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NOTICE TO USERS

The magnetic compensation software routines are embedded within EMIGMA V7.8 and QCTool. Although
the compensation is provided with a variety of additional tools from the EMIGMA package, the user need not
be familiar with these other tools. For a basic introduction to the EMIGMA interpretation platform, please
refer to the “Tutorials” directory either in the installed /EMIGMA directory or directly from the installation CD.
In particular, please refer to the Powerpoint file, V78_Tutorial.ppt. QCTool is provided with its own manual.

It is assumed that the user of this software is familiar with running PC based programs and
Microsoft Windows.

PASSWORD WARNING MESSAGE

As part of the security measures taken to ensure data security and to help eliminate software theft
EMIGMA supports a software security device that is optionally implementable / available to the user. This
security device uses a special password based on your computer specific information

This is an OPTIONAL provision only. If the license holder chooses not to implement this security
protection it will in no way inhibit the use of the software as it relates to the compensation and all necessary
tools for data analyses. A warning message screen (as shown below) will appear each time the software is

started. TO continue using the software simply click on the OK button

TGS License Check Warning

Product "Openlnventor” is not licensed For this host (id=9016-B614).
! (PASSWORD FILE).

MOTE: This is just a warning, The program will execute this time,
However this message will appear every kime vou use our produck
with wour current password!  To get a new password, conkack:

Template Graphics Software, Inc,

T@S Headquarters
Ernail: license@tgs, com
Phone: 619-457-5359 x222
Fax: 619-452-2547

Tia5 Europe
Ernail: maint@europe. kgs.com
Phone: (331556 13 37 70
Fax: (3331556 1302 10

If wou think vou do have a valid password, please run vour program
with the environment wariable "TGS_LICEMSE_DEBUG" set,
Send us that infarmation so we can resalve the problem quickly.

o
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REQUIREMENT FOR MAGNETIC COMPENSATION

Modern magnetometers and signal processing boards for magnetic measurements now
enable both high sensitivity and high sampling rates to be coupled with a broad bandwidth. The
magnetic interference from the airframe and the sensor itself due to attitude changes are far greater
than the inherent resolution of the system. Changing of magnetic parts and the use of coils and
permalloy strips can only partially remove the interference effects. Proper magnetic compensation,
either in real time or post processing is necessary to remove the aircraft's interference. The
compensation must address all of the interference sources. Magnetic compensation is now the
limiting factor in the overall useful sensitivity of airborne magnetic surveys.

It has been our philosophy to use very much a graphical approach to magnetic
compensation so that the operators can always see down to the noise levels of the system. By this
technique interference effects can often be seen immediately and cured before expensive airtime is
wasted.

Additionally we recommend the use of wide bandwidth, which must be matched for the
magnetometer and the compensating fluxgate. We recommend the use of 10 Hz sampling with a 2
Hz bandwidth to reduce the effects of aliasing.

The PEI method uses purely software techniques, without the use of varying currents and
coils which can distort the field around the sensor. The PEI method records the compensated data
and all of the required raw data necessary to re-compensate the magnetometer data in post
processing.

SOURCES OF MAGNETIC INTERFERENCE

Magnetic interference in a geophysical aircraft environment comes from several sources.
These include:-

A) Permanent magnetism, mainly from engines and other 'hard iron' magnetic
components close to the sensor. This interference is proportional to the coupling with the magnetic
field generated by the permanent magnetic materials on or inside the aircraft.

B) Induced magnetism, from 'soft iron' components close to the sensor. This
interference is proportional to the coupling with the magnetic field and the magnitude of the
magnetic field and is a function of the susceptibility and size of these components.

C) Eddy current terms, from rate of change of movement of conductive surfaces in a
magnetic field. This interference is proportional to the coupling with the magnetic field, it's
magnitude and the rate of change of attitude. Although, these causes are often considered to be the
major contributions to “eddy current effects”, there are, in principle, many other sources which are
not well understood.

D) Heading effects of the magnetometer sensor itself.
E) Altitude changes in a vertical magnetic gradient.
F) Additional effects come from moving surfaces and materials, such as trim

surfaces and push rods, and distortions of the airframe through flexing.
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G) Electrical and mechanical interference in the pass band of the system.

The order of magnitude of these interference effects varies greatly from installation to
installation. Typically permanent terms could bring 10 nT of magnetic interference, the induced
terms 5 nT and eddy current terms 2 nT. The heading effects of modern magnetometers can be as
much as 0.5 nT while the vertical magnetic gradient at 3000 m. above ground is of the order or 30
pT/m or 10 pT/t.

On a fairly clean magnetic installation moving surface and electrical and mechanical
interference should be better than 1 nT. These can be tested on the ground in a quiet location with
the sensor held in a rigid position. As these interference sources are not measured they will affect
the residual compensation and should be minimised. In fact the cleaner the installation, with
respect to these unmeasured interference effects, the poorer is the overall improvement by this
compensation.

The main differences in these terms can be seen in their magnitude and phase relative to a
sinusoidal motion.

The permanent interference effect would be in phase with this motion.
The induced component is again in phase with the coupling but with only an increasing
effect of the measured field, maximum along the north and south directions where coupling with the

magnetic field is greatest.

The eddy current term has a magnitude proportional to the absolute value of the magnetic
field coupling and to the rate of change of coupling.

10 -5 0 5 10
AIRCRAFT MANEUVER ABOUT HEADING

Figure 1

Above we show individual interference effects for a sinusoidal motion. They can be at the
frequency of the motion, both in phase and 90 degree phase shifted. They can also have a
frequency twice that of the motion, again in or 90 degree phase shifted. The resulting magnetic
interference is the vector sum. This can have a complex shape, depending on the magnitudes of
the interference.
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REALITY IN COMPENSATING A REAL AIRCRAFT

The residual magnetic interference is somewhat more complex that a simple sine wave
manoeuvre. In reality the magnetic interference is in three dimensions, longitudinal, transverse and
vertical. Additionally the components in each dimension have different interference effects from
pitch, roll and yaw motions. Similar phase shifted responses exist for rolls and pitches. The
summed interference is much more complex as the three dimensional attitude and rate of change of
attitude of a real aircraft is inter-related.

In a real environment the aircraft is also moving through a changing magnetic field. Even
high above ground level there still exists long wavelength gradients and curvature in the magnetic
field. By carrying out a box manoeuvre the background magnetic gradient changes at the same
time as the heading effect of the aircraft. This makes it extremely difficult to separate the two
effects.

BASES OF COMPENSATION

The basis of our compensation is the reduction of motion induced noise on the selected
magnetic elements. These can be individual sensor or various gradient configurations. This motion
noise comes from the complex three-dimensional magnetic signature of the airframe as it changes
attitude with respect to the magnetic field vector. The noise comes from permanent, induced and
eddy effects of the airframe plus additional heading effects of the individual Cs sensors.

Due to the background magnetic changes experienced in real flying conditions, long
wavelength geological interference, it is felt that it is not easy to obtain adequate compensation
coefficients which can be used on all survey headings. Only in extremely low gradient areas would
this technique give reasonable results. This is due to the fact that these background changes alter
with the heading and have the same high frequency components. They are, therefore,
indistinguishable from heading effects due to the airframe alone. Attempts to use 1 set of
coefficients for all headings average these background errors into the compensation coefficients
and produce inferior results during compensation. Additionally, the coupling of the earth’s magnetic
field with the susceptible and conducting materials on the aircraft changes with heading and thus
the net effect on the individual sensors varies with aircraft heading and thus this would imply the
necessity of heading dependent coefficients.

Our approach has been to use four individual sets of coefficients, one each for the four
cardinal headings. These are assigned to be nominally 'N','S', 'E' and 'W'. On survey the changes
from the nominal line are small, typically within +-20 degrees for pitch, roll and yaw. Note: You may
also use diagonal paths in the box data. Be sure, in all cases, when calculating the coefficients to
split the box flight into its different flight directions as “lines” or “profiles”. This is easily done within
EMIGMA prior to caculating the coefficients.

We define 4 cardinal headings for each survey, even if only 2 are used for surveying. Of
course, the other 2 cardinal headings may be used for tie lines. These cardinal headings are
normally, but not necessarily, orthogonal. The Main Cardinal Heading is defined as the grid value
of the cardinal heading closest to grid north. For example, the main survey direction is on a
heading of 100 degrees east of grid north then the cardinal headings are 10, 100, 190 and 280
degrees with the Main Cardinal Heading 10. We then define our 10 degree east heading as
'NORTH'. Similarly the 100 degree heading is defined 'EAST', the 190 deg heading as 'SOUTH'
and the 280 degree heading as 'WEST'. This convention will be carried through from the SURVEY
program to post-processing.
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The magnetic compensation is carried out in software without the use of active distorting
magnetic fields. A magnetic interference model has been constructed with three orthogonal sets of
components. This assumes a magnetically rigid magnetic interference model.

A three axis fluxgate is used to measure the coupling of the three axes with the background
magnetic field. This sensor is very sensitive to attitude changes and is used to accurately monitor
the aircraft reference frame. The frequency response and sample rate of the acquistion
systemdused to measure the fluxgate signals should be the same as that of the magnetometer
acquistion system. This means that there is no phase distortion of these synchronised
measurements. This leads to improved compensation throughout the pass band of the system.

A series of pitch, roll and yaw motions are carried out on each survey direction to vary this
coupling and gather fluxgate, barometric and measured magnetic field data. This data is processed
using generally either an SVD or a Ridge-Regression technique to find a stable set of coefficients
for the model. When the compensation algorithm is run using the model and coefficients, either in
real-time or post-processing, a magnetically compensated data set is generated.

We have tried to make this software as production orientated as possible, to supply the
operator with real-time compensated data to view, confirming that it meets company specifications,
and continue flying.

The programs supplied should enable the user to achieve software magnetic compensation
for total field data. This can be carried out in real-time using previously calculated compensation
coefficients or in post-processing using a selection of compensation coefficients.

NOTE on Box Maneouvers: The coefficient calculation is such that no specific flight maneouvers
need be made BUT sufficient maneouvers must be made to characterize the effect of the aircraft
and the sensors with regard to attitude. Both, slow moving maneouvers and high frequency
manoeuvers should be made in all directions during the box.
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STAGES OF COMPENSATION

The compensation takes four stages:-

A) Acquisition of motion test data.

B) Reduction of this data to produce compensation coefficients.

Q) Production use of these coefficients in real time to supply compensated magnetic
elements.

D) Post processing, if desired, of the raw data with other sets of compensation

coefficients for improved results, if valid.

ACQUISITION of Motion Test data (Box data)

The acquisition of motion test data should take approximately 20 minutes. Let us consider
that we want to fly N-S traverses and E-W tie lines. The test should consist of the following:-

1) Have all equipment in normal operating conditions. The sample rate should be that of
the survey. 10 Hz sampling with a 2 Hz bandwidth is recommended for all surveys. All the
equipment that would normally be “ON” during a survey flight should on. If the aircraft is equipped
with an auto-pilot it should be turned off and the aircraft flown manually. Aircraft systems that
consume large amounts of power such as air conditioning should be either turned off and left off or
placed in a mode where the compressor and fan systems are continually on and do not cycle. It
should be noted that whatever aircraft systems are on during the compensation test flight must be
“ON” for all surveys flights. Failure to observe this practice will result in poor compensation results
during survey data acquisition.

2) The pilot(s) should be consulted to ensure they understand the following, often
somewhat conflicting, ideal requirements.

The compensation test should be carried out in a magnetically quiet area at high altitude,
away from ground effect, at least 8,000 feet above ground. The normal data acquisition program
should be run with the sample rate the same as that to be used in the survey. During each of the
four lines the aircraft should perform three each complete pitch, roll and yaw motions. These
should be smooth and as symmetrical as is possible, of typically 5-10 second period. In addition, if
flying any diagonal lines during the survey, diagonal lines should be flown in the motion o box test.

The motions should be consistent with normal aircraft motion experienced during survey
data acquisition. Roll manoeuvres should be +/-10 degrees peak to peak, pitch manoeuvres should
be +/-5 degrees peak to peak and altitude changes should also be minimised, 50 m. or less if
possible, and yaw manoeuvres should be +/- 5 degrees peak to peak. Only the aircraft surfaces
that are used on line to alter the aircraft attitude should be used, e.g. do not use rudder excessively
if this is not normally used as magnetic push rods may complicate the compensation. The order of
motions is not critical. It is, however, good procedure and enables us to view the replot in a more
meaningful way. The line should be closed, the aircraft set on a new heading, e.g. west, and the
same motions carried out. The motions should then be carried out again on the remaining south
and east headings. IN order to assist in data analysis the operator should note on the flight log the
start and end fiducials for each of the 12 manoeuvres
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The operator may have several files, one for each direction or one file for the entire flight.
The software can manage with either of these cases.

The reduction of the data to calculate the coefficients can be carried out on the aircraft but
is easier to do it the ground, either on the aircraft system or a similar PC computer. It is
recommended that a plot is carried out of the data at the fastest sample rate to view the fluxgate
and the magnetometer signals to ensure that there are no glitches or other problems with the data.
The user should also select the fid ranges to use for each heading. There should be from 800 to
2000 data samples for each line.

It is recommended that this test procedure should be carried out at the beginning of each
survey and every two weeks or whenever any major magnetic component is changed.
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REDUCTION WITH EMIGMA/QCTool

EMIGMA's tool "Magnetic Compensation” calculates the regression of the magnetometer readings
individually against the fluxgate signals.

THE SOFTWARE DONGLE

If you are running EMIGMA in a WINDOWS-based systems, a software dongle will be necessary.
The software dongle contains different codes which control the availability of various aspects of
EMIGMA. The dongle is read on start-up, and EMIGMA is configured in accordance with the
contents of the dongle. In this way, it is possible to customize EMIGMA to particular individual
requirements.

The software dongle should be plugged into the parallel port of your computer before EMIGMA is
started, and should remain in the port for the duration of the model run. The executable may be
placed on a number of computers, but the dongle must be on the computer when executing.
NOTE: If a parallel port is not available, a USB dongle can be provided. Some newer computers
particularly Toshiba notebooks can come without the parallel port enabled. If the software
indicates that it cannot find the dongle, the user should check the parallel port settings in the
BIOS. We recommend the parallel port dongle due to its strength and reliability.

Getting Started in EMIGMA V7.8

Start -> Programs -> Emigma 7.8 -> Emigma V7.8

$ To Create a New Database - Select Copy Template Database, OK
afzit Dialop Click here to
allow
creation of a
Create a Mew D atabaze new
D database

E = Open an Existing Databa:

DADATAueraguest test dalavith T OTEST .mdb

A new window will open as shown below. This window allows the user to create a new database

10
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name and store it in the directory of choice. This would usually be the main data
processing directory or the directory containing the raw flight data. It is recommended to
place the database in a subdirectory of your processing directory.

Save Mew Database

Savein; ﬁ :_i - |‘=_°F Y

File narme; ITQ FLT 3 Save

Save a5 type: | Database file [ mdb) | Cancel

Help

ik

$ (If you need to Browse for the file template Database file: NewDatabase.mdb you will find
it in c:\emigma\emigmav?7.8\bin

$ Save New Database - Browse for the path to save your new database file and give it a
name.mdb as shown in the figure below

Start Dialog

Save Mew Database

Savein: | I3 13

@ Desktop

ty Documents
'g by Carnputer
& 3% Floppy [4:]
a2 Local Disk [C:]
a Local Digk (D:]
I DATA
|7 temraquest test data
- BI[E
L BACKLIP 54/ [E:)
“o TWEEKER_DAT [F:)
e Femovable Dizk [G:)
(e Shared Documents
H by Metwork, Places

File name

Save azt

11



PetRos EiKon MAGNETOMETER COMPENSATION SOFTWARE

To open an Existing Database - Select Open an Existing Database and either
chose your database from the list or browse for your data base file by selecting
More Files....

Start Dialog Click here to
allow
selection of

(- Create a Mew Database | an existing
database

D " Copy Template D atabaze
Click here to
allow
selection

E *pen an Existing Databa: from
different

More Files... 40— directories

DDA Taeraguest test datahkTOTEST.mdb |

CoADATAMeraquest test datahfit3\TERRORGQUEST —

CeADATAMteraguest test datahfit3vkerrarquest] .mdb
C:ADATANeraquest test datatestD atabaszehtestDa ™
>

Cancel

If the user elects to load an existing database the chosen data base will be loaded and the
following screen will appear showing the particulars of the database.

. Project: TQ_FLT 3 /ataSet: Maasured Static _in Database: D:\DATAMerraquest test dataMaVTQ... - | [

Database 1 Data Processing ] Data Eorrectlon1 Data Feduction I

r Projects in Database:

Surveys in Project

Survey Mame: [Box Diata Change
SuveylD: |1 ¥ BoxDal|
% Survey Comments ] BackUP ]

Aol Survey | Delete Suvey |

r Data Sets in Sur

Data Set Measured Data SetD: 1
Domain Typs: | Static Date Created: 12/26/2003 12

Project1D: |1 Responses:
Date Created; |12/26/200 Data Set ]Measuled Cati Change Total
Project Mame:
[afrrs Mode! Name: Change
Change Name Data File Name:
TOFLT 3.1 dat I Model | DeleteDataset |
Delete Project
Create Projsct ] Canfiguration I I™ Has Related Grid(s] | Data Set Info |
This license maintenance expires March 1, 2004

12
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Emigma 7.0 F=]

Eile Views Tool Help

= [SIha

7 [ 7 | v 7 o

Database | Data Processing | Data Comection |

Projects in Database CAEIKONASUPPORTAT utorials ¥ 7. 0V Ztutorial. mdb.

[~ Proiests in Database Surveys in Proje:

Survey Mame: Change
Add Survey | BackUP | Delete Survey|

DataSetsin

Date Created: [1200:00 4

Project Name

Change Name
Delete Praisct

Create Project |

Data Set Operations
Delete Data Set
Configuation |

F

Data Set Name. Chanas

Model Hame: _ Change | |
DaeCrested:  [1Z0000AM [ Leath ,"‘W?;Q:‘:D'Zd
[~ XBorchole  1SNsOrS

Data Set Type: =
ras
[ Has I Related
DomainTps: | 0 0 ExT Gidi=t

Data File Mame: |

Importing Data to the Database

Filz Wiew Tool Help

%|B|"|El?|ﬁﬁ|(

Import Data

Select the Import Data Icon

If you are creating a new database within an existing project:

You will be asked if you want to create a new Project.

MAGNETOMETER COMPENSATION SOFTWARE

Creation of

Database

a new

If the user has elected to create a
new database from scratch the
following screen will appear but
will have no information listed in
the various information boxes.

Select Yes if you are starting a new database or a new project within a database. Select No if you
want to import a data file into a preexisting project.

Type in the name of the New project. OK

If you are creating an entirely new project and data base the following screen will appear

r Projects in Database

Project ID; |1
D ate Created: | 12:00:00 4

Project Mame:

Change Name
Delete Project

Create Project

Database | Data Processing | Data Cuneclwun] Data Heducl\uﬂ]

Surveys in Project

Survey |D: -1

Survey Comments

SuweyName:| Change
BackUP

I BoxDat

Delete Survey

Add Survey

Name for New Project

r Data Setd

Type MName for New Project

To_CoMP
Cancel

todel Mame:
D ata File Mame:

[ Hodel

Configuration ] I~ Has Related Grid(s]

Data SetI0:
Date Created:

Change
’7 Change

0
12:00:00 AM

Responses:

Delete Data Set
Data Set Info

This license maintenance expires

March 1. 2004
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Enter in the name of the new project and click on the OK button. The user should ensure the
project name is informative and represents the project at hand.

After clicking on the OK button the import Utilities window will appear as seen below

Faws Data Formats I Other Sources I

— Data Group:
i EM

{+ Patential Field
i IP/R esistivity

DC Magnetic

GEOSOFT Grid File [Patential Fisld)
Gravity

ragnetic Ground [SCIMTREX)
FICO [Binary]

FICODAS [Binary]

7 Import for bag. Compenszation

‘\

\

Cancel |

o |

Help |

Use this import application to
import compensation box data
or survey flight data

Select either XYZ Import for Mag Compensation, Picodas Bindary or PICO Import from the Import

Utilities List by clicking on the desired line.

Magnetic Import x|
Dats File Tupe: K7 file: format - ™ Compensation Box Data
Input File Mame: |
Fille View: Select ong line a5 a header ins

I Other D ata Chanrels
0 | 3 Other Dista Chanels
rFlurgate Data——————————7 ~Magnetic Sensors Data [nT)) I FD =
I~ B - 1 =
- I j I =l I Barometer data: id
By - 2z -
I I J Set Backaround Field
I Bz I = 2 -
~ Use average value if duplicated
CUTM sypstem ] 4 — Iocations found in a prafile
™ Display data for duplicated lacations
I~ UTM®: = )
rLatitude/Longitude [dearee] ] Compress data if mare than S2760 lacatons
[~ UTMY: I - faund in a profil
™ Latitude T| | Processing Messages
Altitude: I 2
Longitude: hi
Unt. @ Meter " Feet (B gt
I~ Corwert To UTM
ez | = [%
Processed Files Frogiess
[ File name: | Puoble | #Locations
IMPORT | Add rew line |
. ¥

14

Click on "Browse" button
to select data file you
would like to import into
the database

Select data
type to be
imported

If you import Compensation
Box Data make sure that
"Compensation Box Data" is
checked. To import real
magnetic flight data ensure
this button does not have a
check mark.
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Magnetic Import [x]
Data File Type: IF’icn format (hinany) j
InputFile Name IH:\Em\gma\EmlgmaF 5_v14\Data’PicotBoxData)B2092613.000 Browse |
File “iew:

JLINE OPTYPE MARKTM RECS DT S (WEEE [ Compensation Box
Data

4 | 1|

—Fluxgate Data———  —  —Magnetic Sensors Data (nT)

¥ FID: 4 RECS -
¥ Bx 23 XFGSTEP) = Il |22 RMGTNTY hd
¥ By 24 YFG(STEF) = re ~ ¥ Barometer data: 17 BARSP(DEG) v
v Bz 25 ZFGISTER) - ra -

N s Click on "IMPORT"

UTM systern () button to import data

B UTh % 7 XUTHIM) ~ —Latitude/Langitude (degree)

St Background Field from the selected file
I UTh Y: IB YUTH(M) = v Latitude 9 LAT{DEG) =
. Use average value if duplicated

Aty 11 GALTIM) 2 ¥ Longitude: 10 LOMN{DEG) hd locations found in & profile

W GPSZ 11 GALT(M) = I~ Convert To UTHM
Profiles in file IMessages Progress
Profile | # Locations | | /

IMPORT | Add nesline
Close |

It should be noted that the compensation software treats compensation box
data as a separate entity / database from actual flight data. If the user wishes
to use the calculated coefficients to actually compensate the box data to
determine its effectiveness then the data must be imported twice, once as
“box data” and again as “flight” data.

Once the desired line to be imported has been selected click on the import button. The data from
this line will be entered into the data base. To add additional lines click on the “Add New Line”
button, select the appropriate line(s) and press click on the IMPORT button again. Repeat this
procedure until all the lines from the compensation box have been entered into the data base

15
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Magnetic Import
Data File Type: IF’ICD farenat (binan) j

Input File Name

Selecting additional

lines to import

IH SEmigmalEmigma? 5144 Datal\PicotBoxData\B2092613.000

Erowse

File Yiew: Selectone ling as a header line
Compensation Box
i Data
Pico format file [2]x]
L kin [ 800ee ==
r Fluxgate Data
g pdJ El

¥ Bx
¥ By

W Bz

1

B2092613.002
24 | = B2092613.p03

25 £l

— UTM system (m)——

7%

17 EARSPIDEG) =

I LITh
nd Field |
M UTKMY: 8 L File pame: |82092613.p01 Open I
e if duplicated
Altitude 11 G Files of iype IP\CD Data Files (P j Cancal & pruﬂilae
W GFSZ naG ™ Open as read-only Help
Frofiles infile Messages Progress
Profile | #locations | [ system...._creating =] |
..cormpanents.....creating...
...Data File creating...
Check duplicated locations. PORT | Adr new line |‘|
..Store L LINE XXX <X

ocations......creating...

Completed

Close

Click here to import the
selected line

have been imported click on the close button.

Magnetic Import

D ata File Type:

Input File Mame:
File: View:

|F'ico farmat [binary]

=

|D:\D.&TA\tenaques

t test datahfit3sb31 0071 6.p03

Select one line a3 a header line

ALINE OFTYFPE M

{.

— Flu=gate Data

[ By
v By

W Bz

22 XFGISTEP] +

23 YFGISTEP] «

24 ZFGISTEP] «

rhagnetic Sensors Data (nT)

W 1 [19 RMGINT] -
v 2 [20 RMGZNTI -
W 3 |21 RMGINT]

r UTh spstem [m)

7 RUTMM] =

o

v FiD:

[ Barometer data:

4 RECS -

v Usge average value if duplicated
locations found in a profile

[ Display data for duplicated locations

r Compress data if more than 32760 locatons

found in a profile
Processing Messages

Click here to
allow selection
of additional

X

IMPORT |

_.DataFile creating....
Check duplicated locations.
...Store .. LIME 10010

Add new line ‘

[ LUTH
r Latitude/Longitude [degree]
W UTHY: |8 YUTMM]
T W Latitude: 9 LATIDEG) =
Altitude 23 ALT[FT) -
v jtude: |10 LOMW[DEG] «
Unit " Meter % Feet I L=t DL
v apsz |1 GALTMI = [~ Convert To UTH
Frocessed Files Frogress
# | File: hame: | Prafile ] # Location #
2 b3100716.p01 2 333
3 b3100716.p02 3 A
4 b3100716.p03 4 5121 =
v
£ >

Cloze

Import screen showing the imported lines and the available channels. After all the lines required
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Viewing the Box Data

Once the data has been imported into the database it may be viewed in several ways.
The data can be viewed as analog type graphs or as flight path information. We suggest the data
be viewed in both formats to aid in determination of the data’s suitability for use in the generation
of compensation co-efficients.

From the respect of flight path the user should ensue that the lines for each heading are
orthogonal, that the line heading was maintained during each line, and that the headings flown
represent the flight line and control line headings for the current survey

The total field magnetic data, fluxgate magnetometer data, as well as barometric
altimeter data (if available) should then be displayed in graphical format. This will allow the user
to determine the quality of the data. The data may be edited in this mode to remove any
unwanted data such as spikes or dropouts, and excess data may be removed. Removing excess
data is important. Since the calculation of coefficients is based on the data generated by aircraft
maneuvers; the user should take great care to edit the flight data to include only those data
sections that represent specific roll, pitch and yaw maneuvers Any extraneous maneuver
information such as turns or changes in altitude that are included as part of the compensation
calculations will adversely effect the results of the compensation.

VIEWING FLIGHT PATH DATA

In order to view the flight path data click on the PROFILE MODIFIER icon located on the
too bar. (See figure below). This tool can be used to separate headings if the data has been
collected in less than 4 files.

|| | e [ 42 | W2 |5

“Survey Editor”
(Scissors) may be
used to see the flight
paths of the box data.

This tool can be used to split the boxlines into separate cardinal directions as well as to clean off
superfluous (trim) data positions and portions of the flight such as the flight path into the box.

17
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Below are shown two samples of a compensation flight data set. The data shown in the first
example would give very poor results in generation of compensation coefficients As can be seen
from the displayed flight path the lines flown do not maintain a constant heading throughout their
length and are only roughly orthogonal

B sm(E(E| 8l Bl=la] w2z~ o 2|
Curent Prfie
Pofied [
et T
e 26000 s e

Change Prof. Name \

% Delete Selected

Location
24000

lo= |

Split Prfie ot
Selected Location

Delete Selected

%I| Proie i

l Sort Locations
inselected
Profile

2 | Unde
20000
n SoelbimEs

220001 | )

IN_;.

12000

632000 640000 A42000 644000 A46000 643000

The figure below depicts a much better flight path data set. As can be seen the lines are uniform
in direction are very close to orthogonal

S|z als| =|=mf~
rent Location —————————
# |e5a776 Profie: |1
4337320
Y. |4.92176e+006 10 T
Loc. # 1 Change Mame
4936091 | J
é{) $plit Profile at Selected Location 4534203 |
| Delete Selected Location i
[IH]| petete setected Frofie i
Undo 4sze537 |
n Save Changes 4976649 |
4g24761 |
45226072 |
Ao208nd t ; t ; t t ; } | } t
569042 669501 61150 62713 664277 EG6536 G675 EEE953 670512 672071 673623 676188

VIEWING GRAPHICAL DATA
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Click this
icon to view
graphical
data

|

Data Correction” may be used to view the channels of the Box Data including the TMI and the
individual fluxgate data as well as the data statistics. Individual or multiple channels may be
displayed or edited in single or multiple plot windows.

R Untitled - DataCorrector
File Edit  view Help

=]

= =& ' E= Q|®\|J|P><’>.g“:¢<>¢< L||g::TDe LlITEI_KEAF!TH L||Sep LIIE:DDIEBxLII Ll'l:‘Tejlr;l dﬁr:
™ k3 W Zz Fiducial GPSZ —hl —h3 —h4 hs —he Ch7
1 376661.000000 |6315975.000000 |208.099670 1196.000000 |2781.000000 [59091.238281 4251.000000 |-7050.000000 726.244568 |[-33.288239 |115.675400
z 376669.000000 |6315976.000000 |905. 102722 1196099976 |2751.500000 |S59091.253906 4240000000 | -7073.000000 F26.207947 |-33.2852351 115.675454
E 576677000000 _|6315577.000000_| 505, 105774 | 1195,199951 | #762.000000_| 59051.z6582S 4725,000000 | -7096.000000 | 725207547 | -33.200223 | 115.675568
+ F7E655.000000 |6315973.500000 | 908, 103526 1196,300049 |2752.000000 |S9091.273435 421%5.000000 | -7093,000000 FZE.Z07947 |-33.255216 |115.675659
5 376693.000000 |6315980.000000 |908.111877 1196, 400024 |2782.000000 |59091.281250 4201.000000 |-7072.000000 726.171326 [-33.288208 |115.675743
& 376701.000000 |6315980.500000 |908.114929 1196.500000 |2752.000000 |59091.292969 4188.000000 |-7043.000000 F26.207947 [-33.288200 |115.675827
7 376709.000000 |6315981.000000 |905.117951 1196599976 |2752.000000 |S9091.305594 4150000000 | -7043.000000 F26.207947 [-33.285193 |115.675919
= 576717.000000_|6315052.000000 | 05, 121055 | 1196.6599951 | 2751.000000_|So091.516406 3173.000000 | 7057000000 | 725207947 | 53255155 | 115676003
9 F76725.000000 |6315983.000000 | 902, 124054 1196, 300049 2780.\:’05UUU 59091.324219 4164000000 |-7018.000000 F26.207947 |-33.2881851 115.676094
10 376733.000000 |6315984.000000 |208.127136 1196.900024 |2780.500000 |59091.320313 4161.000000 |-6989.000000 726.171326 [-33.288174 |115.676178
11 376741.000000 |6315985.000000 | 905130155 1197 000000 |2751.000000 |S9091.312500 4172.000000 | -63<4<4.000000 F26.171326 [-33.2856166 |115.676262
1z |5757+9.000000 |£315906.000000_|S05.117951 | 1157.099576 | 2751000000 | S59051.29667S 4193,000000 | -5060.000000 | 725, 171526 |-33.205155_|115.676353
13 F7E7S7.000000 |6315987.000000 | 908, 105774 1197,199951 2Z7E1.000000 |S9091.273435 4215.000000 |-£313.000000 FZE.1T713Z6 [-33.255147 |115.676437
14 376765.000000 |6315988.000000 |208.093567 1197.300049 |2781.500000 |59091.253906 4239.000000 |-6743.000000 726.134705 |-33.288139 |115.676521
15 376773.000000 |6315989.000000 |908.081360 1197 400024 |2782.000000 |59091.230469 4259.000000 | -668<4.000000 F26.171326 [-33.288132 |115.676613 -

19208.00

16604.50

14001.00

This window allows the user to display single or multiple graphs of the data. The user may delete
extraneous data, delete spikes or dropouts and visually confirm data integrity.

Right click
on column
heading to
select plot

= = Frofile Data TR Tx Sep Ry Resp = Re
FAC R % | < : 10 ~|[oata yEEAHTHj] | [BToal =] | At =] £
H X ¥ Z Fiducial GPSZ Chi Loso Loy Ch4 Chs Ché Ch7 A
1 659775.65 4921759.50 |789.85 1.00 2899.71 5.554D7Ew 54519e... |-1.643600s... (-7.067000=... (2.897000s... |[4.44314%.
2 B59774.75 4921762.50 |789.85 1.05 2899.63 5.554117 = 545278, [-1.6413002... (-7.062000e... (3.041000e... (4.443152e.
3 B59773.63 4921765.50 |789.85 1.10 2899.56 5.554148 S4535e... [-1.635600e... (-7.058000e... [3.192000e... (4.443155e.
4 659772.50 492176850 |789.85 1.15 2899.48 5.55418%  Column Format 54542e... |-1.635700e.., |-7.0540008... |3.3470008... [4.943157e.
s B659771.35 4921771.00  |789.85 1.z20 2899.41 5.554z21e’ BT e 554549, |-1.632500e... (-7.051000e... (3.502000e... (4.443160e.
2] 65977025 4921774.00 | 769.65 1.25 2699,33 5.554257e,.. |5.95457%e... |0.5994955e... |-1.629200s... |-7.040000s... |3.655000s.., (4443163,
1) BS97E9.13 4921777.00  |789.85 1.30 2899.26 5.554293e,,. |5.554580e... |5.554563e... |-1.626100g... (-7.0410008... [3.500000e... (4.443165e.
&} 659765.00 4921760.00 |789.85 1.35 2899.18 5.554330e... |5.554587... |5.554570s... |-1.623100s... |-7.035000s... (3.933000=... (4.443168e.
9 65976688 4921783.00 |789.85 1.40 2899.11 5.554363e,,. |5.554594e... |5.584577... |-1.620600g... (-7.0280008... (4.043000e... (4.443171e.
10 B59765.75 4921786.00 |789.85 1.45 2899.03 5.55438% ... |5.55459%... |5.554584e... |-1.618400e... -7.0Z1000e... (4.145000e... (4.443173e.
11 B59764.63 4921789.00 |789.85 1.50 2898.96 5.554411e,.. |5.554605e... |5.58459le... |-1.616800e... -7.014000s... [4.221000e... (4.443176e.
1z B59743.50 4921791.50 |789.85 1,55 2898.858 5.55442%,,. |5.554613e... |5.554598e... |-1.615600e... (-7.007000e... (4.277000e... (4.44317%.
13 BE9762,38 492179450 |789.85 1.60 2898.81 5.554446e... |5.554621e... |5.55460%e... |-1.615000e... |-7.000000e... [4.3170008... [4.443181e. ™
& | 2
g
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Data Edit Wiew Help

= = Prafile Data Type Tu Sep Rx Resp * Re
=" ® | @ || [1n =] |Dats w|[BESRTH =] ||BTotal = | et =]
Hn X Y z Fiducial GPSZ Chit Ch2 ‘ Ch3 Ch4 Ch5 Ché ChT Sad
1 B59775,88 4921759.50 789.85 1.00 26899.71 5.5594078e... |5,554547e... [5.55451%e... |-1.643600e.., |-7.067000e.., |2,697000e... |+.443149e.
z B59774.75 4921762,50 789.65 1.05 2899.63 5.554112e... |5.5954554e... [5.5994527e... |-1.641300e... |-7.062000e.., [3.041000e... |+.443152e.
<] B59773.63 4921765.50 789.85 1.10 2899.56 5.554148e... |5.554561e... [5.554535e... |-1.638600e... |-7.058000e... [3.192000e... |4.443155e.
A 059772,50 4921768,50 769.85 115 2699.48 5.554185¢.., |5,054568e.., [5.5954542e... |-1.635700e.., |-7.0504000e.., [3.347000e... |+.443157e.
s E59771.33 4921771.00 789.85 1.20 289941 5.554221e... |5.554571le... [5.55454%9e... |-1.632500e... |-7.051000e... [3.502000e... |4.443160e.
& 659770.25 4921774.00 789.85 1.25 2899.33 5.554257e... |5.554575e... [5.554555e... |-1.629200e... |-7.046000e... [3.655000e... |4.443163e.
7 659769,13 4921777.00 7689.85 1.30 2699.26 5.5542938.., |5,054560e.., [5.954563e... |-1.626100e.., |-7.041000e.., [3,600000s.. |+.443165e.
8 E59768,00 4921780.00 789.85 138 2899.18 5.554330e... |5.554587e... ([5.554570e... |-1.623100e... |-7.035000e... [3.933000e... |4.443163e.
9 659766.83 4921783.00 789.85 1.40 2899.11 5.554363e... |5.55459de... (5.554577e... |-1.620600e... |-7.028000e... [4.049000e... |4.443171e.
10 659765, 75 4921786.00 789.85 145 2899.03 5.554389%... |5.95459%... [5.5994584e... |-1.618400e... |-7.021000e... [4.145000e... |+.443173e.
11 B59764.63 4921789.00 789.85 1.50 2893.96 5.554411e... |5.554605e... (5.554591e... |-1.616800e... |-7.014000e... [4.221000e... |4.443176e.
12 659763.50  [4921791.50 |789.85 1.55 2898.88 5.55442%.., |5.55461%... |5.554598e... |-1.615600e.. |-7.007000e.. [4.277000s... [4.44317%.
13 B59762,38 4921794.50 789.685 160 2898.81 5.554446e... |5.55462le... |[5.954605e... |-1.615000e... |-7.000000e... (4.317000e... |4.443181e. %
< »
b 565272e+004
h.559675e+004
K 554078e+004
—
+

h.566305e+004
h.560426e+004
b 554547e+004

[1 2351 47‘01‘

4 »

i =l |

Data can be viewed in more detail by clicking on the zoom icon (shown at left) and selecting the
region of interest

Prafile

!

Left click and hold
to adjust plot
indow size

The user may view different lines by clicking on the profile selection box. A drop down window
appears displaying the lines currently loaded into the data base. Click on the desired line to
display that data set.

Frafile Data Tope
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EDITING BOX DATA

Removing unwanted or superfluous data is a simple procedure involving several steps:

1> Pick a point on the graph where you wish data editing to begin. Click on the profile at this
point. A cursor line appears and the corresponding point in the database is highlighted (see figure
below)

N X Y z Fidueial GPSZ Ch2 Ch3 Cha Chs Ché Chi ~
1314 659610.00 492594050 789.585 66,65 2907.99 55557.801 55559.500 -1.695300e... [-6.103000e... |1.801000e... |4.446915e,
1315 65960994 4925944.00 789.85 66,70 2903.02 95551.391 58587.785 95589.516 -1.698900e.., [-6.097000e... |1.806000&... |4.446913e,
1316 6B59609.53 4925947.00 789.85 66,75 2903.05 95551.395 55587.773 95559.531 -1.699000e.., [-6.092000e... |1.513000e... |4.446921e.
1317\ (65960981 |4925080.50 |789.85 .20 2903.08 S531,308  |55567.773  |S5580.543  |1.609200e.., |-6.087000e... |1.822000e... |4 446024e.
1315 BS0609.75 4925954,00 789.85 66,55 2903.11 95551.414 58557.785 595559.559 -1.699500e,,, [-6.082000e.., |1.833000e.., |4.4465927e,
1319 ‘QSQE:DQ‘E-S 4925957.00 789.85 66,90 2908.14 55581.445 55587.805 55589.578 -1.699600e... [-6.076000e... |1.844000e... |4 446530,
1320 6“9609‘56 4925960,50 789.85 66,95 290317 95551.455 55557.524 595559.595 -1.69%00e,,, [-6.071000e.., |1.857000&.., |4 4465335
1321 65&@09‘50 4925964 .00 789.85 67.00 2908.20 55551.520 55587.820 55559.609 -1.699400e... (-6.065000e... |1.571000e... 4‘4469365/
1322 659%99‘44 4925967 .50 789.85 67.05 2908.21 955581.535 58587.809 95589.613 -1.699300e... (-6.0610002... |1.887000&... 4‘446939;.
1323 SSQSIN‘ 33 4925971.00 789.85 67.10 2903.21 95551.555 59557.524 55559.629 -1.699200e.., (-6.057000e... |1.502000e... 444694#&.
1324 659609&1 4925974.00 789.85 67.15 2908.22 955581.605 58587.879 95589.652 -1.699300e, ., (-6.0550002.., |1.918000&... %‘I‘ISQ{SE.
1325 655609, 1\ 4925977.50 789.85 67.20 2903.22 95551.672 55557.945 95559.676 -1.699200e... (-6.055000e... |1.835000e... 4446#48&.
1326 6559609.13 4925981.00 789.85 67.25 2908.23 55581.715 55587.984 55589.699 -1.699000e... [-6.053000e... |1.953000&... |4.4435951e.
A >

55652.723

55696752

55540.781

55663.051

55604.262

55545 473

f

55659 695

55602.441

55545188

[1 2351 4701

C— [+]

\ /

Vertical scroll bar
“N” column

Start point for data
deletion

2>Click on the corresponding “N” cell (blue column on the left side of the data base. This defines
the start point for the data to be edited / removed. In the example above we wish to remove all
the data to the left of our reference point. Using the mouse and the vertical scroll bar on the right
of the data base display scroll upwards to the beginning of the data set.

Press and hold the SHIFT key on the keyboard and click on the top “N” cell in the database. The
selected range of cells will become highlighted as shown in the next figure. Depending on the
size of the region selected for deletion and the speed of the computer used this may take several
seconds to accomplish.
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| - e o | Profile: Data Type Tw Sep R Resp o (=0
AR | e i i | | e 0

Fiducial

55544.105

55652.723

55596.752|

5b540.781

bb663.061
5b604.262
bbh45 473
5b659.695)
55602.441
5b545 158

[1 2351 a7m

M | IR0 [+]

Place the mouse cursor anywhere on the highlighted region and right click the mouse
A delete points button will appear. Place the mouse pointer on the DELETE POINTS button and
left click the mouse or press the enter key on the keyboard Refer to the figure below

55652723
55596752

55540781

55663.061
56604.262
55545 473

56659 635
55602 441
55545 188

[1 2351 a7m

| To— N (]
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Once the unwanted cells have been deleted the data graphs will be redrawn to show the
remaining data as shown below:

IQ X ¥ z Fiducial GPSZ cm Ch2 Ch3 Cha Chs Ché cnt ~
1 659609,94 4925944.00 789.85 86,70 2906.02 99561.391 55587785 55589.516 -1.698900e... |-6.097000e... |1.806000e... |4.446915e.
2 659609.88 4925947.00 789.85 66,75 2906.05 95561.398 S5587.773 55589.531 -1.699000e.., |-6.092000e... |1.513000e... |4.446921e,
3 659609.81 4929950.50 789.85 6,80 2906.08 95561.398 S5587.773 55569.543 -1.699200e... |-6.087000e... |1.822000e... |4.446924e,
4 659609,75 4925954.00 789.85 6,85 2908.11 05561.414 S5587.785 55569.559 -1.699500e.,, |-6.082000e... |1.833000e... |4.446927e,
S 659609.63 4925957.00 789.85 6,90 2905.14 55561.445 55567.805 55569.578 -1.699600e.,, |-6.0760008,,. |1.844000e,.. |4.446930e,
B 659609.56 4925960,50 789.65 66,95 2908.17 55561.468 55567.024 55569.598 -1.699600e.,, |-6.071000e,.. |1.857000e,.. |4.446933e,
7 65960950 4925964.00 769.85 67,00 2908,20 55561.520 55587.820 55589.609 -1.699400e,,, |-6.065000e.,. |1.871000e,., |4.446936e,
8 659609,44 4925967.50 769.85 67.05 Z2908.21 S59561.535 55587.,809 55589.613 -1,699300e.,, |-6.061000e,.. |1,587000e,., |4.44693%,
9 659609,35 4925971.00 769.85 67,10 2908.21 559561.555 55587.82¢ 55589.629 -1.699200e.,, |-6.057000e... |1.902000e,.. |4.44694Ze,
10 659609,31 4925974.00 769.85 67,15 2908.22 S59561.605 55587.879 55589.652 -1,699300e.., |-6.055000e... |1.918000e,., |4.446945e,
11 639609,19 4925977.50 |7E9.85 67,20 2908.22 55551.672 5E5557.945 55589.676 -1.699200e.., |-6.055000e... |1,935000e... |4.446943e,
12 65960913 4925951.00 789.85 67.25 2908.23 55581.715 55587.954 55589.699 -1.699000e... |-6.053000e... |1.953000e... |4.446951e,
5% 659609.06 4925954.00 789.85 67,30 2908.23 55581.738 55587.954 55589.711 -1.698800e... |-6.051000e... |1.971000e... |4.446954e, ¥
55652 723
55596 752
55540.781
55663.051
55604.262
55545 473
55659 695
55602 441
55545 188
1 1694 3387
=l |

Repeat the process as required for all the lines in the comp box. After the editing process has
been completed remember to save the edited data file with a unique file name . This is done by
clicking on the save data icon shown below. This will save the edited data and return the user to
the main database screen.

Data Edik  Wiew Help

L

The user will see that there are now two database files with the same name The edited database
will be the bottommost file.

i’ Project: TQ_FLT 3 /Mata Set: Measured Static  in

- Original unedited comp
Database l [ ata Processing ] D ata Conection ] D ata Reduction ] box data file
— Projects in Database— — Surveys in Project
Box Data

Edited comp box data file

IN order to change the edited comp box file name highlight the file name by placing the mouse
cursor over the file name and left click. The current file name will appear in the SURVEY NAME
window box. Place the curser in the Survey Name window and left click. Edit the name as
required and then left click on the change button. The new name will replace the original.
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— Surveys in Project
Box Data Survey Mame: |T0) it 3 fdited comp box Change [ |
Survey [0 2 v BoxDat
Survey Commemnts | BackUP |
Add Survey/ | /Delete Survey |
| /
File name to be edited Enter new Click here to
file name save new
here file name

In addition to the Data Correction tool, there is a useful plotter provided.

i
m

Raw vs Compensated

55540 Y Y Y e mmpmenenn ——— 10020, Plot # 1, Tot(
H H : H H : H H : H H : H H : H : +— 0020w, Plot # 2, Tat(

55520
55500
55480

55460

Response (nTesla)

55440

55420

4920000 4920500 4921000 4921500 4922000 4922500 4923000 4923500 4924000 4924500 4925000 4925500 4926000

Absolute Y (m)
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Coefficient Calculation

When your comp box data has been entered into the database and suitably edited; you can
launch the coefficient calculation application

From the main project screen select the PROJECT with edited Comp Box Survey Data; click the
button "Compensation Coefficient Calculation" from the toolbar (button with calculator image).

i Project: TQ FLT 3 /Data Set: Measured Static_2 in Database: D:A\DATAMerraguest test datakfli3\... |

—
| -

Databaze l Data Prncessing] D ata Correction] Data Heduclinn1

R?Fmiects in Database - Surveys in Project
T FLT3 Survey Name: [T0) fit 3 edited comp box | Charige ]
TG flt 3 edited comp box
Survey |0 ]2 m
Survey Comments I BackUF |
Add Survey | Delete Survey ‘

r Data Sets in Survey

sured Static 2 [lata Set Measured Data Set10: 2
Domain Type: | Static Date Created: 12/26/2003 1:
Project |D: l1 Responises:

Date Created: |12/26/200 [ata Set Measured Stati ‘%J Tatal
Project Mame:
: Charge

]TB_FLT 3 Model Mame: d

Eharne e ‘ Drata File Marme:

[T@ FLT 3_2.dat ™ Model | Delete Data Set |
Delete Project |
Create Project | Configuration [~ Haz Related Grid(s] ] D ata Set Info ‘
Thizg license maintenance expires March 1, 2004

Coefficient
Calculation

The following screen will appear.
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=W View Help
&5 0| Profiles ]

Project;

TO_FLT 3

Box Data Surveys:

Box Data

T flt 3 edited camp bow

Data Sets:

teazured Static

et Data

Profiles:;

Profile | #Lo.. | FidMin | FidM...

There are noitems to show in thiz view,

-

Select Salver:
Singular Walue Decompozition

Svh - Parameters

M

Box Data surveys will appear in the
corresponding control list. One project could have
several surveys with box data. Select the desired data
set (in this example we wish to use the edited comp box
data. The mouse cursor would be placed on the desired
data set and left clicked.

Once the desired data set has been highlighted, click on
"Get Data" button.

The selected data set will be loaded and a series of
graphs will be displayed.
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B @ =z || Profle |10 - Semsor |1«

Project; MAG10
TO_FLT 3

Box Data Surveys:

70.49

Box Data
T0 fit 3 edited comp box

Data Sets:

teasured Static 2

10.47

xD

GetData |\

Profiles:

Prafile | # Lo Fid Mir | Fid M
10 3387 BEFO0 23600
10130 33 23700 406.00
130 3721 407.00 53300
1000 5121 53400 850.00

YD

[~ Select All Profiles
0.07

- Select Sobver:

Singular %alue Decomposition

S0 - Parameters ZD

Calculate

S

< >

The displayed data includes the following:

1. 5 plots with magnetic data and hi-passed magnetic and flux gate normalized data.

2. List of profiles with range of fiducials.

3. Combo boxed with list of profiles and sensors in the toolbar to choose desired selection for
plots.

If the user wishes to change the range of data participated in the coefficients calculation just click
on the cell with the fiducial minimum or maximum number. The user will then be allowed to enter
a new value. The program will then read in the required data over the newly defined fiducial range

Use buttons:
iy, To zoom the data area on any plot. Minimum and maximum of fiducial will be changed
~— automatically regarding to selection.

5 To view data in initial fiducial range.

To view plots in full screen mode.

In figure above, the top trace, MAGlo, is the original MAG, auto scaled to show the
dynamic range over the selected range of fiducials. Effectively the background level has been
removed.

The second trace, HPo, is the high passed version on MAGo. This is used to remove the
effect of long wavelength geological and diurnal anomalies on the data. If barometric correction has
been selected this will also be corrected for the selected vertical magnetic gradient.

The third, fourth and fifth traces contain the auto scaled X, Y and Z direction cosines with
the background removed. The direction cosines are the coupling between the fluxgate axis and the
magnetic field vector. Different responses can be seen for the different axes for the pitch, roll and
yaw motions. These also vary with heading.

The interference effects on the mag and fluxgate traces are the summation of the uni-polar
and bipolar responses, in and out of phase with the motion. They are dependent on a heading,
through the coupling with the magnetic field, the type of motion and the individual magnitudes of the
interference components.
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The user should use these traces to ensure that the data set is valid. Any spikes should
removed if present. A reasonably constant heading from the fluxgate should be seen. There should
be no obvious ground interference. There should be no areas where the magnetometer sensor data
appears to have dropped out or the motion appears too extreme.

Ideally the data should have been gathered around 8000 feet above ground away from
ground effect and in an area of long wavelength magnetic change. The ability to accomplish this will
depend on the type of aircraft used and the ground elevation above sea level in the survey area. If a
non-turbo charged piston engine powered aircraft is used and the ground elevation is already more
than six or seven thousand feet above sea level it may not be possible to achieve the desired height
above ground. In such case the maximum achievable altitude should be used and effort should be
expended to locate an area where the magnetic gradient is minimal and magnetic objects on the
ground are minimal.

The residual magnetic data should contain only frequencies associated with the motion. If
any other longer wavelength anomalies or ringing at the ends of the trace are visible in the high
passed mag, HPo then a different fiducial selection should be tried to see if it disappears. This may
be necessary if the geological effects were strong or the data set too long or too short.

Before you click on "Calculate" button make sure you have selected profiles you wish to
calculate coefficients for.

Get Data
Frofiles:
Profile | #Lo.. | FidMin | FidM... Click here to
10 3387 BB70 23600 select all profiles
10130 3331 237.00 406.00 in the comp box
130 3721
10010 121

I_[}Se ect All Profiles

The user may calculate coefficients for each individual line or he can select all profiles.
This will generate a coefficient set that is valid for all directions in the survey

SELECT SOLVER

The software provides several methodologies for
calculating the co-efficients. Because there are many
. o combinations of variables and conditions under which data
Sitgil=tdle B e may be collected a single solver may not always produce
|SVD - Paramneters the best results. The default solver (SVD) usually gives

7 the best results in most conditions. In the event that the
desired level of compensation is not achieved the user
Calculate may elect to recalculate the compensation coefficients
using one of the other provided solvers. After selecting the
desired solver click on the calculation button. The user
should experiment with the number of terms (through “Parameters”) to find the best results. By
testing the compensation with box data, this allows for the best results when correcting the actual
survey data.

Select Salver:
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The length of time required to calculate the coefficients will vary depending on the solver
selected, the length of the lines in the compensation data file and the speed of your computer.
When calculations are complete the following window will appear. Click on OK

MagCompCoeff g]

Coeffizient file:

When calculation of the coefficients is finished

M agComphmag_2 1.cor

Wi |

you can see the coefficient file name in the special
control. You can view this file by clicking on button

Delete |

llVierl
the results.

or delete it by "Delete" button if you do not like

The software will create a subdirectory called MAGCOMP (if it doesn’t already exist) in the
directory used to process the data. It will be given a unique file name. This allows different sets of
parameters to be used and tried without overwriting previous results.

THE USER SHOULD KEEP CAREFUL NOTES AS TO THE FILE NAMES GIVEN TO
DIFFERENT SETS OF COEFFICIENTS

EXAMPLE OF TYPICAL SET OF COEFFICIENTS FOR NORTH HEADING

7020.0N 0O Sensors 2 Ang 359

30
50167.310011249967000 50180.191013749980000 M_AV 1
0.901068421430980 0.901068421430980 X_AV 2
-0.401071537591340  -0.401071537591340 Y_AV 3
0.146134477313536 0.146134477313536 Z_AV 4
0.000000000000000 0.000000000000000 CONO 5
-6.210427040762355  -8.386201421230732 XS 6
-2.659618427906260  -4.713554467773923 YS 7
-14.554975284857377  -6.116321934625224 ZS 8
0.000000000000000 0.000000000000000 X2 9
0.000107032104440 0.000074005136053 XY 10
0.000096677474941 0.000058658344039 XZ 11
-0.000075504881691 0.000060281667377 YZ 12
0.000110040961133 0.000029927459216 Z2 13
0.000202047555711 0.000293907080544 Y2 14
0.000000000000000 0.000000000000000 DXX 15
0.000245336329606 0.000014017613258 DXY 16
-0.000170890976665  -0.000019691175589 DXZ 17
0.000216231672625 0.000244881930981 DYX 21
-0.000086717760520  -0.000100416026859 DYY 19
0.000027911376371 0.000035755524798 DYZ 20
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-0.000152631848576  -0.000099043569107 DZX 21
0.000057307901985 0.000042494894827 DZY 22
0.000624456693965 0.000121012690309 DzZ 23
0.000000000000000 0.000000000000000 BARO 24

7540.337552083333300 7540.337552083333300 A4_AV 25
0.000000000000000 0.000000000000000 OFFSET 26

3044.377387115921900 3044.377387115921900 TOT_AV 27
0.000000000000000 0.000000000000000 X_DIF 28
0.000000000000000 0.000000000000000 Y_DIF 29
0.000000000000000 0.000000000000000 Z_DIF 30

Coefficients for all sensors and all selected profiles are stored in one file.

These coefficients can now be used by the real-time data acquisition program and any desired
post-processing. Real-time compensation can be carried out on total field at 10 Hz sampling, with
the recording of all raw and corrected data. Post-processing compensation runs much faster than
real-time data collection.

Note 1: For users wishing real-time corrections during data acquisition, please contact PetrosEikon.

Note 2: The correction of the flight data may now be done in either EMIGMA
or QCTool. We suggest QCTool as QCTool is more versatile for merging,
filtering, removing outliers, etc. Both QCTool and EMIGMA will request the
user to select the coefficient file for correction of the actual survey data.
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EXPORTING COEFFICIENT FILES FOR USE IN AGIS REAL TIME COMPENSATION
In order to be used in the AGIS real time compensation software the coefficient file must be

exported from EMIGMA. The process for this is as follows:

From the main screen as shown below , double click on the compbox button

Database l Data Processingi Data Eorrection] Data Heduction]

r Projects in D atabase

Double click on
box data button

Surveys in Project

Bow Data
T it 3 edited comp box

T —
F

Survey 1D:

s

Compensation Coefficients

Coeffitient Files Date |

Survey Name: |T0) ft 3 edited com

p bos /ﬂﬁ ‘
[

to open list of
coefficient files

MagCompimag 2 1.gor  12/26/03 02:36:59 P

Froject ID: 11
Date Created: 11 2/26/200

Project Hame:
TO_FLT 3

Change Mame

BacklIP |
i ‘ Delete Survey I
Delete
Bet 1D 2
xport Created:  |12/26/2003 1:
Responses:
arae Total

T T T T T

Delete Project

Configuratic [ Has Related Grid(s] I

Create Project J

Delete Data Set I

\ Drata Set Info I
\

Thiz license maintenance expires \ March 1, 2004

i
Highlight des':ired
coefficient file for
export

\

Click here to export file
to desired directory

A window opens up displaying the existing coefficient files that have been created using this data
set. Select the desired file by highlighting it and click on the export button. A directory window opens

to allow the file to be exported to the directory of choice.

EXPORTING COEFFICIENT FILES FOR USE IN QCTool COMPENSATION

The coefficient file may then simply be copied to the required computer where the QCTool
compensation will be carried out. For example, the coefficient calculation may be carried out
with someone experienced at head office and sent to the field for correction by a field

technician in Qctool.

For compensation in Qctool skip to Page 45.
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POST FLIGHT PROCESSING USE OF COEFFICIENTS in EMIGMA

It is most often desirable to test the coefficients on the data prior to commencing survey data
acquisition, or to post process already acquired data in the event some problems are
observed with the real time compensation.

This can be accomplished within the EMIGMA software package. It is important to
remember that EMIGMA treats compensation data and flight data as two separate entities. If
the user desires to test the calculated compensation coefficients on the data set used to
create the coefficients that data must be imported into the data base twice once as “box data”
and once again as “flight data”

Once the data has been imported as flight data, and coefficients have been calculated the
user can commence processing the flight data using the compensation coefficients.

From the main screen select the desired project and click on
== A "Magnetic Compensation" button with fx image on it.

Magnetic
Compensation

The window shown below will open. Highlight the appropriate data file to be compensated
and click on the ADD TO SELECTED button. The data file will be loaded into the selected
data sets window. If there is more than one file to be processed repeat the highlight and ADD
functions until all desired files are loaded.

Magnetic Compensation

r Data far Compenzation r Eox Data and Coefficient Files
Projects: Surveys: Data Sets: Project:
Measured Static |
TO_FLT 2
Survey:
|
Box Data Set:

| AddToSelected RJ |

[ttt et Cosfficient File:
# | Project Survey Data Set I Comp File | |
1  TO_FLIGHT DATa M agnetic Meazured Static |
Set Coefficient File
Remaowe Femaove Al
Frogrezs;
| = |

—‘
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All surveys with box data have a special parameter in the database that allows distinguishing
them from surveys with real data and filling all survey lists in the window automatically. If your
current project has the Box Data Set with the attached calculated coefficient file, this file will
appear in the “Box Data and Coefficient Files” pane. Current version of application allows
compensating several data sets in one time. You can navigate through the Projects, Surveys and
Data Sets lists. Click on the desired data set and press the “Add To Selected” button. The
selected data set will be copied to the “Selected Data Sets” pane, coefficient file form the “Box
Data and Coefficient Files” pane will be applied to chosen magnetic data.

You can remove some or all data sets from the “Selected Data Sets” list by highlighting the
desired data set and clicking on the REMOVE button

To select the coefficient file to be used in the compensation process click on the “Set
Coefficient File” button. The dialog “Set Coefficient File” will appear.

kset Coefficient File X]

— Box Data Surveys and Coefficient Files

Frojects: Surveys: Data Sets:

TO FLIGHT DATA, teazured Stahic
T flt 3 edited comp bos

[ Coefficient Files:

e

Cancel | SET SET for &ll from Selected List

Highlight the and left click the appropriate project that contains the compensation coefficient
data. The related data bases information for the highlighted project will appear in the Surveys
window.

Click on the desired survey data set (in our example this would be:
TQ flt 3 edited comp box
AS seen below this will locate and display the available compensation coefficient files from

this data set. If there is more than one coefficient file available, highlight the file to be used
and click the set button
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et Coefficient File

—Box D ata Surveys and Coefficient Files

Projects: Surveys. Drata Setz:
T _FLIGHT DATA Bowx Data beazured Static 2

T flt-3 edited comp bios

Coefficient Files: J1 2/26/03 02:36:59 P

Delete

MagCompimag 2 1.cor Wiew

Cancel ‘ SET SET for &ll from Selected List

After clicking on the SET button the compensation window returns . It now shows all the
information required to process the data set. To start the data compensation click on the
PROCESS DATA button.

miagnetic Compensation I'E
 Data for Compensation  Box Data and Coefficient Files
Frojects: Surveys: Data Sets: Praoject:

Measured Static [To_FLT 3
TO_FLT 3

Survey:
|TQ flt 3 edited comp box

Box Data Set:
JMeasured Static_2
AddToSelected |
el Cosfficient Fie:

# | Froject ] Survey I [iata Set ] Comp File ] |MagC0mp\mag_2_1 .cor

1 TG_FLIGHT DATA Magnetic Measured Static mag_2_1.cor |1 T
[ setCosfficientFie |

Remove Remove &l

Progress:

Exit Process Data }
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AS soon as the data processing sequence has been completed the

3 Done!

Information box will appear. Click on the OK button and EXIT button. This returns the user to
the main screen. Processed data set(s) will be stored in the same Survey where you choose
the data set(s) for magnetic compensation.

Now that the data set has been compensated it is possible to display both the compensated
and uncompensated data together as graphical data for comparison in the DBPlotter
application.
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DBPlotter Application

After the data has been compensated it is often desirable to plot the data as analog type
graphs. This allows the user to compare the effectiveness of the compensation coefficients
on the data set with the original unprocessed data.

EMIGMA 7.7 provides a comprehensive suite of software for viewing, plotting , and
gridding the data. This section provides a very basic set of instructions for viewing the data
sets. For a complete description of the facilities provided in EMIGMA please refer to the
EMIGMA users manual

VIEWING DATA

From the main screen (as shown below) select “measured static” data from the “Data Sets in
Survey window.

v Project: TQ FLIGHT DATA [Data Set: Measured 5tatic in Database: D:\DATAMerraquest test data... [E|._:.|

Databass ] D ata Proceszing ] D ata Correction 1 [ ata Feduction 1

Projects in D atabase Surveys in Project / Select
T@_FLIGHT DATA Survey Mame: [Magretic Fheos =1 uncompensated
TO_FLT 2 .
suveslD: B flight data here
Survey Comments BackUP
Add Sury Delete Survey
—Data Sets in Survey "
Measured Static Drata Set Measured Diata Set 10: )
Cormpensated \ : -
Domain Type:  |Static Date Created: 1242672003 3
Praoject 1D 2 Responses:
Diate Created: 112.1"28.’"200 Drata Set ]Measured Chali Change Tatal
Project Mame:
0 = ATE Maodel Narme; Change

Elhae Hiame D ata File Mame:

—_— |TQ FLT 3 Z.dat [~ Model Delete Data Set
Delete Project
Create Praject Configuration I [~ Haz Related Grid(s] Data Set Info

Thiz license maintenance expires March 1, 2004

ik “Ej i |ﬂ€31 After Select ion of the original data set from the project, click on the
Plotter button to compare original and compensated data. A window will
Platter open asking if the user wishes to compare other data sets

b ] Do wou want to compare with other Data Answer "Yes" to "Do you
‘-'-':) Sets? want to compare with other
Data Sets?" question.
Y'es Mo Load ‘
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From the survey selection window that opens highlight the COMPENSATED data set
S5urvey Selection
Project: TA_FLIGHT Di&TA Survey: Magnetic

Data Setz in Survew: 11 Selected Data Sets to plat: ]1

I ame MDdeIName] Tupe 1 Mame J Mu:u:IeINamei Tupe ]
E heasured 5t... P
Addto the Selected |

Add Al ta the Selected |

Femove from the Selectec|

[T Show!MPEDANCE Data Sets in Survey
 Loading

Loaded Iﬁ— of ]_1—. Cancel

Click on "Add All to the Selected" and "Load" buttons to load original and compensated data.
The selected data sets will be loaded and a new window will open displaying a plot of the original
magnetic data of the first available sensor in nTesla

An additional toolbar will also be added to the top of the screen this allows the user to zoom,
scale, add and remove channels etc. For complete details on all the functions provided
please refer to the EMIGMA users manual

File Edit Configure Settings Defaults Draw  Tools Wiew Wwindow Help
0/S|" Blo|8¥] 8| | B || A | | ] 7| 30 | W] -
Wl e wlals] & e ERR

Response (mVolts)

4920000 4922000 4924000 4926000 4928000 4930000 4932000 4934000 4936000 4938000

Absolute Y (m)
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x| Click on "Channels" button in the toolbar. The dialog "Channel Selection" will appear” as

shown below:

Channel Selection

EEx

i~ Indizate Channels - - Selections for Plot 1

Plat # . i Field— Abzcizza

o] Static [DC] ~ o mic (5
Vo | (" Depth € " Distance
JJ%H/ _i ™ Fiduciz

: I _J J Data Kind: |Data j
L) | Al
D | _j _J [ &
L ~| Al = o
~ o] o | [
0 | _J T
[0 | _J [ Derivative
| G ] _J Clear &ll 5 elections
[ 0 ;
- 0 : j :JJ aeneral Infarmation
~ 0 ] = Al
LS ~| Al
L =l _d
; ak. | Cancel

Place a
checkmark in
the first available
Plot # by
positioning
cursor over the
check box and
left click the
mouse

As many as 15 channels may be displayed simultaneously Enable as many channels as required
for viewing by clicking on the plot number boxes. Bear in mind the more data that is displayed at

one time the more difficult it will be to asses the data.

Once the desired number of channels to be displayed has been determined and selected,

the user can now define the content of each displayed channel.
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Channel Selection |Z“‘E|@
i~ Indicate Channels - - Selections for Plat 1 :

Plot# | Static (D) i f:bigi:iias P
- .1 ﬂ St M . As can be seen
HoC ]| B " Fiducie from the figure
o3 ] Data Kind: |Data ﬂ on the rlght, 4
Fo4 T <&l channels have
r oo |\ =|_al been chosen for
e FT display: To
- g (T determine the

= r data displayed
L Al for each of the
[~ a ,ﬁ _J [ Derivative channels, click
™ o ’ﬁ J Clear &l Selections | \ on the
C oo [ | A&l appropriate
r oo ’—_l _J General Infarmation ‘ button in the

“Field column.
oo |l
oo |l
Ll [l |
T QK. Cancel

Fields and Component i Clicking on the field button for each
Avvailable Data Sets in Survey iR channel opens the window shown to
hr::;n;mdsta_c | ModelMame | DataMT}'pE D e the left. The user can choose any
Eokpersated P ; s channel of information from either
2 the processed or unprocessed
_ database.
< » -fl_esdual Type: -
(Bl S € Pocessed |1z © Bbsohie For Example: in order to display the
T T total field magnetometer data both
Static (DC] : compensated and uncompensated
“Total Background : for our sample data set the user
¥ Feal L e i would select the following:
T i Frafilelz) daailable: 11 10 -
e = Field(s) &vailable: 1. Highlight and click on
[ ke Feas B sistivily |Measured 2 Tatal Real -] “measured Static from the
Secondary | Total - Freespace Choose Component Available data sets
[T Eeal I Eeal R e R O e
I~ Imaginar I~ Imaginar e it 2. From the “Fields Available”
I A I Anpitude S S L pull down window select
I fhese L “Measured T Total Real” If
I r | =] there are more than one
- Freespace | Phase- total field sensor (as in a
[ . J | gradiometer installation)
[ i select the desired sensor (1,
Bl : 2, or 3) from the “Choose
[P " Radar ! [z Component section.
[ 0K | Cancel I
3. Click on the OK button
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4. Repeat steps 1, 2, and 3 for the remaining channels, selecting data from either the
compensated or uncompensated dataset

Once all the desired channels have been selected and configured, exit from the Fields and
components window and the Channel Selection window by clicking on the OK buttons at the
bottom of each window.

The user will then be presented with a graphical display of the selected channels as seen below

o[ ©)| "~ e Bof [69] 88| v | B |mes| A v | o | | ~7 | 5D (D]~ |00 | a3 ||| e | | 2 22 ||

W% e Hlald = [E B=2 R B H= | silie] scfov] wx]| szfze] M@ T |

., Plotter - TQ_FLIGHT DATA - Magnetic - Measured Static

Mag Response
ot R s L S i ey ~— 10, Plat# 1, Tot(
~—10, Plot # 2, Tot(

,,,,,,,,,,,,,,,,

L -
1Bt -

I b
P
55684

s IEELSLEE e e e e e e
55643
55622
55602

55582

Response (nTesla)

55561

55541

55520

i | i | H | i | i | i | H | i | H |
1020000 4922000 4024000 4026000 4028000 4930000 4932000 4034000 4936000 4038000

Absolute Y (m)

To change curve thickness and style double click on its legend. The following window will open

o|S[*m Bls? 5| 88l ﬂl_i&!ﬁesi_iiwlmi_lﬁﬂaoi_l Illwlulmiwlﬂllmlaﬂr-—
: oo #1[10] scloe| tx| ei[ie| M|« T »|

Color and Style |

Curve Number: 11 vi I~ Mask

~ Colour Magnetic - Measured Static
- Palette —
ity Mag Response
S o—l ) R I T F=—10,Dlot# T, Tot M) B -'--L --------- ;
Width I i —— ==y Lr&lot#z Tot(l P)Bt-

B I

Stle  [Solid Line -]

[available only with the minimunn

~ Symbol

oK ] Cancel !

o

H | i | H | H | H | i | i | i | H |
4920000 4922000 4924000 4920000 4928000 4930000 4932000 4934000 4930000 4938000

Absolute Y (m)
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O\l = | Use buttons "Zoom", "Zoom Home" to zoom specific area to see the details.

You may easily step between profiles using the arrows at the top of the plotting application.
Additional sets of coefficients may be calculated and the data reprocessed. It is easy in the
DBPIotter application to not only compare your original data with “compensated data” but to
compare different compensations using different portions of the box data.
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Gridding Your Data:

You may now create grids of both your original data and your compensated data. EMIGMA
approaches the “gridding” of data in a somewhat different manner than other software. The user is
given more control over the gridding process. This is accomplished by first separating the process
of defining a set of points (i.e. the grid ) that the user wants to interpolate the profile data onto from
the interpolation process by which the original or “compensated” data is interpolated onto the
defined. There are many other features to EMIGMA'’s gridding process including the ability to use
non-square grid cells allowing the user to maintain in-line data variations without over interpolating
between lines. Both the measured and the compensated data may be included in the same “grid” to
allow easy comparison and many other features.

Allows the generation and interpolation of the data. Note, the NN
(Natural Neighbour) technique is recommended for aeromagnetic data. The
o F minimum curvature technigue is also available but is not recommended for
this type of data due to its global (whole survey) dependent requirement
which can tend to destroy or add artefacts for local anomalies.

Allows viewing of the interpolated “grid” as well as profile data.

v | Bl | 4

v has Related Gnd(z) | Allows examination of all associated grids, naming grids,
examining statistics of grid,

7000 -

36900 -

36900

36700
36600

36300 = B

36400 - = -;
L .

36300

36200

36100

E S o TS A ot o e e B e e A RS
o7100 97300 97500 FT00 97900 93100 98300 98500 QeT00 93000 99100 99300

42



PetRos EiKon MAGNETOMETER COMPENSATION SOFTWARE

Export to the XYZ-file:

? To export data click on button “Export” of the toolbar and then select the format required
| E| f press the “Export” button:

_ wport from database 2=l

— Export to:
k & XYZ -ASC
] ¢ GBM - GEOSOFT

" .PEV - GeoT utor

¢ QCT -QCTanl

" .MDB EMIGMA database

PetFos Eikon Inc.

2004 E=part I Cancel

Select lines from “Profile” list you would like to export and all desired channels from “Channels”
list. To specify the output file click on button “Browse”.

BExYZ Export k X
— Data Selection
* Standard " Dasis Compatible
Frofiles: Channels:
Exp | Diata Tx | Fux | Resp -
cal X
4 ¥
¥ z
| GPSZ
| Fid
| Data BEARTH BTotal Tatal
|7 Data BEARTH BTotal Tatal
||7 Data BEARTH BTotal Totlal _I;I
A »
¥ SelectAll Profiles ¥ SelectAll Channels
Output Y2 file: |
|
Browse || Expart || Wiew || Cluit ||
& Standard  Dasis Compatible  YOu may specify the format of output file.

Click on “Export” button to perform the operation.

Use the “View” button to have a look on output file (not recommended for big files).
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i

i

? kY Z GPE_Z FID Tx1Fx1 Tx1Fx2 Tx1Fx3 Tx1Fxd Tx1Fxb T
3 |950  677466.000000 5565691.000000 789.846497 3004.000a00 1.000000 5.68823125e+004 5.67488477e+004 5BEET1H910Ze+00
pl

1

i

2

950 &77467.312500 55B5E32.000000 789.546497 3003.899402 1050000 5.68823047e+004 5E7501133e+004 5.68619258e+00-
950 G77460.625000 5565633000000 789.846497 3003.800049 1100000 5.68823320e+004 5.E67507266e+004 5.68619375e+00-
950 577469.875000 BEBEES4500000 789.846497 3003.699951 1150000 5.68823750e+004 5.E7508398e+004 5.68619570e+00-
950 577471187500 5EBEE95500000 789.846497 3003.600098 1200000 5.68824180e+004 5E675087892+004 5.686193583e+00.
950 577472500000 55ER6Y6.500000 789.846497 3003.500000 1250000 5.68824492e+004 5.67509063e+004 5EE620195e+00.
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POST FLIGHT PROCESSING USE OF COEFFICIENTS in QCTool

Your survey data may be in a number of formats, ASCIlI XYZ , binary XYZ, PicoBinary or Picodas
Binary or Geosoft .gbn. If the data is in an Oasis database, we suggest exporting as .gbn has the
files are more compact and faster to read. The files may contain either a single flight, single survey
line or an entire survey.

Be sure that the data to be imported contains the UTM x and y channels, the FID channel, elevation
channels, all Mag channels and the 3 fluxgate channels. It may contain all data channels if desired.
Qctool offers excellent tools for merging separate flights, separate surveys, or separate lines.

Qctool has its own manual in .pdf format in the installation directory as well as Help inside the
application.

Bl 8%

ﬂb”lﬂl%‘l == NED
B Al | 569889.6

B Y F:Magl(nT... |G: Mag2{nT... [H:Mag3(nT... |I: bximillivolt) |2: by(millivolt) |K: ba{milivol)
6459901.50.., (55.200001 3056000& 65263, 101565 | 59559563261 |59571.910156 (59575.449219 |5554.500000 | 1034300049  |-1563.400024
2 SE9559.657.,, [6489905.00,,. (55.000000 305,600008 65263,199219 | 59555, 792969 |59570.945313 [59577.449219 |5559,299505 | 1013.700012 |-15859.800049
3 S69889.812,,, |6489915.50,,, |58.099995 305,500000 263,300781 59587683594 |59569.806719 |59576,472656 |5562,299805 |992.599974 -1861.599974
4 SE9559.812.,, [6489922.50,,, (55.099995 305,399994 65}&3.398438 S9556,632813 |595638,910156 [S9575.429686 (5565.100095 |971.500000 -1863,900024
5 SE9559,875.,, [6489930.00,,. (55.299999 305,399994 65263\.@0000 59555,550761 |59567.671094 [59574.410156 [5568,399902 [955.200012 -1862,300049
6
7
g
El

S69590.000... |6489937.00... |55.099995 305, 299955 65263.60\&63 59554, 465750 |59066.624219 |59573.382613 |5571.700195  [940.200012 -1659.500000
S6%9G90,125,., |6459944,00,,, |55,000000 305,200012 65263.6992 1% | 59563, 396435 |99565,753906 |99572,.339044 (9573299805  |929.299955 -1859,800049
S69590.125.., |6489951.50,., |57.799999 305200012 65263800751 D52,300761 59064625906 |59571.242186 |5572.000000 |929.799955 -1663, 400024
S69590.312... |6489955.00... |57.900002 305, 100008 65263895435 59%?\1.183594 59963.371094 |59570.136719 |5565.700195  |943.799985 -1666,099976
10 S69390.312,., |6489965.50,,, |57.799999 305,000000 65264000000 59580.\SQ0313 59562.066406 (59568.992188 |5565.399902 | 965.400024 -1864.099976
11 SE9590.375... |6489973.00.., |57.599995 305.000000 65264.101563 595?8.92‘.’»{81 59560575000 |59967.655469 (5561.799505  |986.500000 -1663, 400024
1z S69590.500... |6459979.50.., |57.700001 304599994 65264199219 | 59577, 79296% |59559.6093575 |59966.6953515 [5559.000000 (1007.299955 |(-1860.500049
13 SROAIN.APE... |R4AI9RT.NN... I57.799999 AN4.A99994 FEZA4.3NN7AR1 I5957A.507A5A ROEER. #ARIGAR IRORRE.4ARTS IGERZ.CNNNNN [1n=4. 9nnn?4  |[-1AR5. 199951

In this case, numerous lines have been imported.
Channel labels may be either imported from the data header or reset inside
QCTool

£ The user may now filter, remove spikes, do diurnal corrections and IGRF
= corrections if desired prior to compensation.

Compensation: The compensation function is found in the Extended Tools menu

|Extended Tools ‘Window  Help

-

Gamma Litilties ng%_ll&]lx_ll fﬁl CJl

; Gravity Data Processing ﬁll’@lﬂ |.|:H| 2| |

! Magnetic Da; Processing j IGRF Calculator
- = - fxl Magnetic Cormpensation

B: Y 2 e (eI T
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Magnetic Compensation

The fluxgate
channels

Fluxgate D ata

Fluxgate ¥ :

Fluxgate ' :

Lef L Lo

Fluxg

— Sensors Data

=l
Sensor b I VI

Sensor 7 :

Total Sensars : I 3

Senszor 1 : IMag‘I 'l
Sensor 2: IM vl

Sensor 3: Sensor 8

Sensor 9 :

—~ UTH Coordinate

UTH_ = |>< VI

UTH_Y IY . vl

\

\

Fﬁﬁ Correction

— T I,
Coffficient L

/ Load Coefficients |

Sensor 10 |

Calculate |

Exit |

The user selé:ts the
number of mag sensors
and the channels
according to their labels

/Déault is to correct the
DC level to that of the

original data line

User selected Easting and
Northing channels

Load Coefficients:

Magnetic Compensation

Fluxgate Data

Fluxgate ¥ : I b LI
b Fluxgate ¥ : I by j
E Fluxgate Z : I bz ;I

UTH Coordinate:

uth = R -
uthz: [ =

Sensors Data

Total Sensors IE

Open data file

Look in: I@ MagComp ] = % EE-

¥ DC Correction

2l x|

Upon selecting Load
Coefficients, the user then
browses to find the correct
coefficient file and determined
in EMIGMA and copied to
their computer.

efficient

mag_1_1.cor
mag_1_2.car
] mag_25_1.cor
t mag_Z8_2.cor %
mag_37_1.cor
. o

£ m cor

Load Coefficients |

i File nams: Imag_32_2 cor | Open I el |
Files of type: [0 Files ] =] tacd |
™ Open as read-only &I
i
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Calculate is then clicked and the compensation is then done on all sensors and all lines and the

output is made to new channels — 1 channel for each sensor.

Gz D1 GRS 2 E:FID F: Magl{nT... |&:Mag2{nT... |H:Mag3{nT... | I: bu(milivolt) |J: by(milivolt) |k: baimillivol) |L: QC_COMPL |M:QC_COMP2

N QC_COMPS

.+ | 56.200001 305600006 |65263.101563 |59569.863281 (59571.910196 |59578,449219 |5554.500000 |1034.300049 |-1863 400024 59589.5827’59571.539965

59575452184

S608E9.657.., (64B9908.00.,, |S58.000000 305600006 (65263195219 59588, 792969 |50570.945313 | 59577445219 5559299805 (1013700012 |-1859,800043 SQSBSMDQ 58570496279

59577 394603

SA8GE9.612.., |6469915.50.,, |56.089938 305500000 |65263.300761 |59567.683594 (59569.866719 |59576, 472606 9562209505 (992999976  |-1661.5999760 W}i{?.?ﬂﬁﬁ?l 98569, 338903

59576,391573

SeOGE9.612.., |6469922.50.., |56.089938 305399994 |65263,398436 |59506,032613 (59568.910196 | 59575 429658 |5565.100098  [971.500000 -1863‘9000;51/59586.655275 98568, 248057

59575316108

59574.282271

S68G90.000.., |6489937.00... |56.089938 305299965 |65263.601563 |59564,466750 (59566.824219 | 59573302613 |5571.700195 (940200012 W‘SUDDUU 595654.462754 | 59565, 948239

59573.238675

SA8590.125.., |6469944.00... |56.000000 305200012 |65263.699219 |595683,395438 |59565.753006 |59572.3395644 (5573209505 |929.299958 /| -1659,500049 [99563.417544 | 59564.512741

59572167117

S68G90,125.., |6469951.50,,, |57.799939 305200012  [65263.6007G1 59582 300781 |59564.628306 | 59571242158 |5572,000000 9297% -1663,400024 |595362.323781 | 59563671370

59571,101381

2
3
4
5 569589.875,., |6489930.00.., |58.299939 (305399994  [65263,500000 | 59565550781 |59567.871094 |50574.410156 | 5566399902 |955.200012  |-1862 0049 [59585,566098 |59567.090568
&
7
i
9

SA8590.312.., |6469935.00... |57.900002 305100006 |65263.698436 | 59561183594 59563.371094 |59570.136719 |5566.7001495 %999&5 -1566,099976 |59561,203397 | 59562,457655

59570.030648

100 |568690.312.., [6459965.50.., |57.799993 305000000 |65264.000000 59560070313 |59562.066406 |59568,992158 556539990}/965‘400024 -1564.099976 |59560,062833 | 55561.243566

59568925261

1 |560590.375,,, |6469973.00,,, |57.599998  |305.000000  |65264.101563 59978925781 | 59560675000 | 59567 655463 5561, 799605 |986.500000 |-1663.400024 |59576.941695 (35560,176716

In this case, 3 new channels are created which are the compensated data for each of the 3
Sensors.

Plotting: The user may then plot each or all channels. (ref. QCTool manual)
Gridding: The user may grid the resulting data (ref. QCTool manual)
Spike Removal: The user many remove data spikes.

In addition, the data may be merged with a time fiducial with base station data for diurnal
correction. IGRF corrections may be made as well. Filtering is also available.

Merging in QCTool

Merging of separate flights is done by first importing and compensating each flight, saving the
resulting .qct file and then merging the .qct files into a new file. Data may first be merged and
compensated together by first importing each flight, saving and merging .qct files and then
compensating the in the merged file.

Exporting in QCTool

59567 825514

Once all processing is completed the user may export to ASCII XYZ format, by selecting Save As

2l

Save in:l i compenization j - =5 -

| box_comp_3sensors.qct

j comp_merged.qck

j cormp_test, qck

] other_comp.qct

j supvey_comp_3sensors,qck
j supwey_comps_3sensors,qck
j temnp.qct

File name: — [terp Save I

Save as type: IQCT files [*.qct) j Cancel |

59540, 527344
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