.
By closing the circuit connection beten pin 10 and ground on the parallel port you will
generate a computer interrupt. The time of this interrupt will be recorded with the MagLog
TTL marker device (you must add the MagLog TTL device to Input Devices in MagLog
Configuration setup). This evemark and the anomaly produced by the current in the
electromagnet about the sensor will demonstrate the latency in the computer/software
interface.

22.2.3 Operation

Start a MaglLog survey as usual and add the i
Make a dsplay for the TTL event mark (screen shot is shown on figure below). Make sure

that device is working by closing the switch and observing the result. Consult MagLog

manual or contact Geometrics in case of problems. You may need to reboot the computer

to sd the correct parallel port mode in the computer BIOS. We suggest industry standard

ECP Printer Port. Note thatBiirectional Printer Port mode will not work properly. Due

to contact bounce, you may see two interrupts recorded, one when the swibskdsarid

other when it is opened.
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