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Disclaimer: these short course notes are not a substitute for complete software manuals and training
courses. They do not cover all configurations and processing tasks.

1. MagMap Data pre-processing.

Main goal: Prepare XYZ file for further processing.

Steps:
e Load magnetometer BIN file.
e Edit local position grid as necessary.
e View magnetic field.
e Export XYZ file without base station.
e Load Base Station BIN file.
¢ View and smooth base station readings.
e Export XYZ file with base station correction.
e Position data using embedded GPS.
e Position data using measured corners coordinates.
e Offset magnetometer relative to GPS.

e Export Latitude / Longitude data.



Loading binary (BIN) file:

% Magmap2000
File “iew Help

Impoart G-853/859 Data kel

Import 5-856 Data Zkrl-1

Import ASCII Daka Ckrl-A

CpEn. .. Chrl+0
Inkerpolate GPS wizard., .,

Deskripe data wizard. ..

Base station GPS wizard. ..

GRS data download wizard. ..
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Options. ..

Prink Setup...

o o

Select File / Open menu and then pick BIN as file type and select your file:
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File name: | survey.bin =] |5-e58/853 Compress Fies % x|

Open |v| Cancel |

v
You will see a picture similar to this:
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The large green rectangle shows the start of the line, the red rectangles indicates the end of the line and

blue smaller rectangles show “marks” along the line. This is your survey plan in the LOCAL
coordinate system (X-Y) WITHOUT GPS.



Shifk Line By
Reverse Line

Add Line Deviation
Raotate Line

Maove Position Ta
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Delete Line
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Right click the mouse to call a context sensitive menu. Depending on where you click, you will see
different menus. When you click on the green or red start/stop marks the menu for the whole line is
shown. You can see position operations (such as shift and rotate), you can plot magnetic field for this
particular line or you can delete the line.
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When you click on a blue rectangle you can modify the particular position you selected. This is shown
in above screen shot.
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As an example, “Shift by” is selected. You can enter a position shift you want to shift line by a certain
amount in the X or Y direction. In this example we entered 2.5 m to the right. The units are the same as
the local coordinate system units, meters in most cases.



PR R R O"ER E R R OB

[

L B N B .NN N N H B

The result of the shift is shown above. You can see that line has been shifted from X=20 to coordinate
X=225.

Because this is just an example, we want to return this line to its previous position. The “Undo”
operation is available from “Edit / Undo” menu. There is only one undo level, so the operation has to
be reversed in the next process.

< Magmap2000

File | Edit “iew Scale Fiker Gps  Survey Setup Window  Help

Unda Shift Line B
7| W
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Shift Line By
Rewverse Ling

Add Line Deviation
Rotate Line
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Here the line is returned to its original position. The context menu shows “Plot Mag Field” to plot
magnetic field as function of time. We recommend this quick review of the data always be performed
early in the data analysis.

Place the mouse cursor on one of the large red or green squares and right click. Choose “Plot Mag
Field” from the popup menu to display a magnetic field plot for that line.
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Note the difference: if you right click in between the lines, somewhere on the green field, the program
will plot ALL data in the survey as one profile graph:

Wity st
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While the profile plot is shown you have access to filtering processes from the menu bar which include
removal of dropouts or Range Despike. More information is available in the MagMap2000 manual. If
you right click on the graph view, you can select additional options from context menu, such as which

sensor channels to plot, graph vertical limits, etc. Here the sensor channel selection dialog is shown:

: : .
T R—

Sempce 2

Pasudo Goaderd [21]

Note that we selected only “Sensor 17, which is plotted with red color. After “Ok” is pressed, the
program updates the picture:
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We see only the red channel as shown.

The magnetic field can now be exported as an XYZ text file. This file can be used by third party
software or MagPick to prepare magnetic field maps and estimate positions of the magnetic bodies.
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Shift Grid
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Grid Setting

Export
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Right click on the map and select “Export”. Alternatively, use the “File” menu.
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ﬂnth 'FO
—"FORWARD" direction————————

Bias walue for maghetics: IEI . . . .

Senzor separation: I1

File format: ISurfer j
' i [ [

— Output format

5 LEFT RIGHT HORIZ. LEET EIGHT TIME
SENSOR SEMSOR GRADIENT DIUERAL DB

MARK

— Output file
II::'\clata'\training’\pakistan'\magmap-magpick'\suwe_l,l.dat B HDWSE'

WO WALID BASE STATIOMN FILES ARE CURREMTLY OFEM 11! SAME
[F you did setup a base station while daing a survey, SETTING
Flease, first open the base station file(s] from the menu EXPORT MW —

Carcel

The Export dialog box is shown above. Note the blinking text in the bottom left corner which states:
NO VALID BASE STATION FILES ARE CURRENTLY OPEN!!! This indicates that no magnetic
base station was loaded, and no diurnal correction is going to be done during export.

After the export is complete you can check it with a text editor. Below is a screen shot of a typical
exported format for MagMap XYZ file. This is for a two sensor (858) device.

Fle Edt Search Yiew Format Language Settngs Maoo Run TextFX FPlgns Window 7 %
IQ'H° o;l(,,' 4’"-‘“':’(: ."- t!"-.-I?'Iﬁi";ﬂﬁizb‘xgﬂ"‘_f
= umnuﬂd'
] x ¥  LEKPT_SOC RIGHT_FOG  MD2_CRAD  LEFT_DNL  RIGMT_DNL Ting DATE LINK nAS g
45,000 0,276  $4%23.%41  5453Z.600 1,268 3,784 2.493 13;55:01.60 U7/26/9% » 0
4%5.000 0.679  54523.454  545722.404 0,050 2.269 3,700 33:58:03.50 07/26/95 » 0
' 45.000 1.131  B4522.762  54524.13% ~1.366 z.577 3,942 33:55:00.40 07/26/9% » 0
5 45.000 1.584  54523.494 54524580 -1.088 3.308 4.354 13:55:00.30 07/26/9% 2 0
45.000 2.036 S4S25.624 54524.583 0.741 5.438 4.657 13:65:01.20 07/26/956 ? 0
45.000 2.489% 64522.653 54525.17¢ 3.487 B. 477 4.8950 13:55:01.10 07726/9% -] 0
S 45,000 2.541 64531.787 S§4525.59¢6 5.891 11.501 5.710 13:55:01.00 07/26/395 9 o
3 45,000 3.5% 64532.546 §4527.123 §.823 L2.760 6.937 13:65:00.90 07/26/3% ] o
10 45000 3.846 §4532.513 §4527.10% 5.808 12.728 6.920 13:55:00.80 07/26/9%5 9 0
il 45.000 4.299 £4532_767 S4526.142 §.625 12.582 §.957 13:55:00.70 07/26/98 S a
12 45000 4.751 54532691  S4525.77L 6.920 L2506 S.586 13:55:00.€0 07/26/9% ) 0
1 4%.000 £.204  84832.973 24525.409 7.404 12,709 5.304 13:55:00.80 07/26/9% ) 0
14 44.000 $.656  S4533.162  5452€.040 7.422 Lz, 977 S, 088 13:55:00.40 07/26/9% ) 0
L 45,000 €.100  £4532.131  54527.069 5.062 11,946 €.084 13:565:00.30 07/26/9% » 0
A 45,000 6,561  54531.731  54527.20L 4.450 11546 7.096 13:55:00.20 07/26/7% » 0
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We will now return to an earlier step and load a base station data. In this particular example we have
data from a G-858 magnetometer run in base station mode, but it could be data from variety of devices
including the G-856AX or G-823B. Use “File / Open” menu:
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OO ||. +* 05 {C:) = data = training = pakistan » magmap-magpick. - ISearch

Organize v 3 Views - L'j:;:'NewFolder

+| Date modified | | Type I'I Size: |v|
|| survey.bin

Favorite Links

E Documents

E| Pictures

1. Public

|4 Recently Changed
E Searches

B Desktop

‘E—._".I Recent Places

1M Computer

Faolders ~

File name: |Base. bin x| |5-858/853 Compress Files [% ¥ |

Open | vI Cancel |

v

An additional window appears on the screen:
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This is the base station window which shows the base station readings as a function of time. DO NOT
CLOSE THIS WINDOW until the export process is complete.

In some cases the base station could have noisy data. We can smooth it using Filter / Smooth base
station readings facility in the Filter menu:
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Here the smoothing dialog is shown:

oo s i S|
Smootigdeges [ =

Chsnnsls 10 2pph
I DOJANAL 1

Sekcidl | Desekctd |

™ Accept difmerce

Select the smoothing degree (increase the value for more smoothing) and press “Preview” button. The
program shows a preview with a black line as shown below:
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To accept result of the smoothing pull up the same Filter-Smooth menu and press “Accept”:

You can see now that the black line is gone and a red line with a smoother appearance has replaced it.
We are now done with the base station data and can re-export the diurnally corrected survey data by
right clicking on the position map and using “Export”.
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Sensors type: Horizontal gradient [rigl

Biaz value for magnetics: ID
Senzor separation: |1

r FDFEW'.‘B.F!D direction——————

e e e o

__________

File farmat: Isu[fe[ j ’—\//
T T R — PSP
_________ 5 ¥ LEFT RIGHT HORIZ. LEFT RIGHT TIME
SEMNSOR SENSOR GRADIENT DIURMAL DILRMAL

I DATE I LIME I MARE.

— Dttt file
IE: datahtrainingpakistantrmagrap-rmagpickhaureey. dat BROMWS El

SaE
SETTING
ExPORT MW ——
Cancel

Note that there will now be no warning about a missing base station file in this dialog box and also
additionally fields as “LEFT DIURNAL” and “RIGHT DIURNAL” are available. Below is the result
of the export process and how it appears in the text editor:

Fle Edt Search Yiew Format Language Settrgs Maoo Run TextFX FPlgns Window 7 x
IQ'HQQ;;I(,-;' xl'fnlac ."'- QY“"T~l;§_lﬁi";iel‘8“¥‘8’-"7
= nmﬂdl
| X ¥  LEPT_BOC  RIGHT_FOG  MD2_CRAD  LEFT_DNL  RIGHT DWL Time DATE LINK naks ﬂ
45.000 0,236 S4523.9%41 §4522.600 1,268 3,754 £.493 13:55:01.60 U0O7/26/9% ] 0
45.000 0.679 S4527. 454 F4522. 404 0,050 2.369 F.RLW 23:55:03.50 0T/26/95 » 0
' 45.000 1.131 54522.762 54524.11% -1.366 z.577 3,943 33:55:01.40 07/26/9% B 0
: 45.000 1584  54523.4%4 54524580 -1.08% 3.302 4.354 13:55:00.30 07/25/9% 2 0
45.000 2.036 54525624  54524.883 0.741 5.433 4.657 13:55:01.20 07/26/95 ? 0
45.000 2.48%  64528.663  54525.176 3.487 8.477 4.950 13:58:00.10 07726/95 a 0
45.000 2.541 64531.787  54526.896 5.391 11.601 5.710 13:55:01.00 07/26/9% ] o
45.000 3.394  £4532.946  54527.123 5.823 12,760 6.937 13:56:00.90 07/26/38 9 o
45,000 3.846  S4532.513 54527105 5.808 12,728 6.920 13:55:00.80 07/26/95 ] 0
11 45_000 4.299 64532767 54526142 £.628 12,882 5.957 13:85:00.70 07/26/98 s o
12 45000 4.751  54532.651  S4525.77L £.920 12,506 S.686 13:55:00.€0 07/26/9% s 0
1 4%.000 £.204 S4532.%73 54525 409 7.484 LE.708 $.304 13:55:00.80 07/26/9% : ] o
i 44.000 $.65¢ 54533162 5452€.040 7.422 12,97 $,088 13:55:00.40 07726/9% > o
1f 45 000 €. 100 £4532.131 §4527,.069 5.062 41,946 6. 084 23:55:00.20 D7/26/95 » U
45.000 6,561 54531.731  54527.20L 4.450 11,546 7.096 33:55:00.20 07/26/7% ) 0

You can see two additional columns LEFT_DNL and RIGHT_DNL. They contain the base station
corrected magnetic field. The base correction has been applied in the following mathematical
subtraction: sensor reading — base station reading. Therefore the numbers in the dnl columns will be
very close to zero value and the variations will be shown as plus and minus values.
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The next step explains how to use GPS data that is contained in the bin file. There are two modes
possible: GPS recorded with magnetometer readings and GPS used to measure corners of the area.
Assuming GPS was recorded in the 858 console with the magnetometer data, two options are possible:

These are “Draw new map using GPS data and feature of regular 858 survey” and “Draw new map
using GPS data and features of MagLog NT survey” The first case is much the same as for the local
coordinate grid. The second option has additional features such as sensor repositioning. In both cases
data is reloaded from the BIN file, so editing/filtering (if any) must be reapplied after calling this GPS

menu. (The local coordinate X-Y grid window can be closed after GPS window is opened.) The picture
above shows the view after the GPS data is loaded. Note that the map is displayed in latitude and
longitude in decimal degrees and that the scales along the X and Y axis are different.

The aspect ratio can be adjusted to true coordinate relationship by selecting this button:

True map coordinates
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survey.bin

=

Now the aspect ratio is shown in its true relationship. You may wish to return to “best view” mode by
re-clicking on the “True Coordinate” button. Incorrect or clearly out of place GPS positions can be
deleted and the positions reinterpolated between known good GPS fixes. The overall GPS track can be
smoothed using MagMap2000 (GPS, Smooth Track). See complete manual for details.
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Another way to bring GPS data is to use known fixes such as the four corners of the area. For each of
the points the local coordinates in latitude and longitude should be provided by the user. For instance,
a geodetic grade GPS could be used to measure all four corners of the area.

< Magmapz000

File Edit ‘iew Scale Filker Gps | Survey Setup  Window Help
Grid Setting
O =

HPaRT aE Map Cffset Between lines
EM|Geamety
MMetal Mapper

=3

OFEH

& | ®

PRINT REOLT

n kransformation. ..
Replace positions from file, ..
Coordinates netwark..,

Individual line laybacks, .,

__________

L B B B B BN NN E N

The function is available from “Survey setup / Local system transformation” menu as shown above.
The following dialog is displayed:
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Local / Global Coordinate Transformation

% GLOBAL| v GLOBAL|  w Local| v Local| x|  ov] Distance |
EE 36109910 389252045 i o oo0 o000 0.00
A5.36R4088 32923540 i B0 000 000 0.00
HRIEREET 30.9279533 45 B0 000 0.00 0.00
£5IE5IE240  36.9752748 45 o 000 000 0.00

Add paint... Femove points [ adify paimt Remove all Save points... | Load points.

Solution Information:

Pzeudo-palynamial transfarmation
% = -4 07407e-01 0%y + -0.000004% + -0.000000% + 85 365134
Y = -4, 33333e-009%y + -0.000002% + -0.000003% + -38.925263

W Mew coordinates are Longitude and Latibude

ak. I Canicel

P

Initially the dialog is blank. The user adds coordinate points using the “Add...” button as shown below:

MNew Reference Poink x|

— [alobal coordinates:
¥ |-B5.3651991

Y. |36.9252045

— Lacal [mapped] coordinates:
i

v |0

k. I Cancel |

Note that all four values must be filled in. After at least four points are entered the dialog is ready for
transformation. If the transformation procedure uses Latitude/Longitude as a new system check the
“New coordinates are Longitude and Latitude” box.
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The result of the transform is shown below:

survey.bin

1 1
____________________________ oo S doofiogiooo
f .

I T I YR TITIEY)

I TTIER 10

i 1
______________ -y 5 &£ F 5 5
] 1

T

Note that compared to the recorded GPS there is no random noise in the positions . This is because
each data point has been re-mapped to the transform surface.




The data now can be re-exported with geographical (GPS Lat/Long) positions. The snapshot below
shows the content of the file:

.l' data’ traming \palastan' magmap-megpick survey _gps.dat - Nolepad + + _‘lm"_(’
Ble [t Zearch Wew Formet Leguags Seltivgs Mero Run TextPX Flugns Window 2 X
| 0 HB s sl A BB A% ¢ 00 B IEDCUHER XAy B0

B oie [ suvey corda |

x 2§ SPS_BEIGHT LEPY_20G RIGHET MG BRZ_GPAD LAFT_DNL PIGHT _DNL TINE DATE LINE g
-85, 2653624030 20, 252341656 9.000 54523 941 F4522.680 -1.281 3.754 Z2.493 13:55:00.60 0O7/I6/95 s
~B5.365363647]1 238, 9251318975 0.000 F95IT 454 F4523.404 -0. 050 3,368 F.230 13:55:01.50 Q7/Is/95 ?
. ~85. 2653620152 238, 9282316392 0.000 G4522.763 54524 .12% 1.366 .57 2.943 13:55:01.40 0Q7/36/95 »
' ~B5. 2653629812 30. 9252303509 0.000 54523 454 £4524. 580 1.086 3.302 4.394 13:55:01.30 0Q7/I6/9% i
~85. 2653631473 30, 928522909%F 9.000 B4525.624 F4524.992 -0.741 5.438 4.697 13:55:01.20 0Q%/I6/95 s
3 ~B5.3652633133 28.928227R347 0.000 F95T6. 663 F4525.476 -3.4987 .47 4.990 13:55:01.10 0Q7/I6/95 ?
_ -85, 2657634774 38, PZSII6555% 0.000 F4831 787 54525.896 -5 6891 11.603 $.710 13:55:01.00 0Q7/36/95 v
~25. 2653636455 30.925225297% 0.000 54532 946 £4527.229 -5.823 iz2.760 6.927 13:55:00.9Q0 0Q7/I6/9% i
| ~85. 2653630115 29, 9252240:5892 9.000 54532.913 F4527.108 -5.608 it.vee 6.920 13:55:00.80 0Q72/I6/95 i
i ~B5. 3653639776 28, 9282227505 0.000 549532.7%7 F4536.142 -6.635 2,582 E.557 13:55:00.70 Q7/I6/8%5 ?
) -85, 2653641437 38, 9282214226 0.000 54532 671 54525.77) -6.920 it. 50% $.586 13:55:00.60 0Q7/36/95 v
i ~25. 2653643097 39.9252202142 0.000 545832.972 £4525.489% -7 484 iz. 78 5.304 13:55:00.850 07/I6/9% ?
" ~85. 2653644758 30, PZSZL0945% 9.000 54533.1%2 §4526.040 -7.12¢% iz, ?7? 5.855 13:55:00.40 07/I6/95 k]
184 ~B5.365264643P 28, P25Z476776 9.000 F453Z .13 F4527.06% -5 . 062 il, 746 6. 594 13:55:00.30 0O7/I6/95 ?
Is ~85. 2653640079 38, 9257164093 0.000 B4831 722 54527.20) -4.450 11,545 T.096 13:55:00.20 0Q72/36/95 v
7 ~25. 2653647740 39, 9257151410 0.000 54531.655F £4527.087 -4. 558 i1.470 6.912 13:55:00.10 0Q7/I6/9% ?
I¥ ~85. 2653651400 28, PZSZA387I6 0.000 54531.753 F4526,. 946 -4.933 i1.67% 6.667 13:55:00.00 07/I6/95 i
| ~B5.365265306]1 38, 925Z416043 0.000 F49531.%2% F4526.795 -5.129 i1.744 6. 615 13:54:52.%0 07/IsS95 ?
-85, 2653654722 38, 9257113360 0.000 G4531 855 54526, 516 -5.339 11.673 6.322 13:54:59.80 0Q7/26/95 i
-4 | ~B5. 2653656322 30. 9257100676 0.000 54531.20% £4525.969 -5, 240 i1.02%8 E.785 13:54:59.70 07/I6/9% i
{7 ~85. 2653658043 30, 9252087953 9.000 54530.013 §4525.351 -5.482 i0.829 5.067 13:54:59.60 0Q7/I6/95 i ¥
«| | »[
Sormal tast fie b char 1 1BT20 o e - 12954 ntl Co:1 Sein DoslWindows ST ms

Note that “X” and “Y” are in decimal degrees as shown.

We now discuss the second GPS mode, Draw new map using GPS data and features of MagLog NT
survey” which is used to offset the position of the magnetometer sensor(s) relative to the GPS antenna.

< Magmapz000

File Edit Wiew Scale Filker | Gps  Survey Setup  Window  Help

Dl HE| &

IMPORT OPEH SAWE FRIMT

Draw new map using GPS data and the feature of a regular 858 survey

L it = =

GRS offsek

Smaoth positian
Zonneck Flags

iZreate path Fram Hags
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In this case MagMap opens two windows: a GPS position window and a magnetometer data window.
DO NOT CLOSE EITHER OF THESE WINDOWS in the following procedures. In the data window the
magnetometer data is plotted as a function of time. In the GPS window the GPS positions are plotted.

111
HG‘MMH’WMS&‘WW

PFEIEE V=T 1

To offset magnetometer sensor positions relative to GPS antenna, use the “GPS” and “GPS offset”
menu:
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< Magmap2000

File Edit Wiew Scale Filker | Gps Survey Setup  Window Help

O H| &

IMPORT SAYE PRINT

Draw mew map Using GRS data and the feature af & regular 258 survesy
Draw mew map using GRS data and the features ok Maglog T survesy

UTM setup
suryey.bin GPS offset

=2

QPEH

amooth position
Conneck Flags
Create path From flags

.........................................

Vo Sse Phe  lky Daeedeey W

2i2[v] 2|2] gg_l o 5a) gl

vy den
Aot h oy B

G (st Setage

Magnetometar oftsets Mg FosE ks Setig

g et |
) M
megt: desd, p>d ; 2

megl de=0, D

o 000 120 ¢00
2 . )
reeg) el thed &\gb

(-
g Homedee
';, ‘ S ¥ 1z
%
T et foe e et z Howe: [rag!
e for manne of Ao

HOfR0ntd 041 Afsits ek pocdive 1 M igh O 18 GPS e [— I Owie |
e etk o to te ket of Rfanng inMe aroton of molon L

rgn edarmedee 3 -

B [T Wy o e

Use degorg

Plares tash fowest [+ Ptz tx look backwwet 7 BRI (Ferprmppe— |

Ofpues - Disgorg dwancam 111
Malighe ollieds sengs GPE thock bas [ recf 'L' J I

| ce | o | o |

The GPS Offset Setup dialog on the left shows the coordinate system used to offset the magnetometer
sensor relative to the GPS antenna position. To enter the offsets press the “Multiple offsets setup”
button and the dialog on the right will be displayed. Enter offsets in meters according to the directional
instructions on the left, add the name of the point and press “Add”. For land surveys select “Do not use
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dragging”.

It is important to understand that the offset calculation takes place during export and not
directly after the dialog is closed. To see the effect of the new offsets, first invoke the export
function:

Plot Mag Field in 2D Contours
Plok Mag Field in 30 Surface
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< Magmap2000
File Edit Yew Scale Fiker Gps  Survey Setup  Window  Help

0 né?ﬁ@q

IMRORT SAVE. FRINT | REOUT

=

OPEH

survey.bin
W survey.bin

— = = ——

135:40:40

Export Setting

File: Farmat: ISurfer j Select Figlds ta Expart:

[~ Ewport Data Separately to Default File Mames

Select Output Path/File Mame: Browse |

Ia\tlaining\pakistan\magmap-magpick\survey_gps_2.dat

= | EBxport lagaed points anly

Export Mo I Cancel

______________________________

Select the data you want to export and press the “Export Now” button to export the data in a *.dat file.
Re-import the file using “Surfer *.dat” import file name selection. See the complete manual for more
information

Highlights of part 1:

e MagMap2000 works like a filter: takes in the BIN file and produces an ASCII XYZ file
with magnetometer positions and field readings.

e There is no option to save the intermediate results. The XYZ file must be created
(exported) before MagMap is closed, or or the changes will not be saved.

e MagMap can modify the initial positions and data.

e Base station diurnal correction and re-positioning takes place ONLY during export.
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12. Data processing with MagPick.

Main Goal: Prepare a map with MagPick and Export it as a Google Earth *kmz file.

Steps:

e After processing with MagMap2000, load profile XYZ data (local coordinates) into MagPick.
e Make a profile map and profile views.

e See how the profile graph aligns with the map.

e Make a stack plot in MagPick.

e Interpolate a map in MagPick (grid and contour the data).

e Save the project.

e Load the XYZ profile data with GPS coordinates and repeat the steps above.

e Export the map in Google Earth *.kmz format.
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To load profile XYZ data into MagPick, use the “Simple load” menu:

File..,. Edi... Inverse... ©Options... OCperations... Profiles...
Mew, ..
Open...
Save...
Expork 552

Praojects. .. g

Simple |

] ick...

e FIE Load with template, ..
Save pick. ..
Expart picks. .. » Save...

. Expork. ..

Prewview. .. )

i Export polvlines. ..
Picture expart ...
Close
Close all...
Exit

Recent Files

The loading dialog is displayed as the following:

Load X,¥,Data profiles

List file: IDD not save j

False Easting: |EI.EIEI False Maorthing: |EI.EIEI

Mote: false Easting and Morthing are to be added to your positions

[™ Filter by signal  Signal column: IEI signal lewvel: 200

Ok

Add channel

......................................

Delete all

| Cancell

Press the “Add” button to select an existing file, possibly with the extension “.DAT”. Note that you
could select multiple files at one time, assuming they all have the same format. In this way you can

load data from several adjoining surveys into one project.
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Choose data file(s) x|
|@ov | . = data - training = pakistan = magmap-magpick -~ - mj ISearch @J

Organize * 5= Wiews ¥ . Mew Folder (7]
Favarite Links fEma |~ pate taken |+| ags || Siee | | Rating |-
, kmp
E:, Documents ::l s .
E._f' Music | survey _gps.dat 1,829 KB
E Pickures | 7| survey _gps_2.dat 1 KB
Public
|4 PRecently Changed
E Searches
PR Desklop
£l Recent Places
(M Camputer
Falders L
File namme: | survey. dat j IData files [*.dat] j
Opeh | Cancel |
A

Set the data fields in shown in the dialog below:
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Create profile description.

Mame: survey. dat

Split: |10:UNE w|  Distance: [10.00

E4 |1; ¥ j i |2: i j Data:

Depth: |Fixed = Fixed depth: |09

Altitude: |Fixed - Fixed altitude: [0

Olissiing  Tme pive ] Dwe pomE 3

Active color. [RED ~] Date farmat: | mrm/dd/yy =
Inactive color: [5LUE -]

Apply LITK on input (positions in LaonfLat); IND LITh

[

Decimation: |1

3 LEFT.RDG  ~|

LM parammeters. .. |

i | Cancel |

Note that “No UTM” is selected (when data is in X-Y coordinate system) and only one data channel is
loaded. “Depth” is selected as “Fixed” and is set to -0.9 m. This is the typical magnetometer height

above the ground for UXO surveys. Press “Ok”.

Now one file is added to the loading list:

Load X,¥,Data profiles il

SPLT=10 ¥FALSE=0.00 YFALSE=0.00 TIME1=9/8 "C:\data\training\pakistan'magmap-mar
Delete
«| | n Delete all
List file: IDD ot save j Add channel
False Easting: |0.00 False Marthing: |0.00

Mote: false Easting and Morthing are to be added to your positions

[™ Filter by signal  Signal column: IEI signal level: 200

Ok | Cancell
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You can add multiple files by pressing “Add” button again. To add another channel (such as the right
sensor) press “Add channel” (not covered in this presentation). To save the list of channels or files give
the List File a name. Press “Ok” to load the data. After the load is complete, a dialog box is displayed
(for this particular example, 10 lines of data):

Operation completed x|

:' 10 profiles loaded.

Press Ok to close the dialog. Now go to “File / New” menu:

'i‘,jMagnEI:ic map picking
File... Edit... Imwverse... Cp

open...

Save...

Export x%Z2

Projects. .. g
DemFilae 13

And select “Grid view” in the “Create” dialog:

x

Type:

Frofile view Cik

Cancel

You may see the window similar to one below:
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F4Maonetic map picking

File... Edi... Inverse... Options... Operations... Profiles,.. Window  Help

FaNoFile x1: -4.50 ¥ 1:-5hES

This is the map of the profiles. The red profile is the “Active” profile to be displayed in the profile
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window. To see this profile go to “File / New” and select “Profile view”

F 4 Magnetic map picking

Eile... Edi... Inwerse... options,,, ©Operations... Profiles... ‘Window He

FaiNoFile x1: -4.50 y1:-56.65

Creakte

Ty pe:

Grid wiew

All profiles in the window

Cancel

The result may look like this:
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F i Magnetic map picking

File... Edit... Parameters... Inverse... ‘Window

" dnMoFile x1: -4.50 y1:=56

I
Edit

Redraw
Select

Simple pick
Rectangular pick
Delete pick
Zaom

Delete. ..

Direction

Pick prafilz
Set marker
Fird marker

Mew. ..

Add 4

[

Now you can see another profile in the window and the red profile line on the grid map:
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— 3
FaiNoFile x1: -4.50 y1:=56:8 I%_‘_ survey.dat

Redraw
Select -
Setkings...
Browse, .,
Set marker

v Zoom
: Marker status

Add k

= i e e A I

Click on Settings to invoke the profile view parameters dialog:
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Profile view parameters

Frofile graph layout

Har'd ..... . \\\

scale=T[nT) dizp.units

¥scale=Distm)disp.units

Hom ]

x|

Tirmit |54491.E Trmax: [54592.5 v Data limits
i IBEEB_? man IBNB_S ¥ Data limits

¥ Draw s grid
¥ Draw T grid

Agrid: |20.0

Tgrid: |2EI.EI

v % autogrid
¥ T autogrid

W Shrink to camvas  Type: I“E"l':'ng Y j

T scaler IEI.3354
T size: |3EIEI

#ecale: IEI.3592

*osize: IEDEI

Cancel

Note that you can change size of the canvas in pixels and definition (along X or along Y) of the

horizontal axis. Profile data can be plotted along X, Y, or distance along the profile, as well as a
function of time.
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You can modify the size of the map view using Options / Size menu (call this menu from the grid
window):

";‘,j Magnetic map picking

File... Edit... Inverse... | Options.., ©Operations... Profiles...  ‘window

";‘,j MoFile ®1: -

Setkings...
Drawings. ..
UTM setup...
Skatus line. ..
Title. ..
LakiLon grid. ..
Info...

I%4 SUFYEY.

54580 ----

Character set. .,
ITTT |

xd
¥ Keep cells squared

wesize,cell [5 |1 4 | | 100
Vesize, cell [6 |1 2l | 100
Zoor: (2 ]2 2« | AR

v autoscale on zoom [T interpolate in zoom

Left margin, pixels: 50
Right margin, pixels: |5n
Top margin, pixels: {100

Bottom margin, pixels: 100

111

| ik I Cancel |

Click “Keep cells squared” then slide the X Cell size to “4” or “5” and click “Ok” to see the size effect
this has. This will update the map view. To add additional information on the map, go to “Options /
settings” menu:
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";‘,j Magnetic map picking

File... Edit... Inverse... | Options.., Operations... Profiles. ..
Size...
Setkings. ..
Drawings...
UTM setup...
Skatus line. ..
Title. ..
LakiLon grid. ..
Info...

Character set. .,

And put grid lines on the map by selecting appropriate grid intervals:

Common paramekters Xl

Field direction: [0.0000 Data min: |D-DD
W Show i grid - [10 Data max: [1.01]

|

IV Show y grid - |25 v Autoscale
Grid calar... | | Wyrap color scale
¥ Show crosses [ Contours™ ™ Colored map*

[ Snap to grid W Show profiles® Change palette..

Click on [*) items to change feature parameters

Cancel |

You can also add stack profile information on the map by clicking the “Show profiles*” dialog. Note:
In MagPick you need to first un-check then re-check the box to call the profile dialog as shown below:
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Profile plot parameters

v Show profile direction each |2|:||:| pixels (=20)

[T Show line names if available

W Plat stack profiles
Datasets to draw: |1
Data scale: |1|:|,|:||:||:||:| Preferred direction: |9|:|_|:||:|
Type: IEnd points j Fixed direction azimuth: ||:|_|:||:|

I~ Clip stack plot  Max: |munnn.nnuu Plin: I-’IIIIIIIIIIIIIIII.EIIIIIIIEI

Fill type: Ipngitive j Fill color... | -

Stack labels. . | hliddle line approximation: ILinear L1 j
OC value for middle line: IIII
Ok Cancel

Now grid window can look like:
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- 275

-- 200

Change the “Data Scale” value to make the green stack plot values the appropriate size for your profile
plot. You can save window contents as a TIFF file by going to “File / Picture Export / Geotift”
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";‘,]Magnetic map picking

File... Edit... Inverse... Options... Operations...

Mew, .,

Cpen. .. :-4.50 y1:-56.85 x2: 47.30 ¥
Save. ..

Expark =¥z

Projects... b

Prafiles. .. L

Cpen pick. ..
Save pick...
Expark picks. .. 3

Preview...

Pickure export ...

Close

Close All...
5= Poskscript. ..

Ezxit Google Earth...

Recent Files 3

__

The GeoTiff properties dialog box is displayed (please consult MagPick manual for other options)

Geokiff parameters x|

Projection type:

TIFF compression:

o projection - plain TIFF ILZI.-“-.I'

Export as simple UTh
Export as Transverse Mercator

=l

Local system anly Lencth Linits:
Local with ¥falze, Yialse (local arily)
Ir-.ﬂeter

=

[T Create TRV weorld file  EPSG (0 for none): ||:|

[T Usetransparent color Transparent calar. . |

Overall transparency level. [0 o <] | | 100

Ok | Cancel |

Press “Ok”, and select a file name and save the file. This file can be included into MS Word text
documents.

The next step is to interpolate the map. This means that profile data is going to be interpolated on a
regular grid. From the grid window, call:

46



Interpolate grid
Shift #...
Smooth ..

";‘,j Magnetic map picking

File... Edit... Inverse... OCptions... Operations... | Peofiles,,. ‘'Window  Help

Splines. ..
Triangulate. ..
Quick grid. ..

'i".jHuFilE ®l: -4.50 y1:-56.85 =2: 47.30

0K

The Grid Interpolation dialog is displayed:

External smooth Y. ..
Drag prafilels) ...
Compute gradient ...

Interpolation parameters

—# parameters

Xmin: [ Xmax: [45 ¥ Datalimits  Interval:  [g250
— ¥ parameters
¥ min: - [0oo8 Y max: 508 776 I Datalimits  Intenal:  [o250

~Interpaolation pararmeters:

Law constrain ||:I'_-,-' min data value j Limit: IEI.EIEI
High constrain II:ug,r max data value »| Limit:  [100.00
lterations: IEDEIEI Caonvergence limit: ID

Tension [0-13; |EI.25

Farmat: INetCDF 'v|
Channels: |1

[

¥ Filter data (recomended) Filtering method: IMedian value

[T Interpolate as for pixel registration, record as grid registration

ChdataMtraining\pakistan'magmap-magpick'358sample.nc

. Output file: .

lterpalation by F. WWessel and WW. H. F. Smith
oee 3mith and Wessel (Geophysics, 3, 293-305, 1990) for details.

GMT 4.5.2 Visit: http:Afgmt.soest hawaii. eduf

Ok Cancel

The most important parameters are “Interval” and “Output file”. The interval should be selected based
on measured data spacing. For G-858 this could be based on line spacing or a combination of line
spacing and sample spacing (between 0.2 and 1m). The number of iterations should be approximately
2000. Give the output file a new file name, typically with extension “nc”. (We recommend the
“NetCDF” format.) Please consult the MagPick manual for the meaning of other parameters.

47



Grid interpolation could take a considerable amount of time depending on the PC processor power and
memory (typically a minute or less). The progress dialog will be displayed:

x
lteration number: 10 Discr: 0.39

After interpolation is complete, a map will appear as shown below. Note that you can change the color

scale and color pallet by unclicking and reclicking the Colored Map button on the Common Parameters

dialog :

125

100

75

50

25

0 10 20 30 40

See that the profiles are still displayed on top of the map. You can remove them from map (but not
from the memory) by calling the “Options / Setting” dialog box.
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Now save the MagPick workspace into a “project file” for future use. Go to File, Projects, Save As:

'i‘,‘JMagnetic map picking

File.., Edit... Inverse... Options... Operations... Prof

New. ..
Open...
Save..
Export X¥Z

sample.nc x1: 0.00 y1:0.23 x2: 4

Projects...

Profiles. .. »

Open pick...
Save pick...
Export picks... >

Preview. .,
Picture export ... »

Close
Close All...

Exit

Recent Files

Select project file name (extension “magpick™ and press “Ok’). The Project can be quickly loaded into
MagPick and all previous work reloaded.

In the last part of this presentation we show how to load data with GPS positions (latitude and
longitude).

Go to “File / Projects / Close Project” and start over with simple load:
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";‘,‘] Magnetic map picking
File..,. Edit... Inverse... Options... Operations...

Mew., ..

Open...
Save. ..
Expart x%2

Projects. .. 4

Prafiles. .. Load lisk. ..

Simple load. ..

(o] ick. ..
Per EIE Load with template. ..
Save pick...
Export picks... » Save. ..
. Export, ..
Previrw. ..

Follow the same path until you get to the “Create profile description” dialog:

Create profile description. x|

Marne:  survey_gps.dat

Split: [11:LNE =] Distance: [10.00 Decimation: [1

%1% = vy RARCETHN | (EFT ROG
Depth: |Fixed M Fixed depth:  [0.9
Altitude: |Fixed - Fixed altitude: [0

[~ Use time Time: [3: TIME | Date: [10: DATE =
Active color: IRED j Diate format: Ir‘nmfddfw j
Inactive color: IEILUE j
Apply UTK an input (positions in LondLat): INU UTh j Ui parameters. .. |

Ok | Cancel |

IMPORTANT: to load GPS positions, you need to select UTM projection. The easiest way to do this is
to just select “Auto UTM” in the “Apply UTM on input” dialog box. The UTM setup dialog will pop
up to allow you to adjust projection parameters:
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UTM (Gauss-Kruger) transformaktic 5[

—Ellipsoid parameters

Ellipsoid name: |

hlajor axis, m: |53FB13?.EIEID
Flattening:  |295. 257223563

—Projection parameters
¥ Get central meridian from 1-st sample

Central meridian (degrees), |57
Central latitude (degrees): 0. 00000000
ocale factor (09996 for LITK): |0 999500

It

False Morthing, m:  |-4300000.00
False Easting, m: I-EflElEIEIEI.EIEI

Mote: Morthing and Easting are added to
transformed values

Load frorm file. . Save to file. .. |

UTh calculator...

ik Cancel |

In most cases just press “Ok” to accept the parameters and close the dialog.

It is important to understand that to process GPS data MagPick must apply a cartographic projection
and operate in meters. The Projection used in MagPick is the Universe Transverse Mercator (UTM)
widely accepted for topographic maps. In addition MagPick uses False Northing and False Easting
values to reduce the size of the UTM projection numbers which otherwise are very big and can cause
inaccuracies. Thus False Nothing and False Easting settings must be used.

Process the data in the same way as described above to create a grid window. The grid window will
now look like this:
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"I‘,anFiIE ®1: 1680.29 y1:9545.40 #2: 1 716.
G780 b---odreoshe

o725 |
5700
9675
SR50
9625
9R00

G575 !

1680 1650 1700 1710

Note the coordinate annotations are in meters on the grid. These are short UTM Northing and Easting
values. When exporting the data, the original Latitude and Longitude values can be reinstated. See
MagPick manual for complete instructions.
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MagPick maps can be exported into variety of formats, including PostScript / PDF, DXF, GeoTIFF and
Google Earth KMZ file. Here we show how to export into Google Earth format.

From the File menu, select “Export / Google Earth”:

File,,. Edit... Inverse... Options... Operatior
Mew, .,
Open. ..
SavE...
Expork k¥

Projects. .. 3
Profiles. .. 3

Open pick. ..
Save pick. ..
Export picks. .. 3

Preview, ..
DsF...
Bitmap. ..
GeaTIFF...

Picture expoark ...

Close
Close all...

Postscript...

Exit

Recent Files 3

The following dialog is shown on the screen:
oogiet b oot iteme x

Elements 10 expont.

" MagPick kmage Overtay

* Profile locations
Estmated dipole locations
Marranl 1argets Jocations

* Markis tema sedectad for cutput |
Mark AY | Un Mk AY | (opnites: |

Google Eath Folder Name
lm’g:‘lrb datn

- Apply itrverse UTM UTM parsmetess I

Expont o name (kmz)

~ - 2 2 a |
[L \datadranng\palistanimagmap-magpeck\suvey_gp l |
¥ Stait Google Eadh #tier 8 = savmd ‘

Ok l Clncdl

You can modify the appearance of different layers exported into the Google Earth. Select the layer you
wish to modify and press “Properties” or double click on it. Note that it is also possible to change the
transparency after the picture is loaded into Google Earth.

“Apply inverse UTM” should be checked.

Save the file in a location to which you can easily navigate. Press the “...” button and navigate to the
folder where you want to save results, then type a file name.

If Google Earth is installed and the checkbox “Start Google Earth after file is saved” is checked then
Google Earth will start automatically and show the geographical location of the area, similar to the
screen shot below:
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N38:9268°

The user can modify the appearance of the map using the Google Earth slider control in the left pane of
the program.
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23. UXO location estimation (inversion) with MagPick.

Main Goal: Show how to locate positions of magnetic bodies with MagPick.

Steps:
e Load magnetic field data set for 500 Ib UK bomb target from WWII.
e Make a grid and profile view.
e Show how “manual targets” are used in MagPick.
e Select data for inversion using a polygon.
e Compute inversion.
e Show results in a spreadsheet.
e Export results into Excel.

Start with “Simple Load” as explained in the previous sections and navigate to the file
bomb_diurnal.dat supplied on the Magnetometer CD. Then fill in profile description dialog as shown
below:

Create profile description. x|

Mame: bomb_diurnal dat

Split |[7:LNE =] Distance: [i000 Decimation: |1
% 1 x MRAEK, Data: |5 DUL_TOP =
Depth: |Fixed Fixed depth: |0

Fixed altitude: IEI

Altitude:; IFixed

I*_I*_I;I;“

¥ Use time Tirne: |g: TIME Date: |3: DATE =l
Active colar; IRED j Date format: Immfddfj,rj,r j
Inactive colar: IEiLUE j
Apply UTM on input {positions in Lon/Lat): IND LITh j LI pararmeters. . |
ik | Cancel |
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Note that depth and altitude are fixed. This means that the depth will be estimated from the sensor level
(not burial depth). Press “Ok” in the profile load dialog:

Load X,¥,Data profiles x|

SPLT=Y *FALSE=0.00 ¥YFALSE=0.00 TIME1=9/3 "C:\datarainingipakistanibombibomb d
Delete
Delete all
4| | 3
Add channel
List file: IDI:I not save j T ——
False Easting: |EI.EIEI False Morthing: |EI.EIEI
Mote: false Easting and Morthing are to be added to your positions
[™ Filter by signal  Signal column: IEI Signal level: 200 ik | Cancel |

The program will report the number of profiles loaded:

Operation completed x|

:' 13 profiles loaded,

Now create a “grid view” by calling “File / New” menu and selecting grid view below:

x
Type:
Profile wiew ",
Cancel
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The grid view may look like the picture below. You may need to adjust size and appearance using
“Options /Size...” and “Options / Settings” menus.

401 2 34 5 6 7 8 9101112131415 16 17 18
1 D S SO SN SO SN U SO N SO SO S SO S S SO S U S
=R SO N W' R NP WA S A N N N N A A N N S I
1S S O S ISR A A IS R T
| R R A S IS N R o SR N E Y
[ S O S IS A O [
15 -mdeeefomchent e ISR A A O S N [
L S IS S S o e
13 ==y --- R R e Bkl BEE EEEE EEE F--q---p--q---r-- 13
1 —=dee- . - IS S S o IS S 1
I O U e A0 0 W A S o e 10
g --i-- M0 S O IR A 9
= J R S R P IR N G R RO A o IR R R RS S
2 i . - IS S S o IS S 2
0 __J___;___.___1___.___4___.____.___L___:___T___.___;___.___4___.___4___L___.___:L__ 0
L (LT PIT T S SR ST S L PO SRS S S P S A S

401 23 4 86 7 8 9101112131415 16 17 18
The next steb is to create a profile view. Go to menu “File / New” and create “profile view”. After this
your screen may look like the picture below (adjust window placement manually; also adjust profile

view parameters as explained in previous sections). Select the profile to be X=8 on the grid using
“Select profile” from the context menu as explained in the previous section of this presentation.
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Window

19

'
I

I N . N

Y N .

Inverse. ..

B S N S S

K

Parameters. ..

Edit...

4 Magnetic map picking

-
File...

19 —-am- et

=10l x|

78 bomb_diurnal.dat

14 ]
| &
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Redraw

Select :
Setkings... T \
Browse. ., . .

Set marker

' o0 ' !
- bemeee- Marker status  b-------- so---
Add N

AVl

i B 10 12 14 16

The red line on the map repreéents the field displayed in the profile view window. Before we go to the
inversion procedure we will demonstrate the “Manual target” picking function in MagPick. Right click
on the profile view and select “Set marker”

Now move the mouse to locations on the profile view with horizontal axis value 4 (click) and 16
(click). You must click on the red line to set a marker. After you complete this procedure the picture
will look like this:
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Note two markers: ¥.and -¥: on the profile view and map view.

The next step is to compute middle point between these two markers. That middle point will be an
approximate location of where magnetic body might be located. From the profile view, go to menu
“Edit / Pick profile target (Ctrl-Z).” Note that you also could use keyboard short cut “Crtl-Z”
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E‘;‘]Magnetic map picking
Fil=... | Edit... Parameters... Inwerse... ‘Windov
|
o o

L]

Set marker

200
Marker status a

Cuk... !
20 Rangefiker...  f--o--re
Linear,..
Smookh. ..
Remove DC offset, ., :
15  Compute IGRF..,. F----- r-
External smooth. ..
Exckernal inversion{Cerl-A), .. '
Pick. prafile target{Ctrl-23. .. ;
Accepk. ..

10

Discard. ..
Reload
j L j :
R RRRLEL Rl CELEEEEL ELEELELRI S
The profile view will show your target:

2 4 b 8 10 12 14 16 18
e R S
SRS S A e S I SR A
: : : A B : : : :

00 ---- - mmm b 4 -------- e 100
1 :+ ----- -:- LI | LI E : ERJE\
2 4 B g 10 12 14 16 18

The dashed line here is just to show you that you selected a manual target. It coincides with the
observed field. Do not confuse it with model field (see below). You can also see this location on the
grid view:
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Note that it is located precisely on the profile. To see digital information regarding the target analysis,
go to menu “Inverse / Work sheet / Targets™:

"I‘,j Magnetic map picking

Eile... Edit... Parameters... | Inverse.., ‘Window

Wtk sheet Cipoles...

IGRF maodel. . Pipes...
Run... {Ckrl-x) Targets...
External... Inversion Folder...
Remove results,.. |
2 - o a 10 12 14

1 Lo 1
1 1 1 1 L] 1 1
Ea Tt ' ' ' . S ' '

This will create work sheet view as below:

#ii Manual targets sheet -0 x|

T X Y i Name | AmMP1 |
i GIEEE 10.01 5.78 55.650 42,

Note that this is the “Manual targets ” sheet, which means that the X and Y were set by hand, and Z
(sensor to target distance) may be incorrect (in fact Z is computed to be just half the distance between
the marks you used to set this manual target). There are other ways to set manual targets in MagPick.
See MagPick manual for details.

62



Now we present the inversion process which is based on the profile data. The goal is to find a model
which could explain the observed anomaly. MagPick uses the simplest possible model — a dipole. This
is an equivalent to a uniformly magnetized sphere. Most of the objects we encounter can be treated as
dipoles if the distance from the object is 3 times or more than its linear size. For instance, an artillery
shell of 50 cm length could be considered dipole at distances 1.5 m or more. It cannot be considered a
dipole at a distance of 0.5 m, and in this case MagPick inversion is not applicable.

To start the inversion we need to find the Earth magnetic field declination (D) and inclination (1) in
your area. The picture below explains the meaning of these angles but in essence D is the difference
betten geographic north and magnetic north and I is the dip angle of the earth’s field at your location:

.locnl .;0(10
4 '
A ,
s D Xioceal
iy Y
Lo East
\—. ; -
\ I
rrE.ulh
zY

In order to find the value of “D” (declination), start from the profile view and go to the Inverse / IGRF
model.

"I‘,jMagnetic map picking

Eile... Edit... Parameters... | Inverse,,, Window
External. ..

Wark sheek
I%H bomb_diurng
Remove resulks,,, »

IGRF model. .,
5 \ ; 5 10

Rur.., (Ckrl-2)

The IGRF stands from International Geomagnetic Reference Field. This is a global model, which
allows us to compute the I (inclination) and D (declination) on every point of the Earth.
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The IGRF dialog is displayed:

IGRF calculation x|

—lnput parameters
Date (decimal yearl:  |1997.00

Geodetical longtitude: |9
Geodetical latitude: |53

11

Elevation m: ]

Attention: Lon/Lat in decimal degrees

Calculate

i

—Result:
Inclination, deg: |5;-'_9|:|

Declination, deg: |_|:|_35
Total field, nT:  [45571.64

W ‘Accept parameters for inversion

Ok | Cancel |

Here you need to enter year when data was collected (1997 in this example) and the approximate
coordinates (9E, 53N, Germany) and press “Calculate” to update I and D. Then check “Accept
parameters for inversion” to use them later in this procedure.

The next step is to restrict data we are going for use by the inversion. In this example we are going to
use a polygon to circumscribe the area. Right click on the grid view and select “Add / Add polygon”
from the context menu.
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Edit:

Redraw R e ST e S P S

Seleck

Simple pick.

Rectangular pick

Delete pick

Zoom

Delete. .. ""1"

. -
L Direckion :

Pick profile

Set marker

Find marker

e

Add 3 Add color scale
#dd annotation
Add polygon
Add polyline
Add map scale
Addstackscale | 1 T
&dd north arrow

Gk
Add all Frame annotations —
Edit All

o

3
N
SAREANINANY ANV AR RS-

L RN TN SN NI SN A RN AN

SRS
S8
-

Here the polygon is shown on the map (your polygon could be transparent).

Make sure the polygon has the property to restrict (clip) the data. With the polygon selected, right click
on it to call the polygon context menu as shown here:
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Delete
---F--4- Move ko Front A---]---F-
Move ko Back,
Cuplicate

Remove node
YT fdd mode 71T

-l Alignment b --1---F-
] S

T

SN NN NNANN AN

Select “Edit” to show polygon properties dialog:

Polygon properties El

Hatch: ITransparent j

Fill calar. .. .
Border colar. .. .
Barder width: ||:|

W Use palygon to clip data

Ok | Cancel |

Make sure “Use polygon to clip data” is checked and press Ok.

Now everything is ready to start the inversion. Go to profile view and select “Inverse / Run”
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File... Edit... Parameters... | Inwverse,., ‘Window
Wark sheet 2
IGRF maodel...

External...

Remaowe resulks,.. #
2 - = a 10 12
The inversion dialog will be displayed:
x
[ Use all default parameters
[ Use IGRF for Earth field Source type: IDime[S] j

thdain field Inclination, deq: Background: ISquare j

Main field Declination, deg; . I,&utgmatic j

blagnetization: |3D (Fully j

Initial source depth, m: IE

# axis azimuth, deg:

o] 2 o
= 5 =1
fiu]
e
| 4 S

Diata type: IF'ruﬁIe default

Sensor separation, m: |1

i

Sensor depth: ISpIine smnuthirj

Smoothing parameter: |1.EIE-EIEI3
lterations: IEEIEIEI

Extendend area: IPglygnn

Extension distance, m: |0

e

How to report target depth:

[ Create protocol DAT file in the inversion folder oselect inversion folder... |

ik Cancel

Make sure your dialog parameters match the screen shot above. Note that values of inclination and
declination are copied from the IGRF dialog box. Ensure the “Extended area” is set to “Polygon” for
this example.

The initial source depth is also important. To converge to an acceptable solution the program needs to
start with realistic initial estimate of the target depth. In this case a depth of 2m to 5 m is realistic, while
depth of 20 m is not.

Press the “Ok” button and the program starts the inversion iteration process showing a progress dialog.
After the inversion is complete both a profile view and a map view will result:
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Iﬂﬂ bomb_diurnal.dat ;IEIEI

180 ------- .

100 ------- ,
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In the profile view a model of the field is shown with dashed line. It should closely match the observed
field (plotted with solid line). The closer these two lines are to each other, the better.

A target position will be shown on grid map and is annotated with an X or cross. Note that the position
of the target is not on a survey line because the inversion process has taken data from multiple lines and
made the best dipole fit to the position of the target, in this case in between two lines.

68



You can also check the field results on close parallel lines. On the left line from center:

To view the digital values of the location estimate bring up the dipole worksheet:
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";‘,j Magnetic map picking
File... Edit... Parameters... | Inverse.., ‘Window

Work, sheet

Dipoles...

IERF model. .. Pipes...
1 4] N
=a= 0 bomb_d
=10 O i o B4 Targets. .,
External... Inversion Folder., .
Remove resulks,,,  # | g 10 12 14 15

Which will appear as follows:

i Dipole sheet

Fit | Masst | M2/Angle | Discr.%
1.79 2515e+000 14.9 31.2 96.03

The meaning of the main values in the spreadsheet is the following:

1. X —x-coordinate of the estimated location

2. 'Y —y-coordinate of the estimated location.

3. Z - depth, positive down. In this example it is distance from the sensor.
4

Fit — average difference between observed (solid) and computed (dashed) magnetic fields. The
smaller values are better.

5. Massl — estimated mass. This estimation is based on average susceptibility magnetic properties
of steel and may not be accurate. It may vary by an order of magnitude (say 20 and 200).

6. M2/Angle — Angle between dipole magnetization vector and Earth's magnetic field.

7. Discr, %. Relative quality (confidence, fidelity) of the modeling. Acceptable values are above
80%.

The last step of this procedure is to export the results into a spreadsheet. Right click on the “Dipole
sheet” window and select “Export”:
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£ Fit

Massi M2/Angle Disc

T "IEdE.-\.nl'JDD

Garid funckions

Load...
Sawe...

Delete

Find

IUndo

Clear all

Format positions., ..

14.9 31.2 56.03

This calls up the file selection dialog box. Select CSV (comma separated values) default format.

'_‘I‘,j Export worksheet file: x|
OO | . = data - training =~ pakistan + bomb - mj ISearch l!_‘_']]
Organize » 2 Views w | Mew Folder (7]

Mame = |v| Date modified | v| Type

|| g5z |-

Fawvaorite Links

E, Documents

More  »»
Falders b
| seagate ;I
J bax2009
| kmp
, kraining _I
| magz
| pakistan
| bamb _I
-

Mo ikems match your search,

File name: I bormb|

Save as bype: ICDmma-separated values (*,csv)

& Hide Folders |

Save I Cancel |

After you press “Save” the program will call the default spreadsheet application (Excel or Open Office

Calc) and loads this file automatically:
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.r’-d_h ) el — i cew - Microse Ve - | X
I' E% = ( bamb.csv - Microsoft Excel
- Hame Insert Fage Layout Formulas Data Feview WView Team @ - & X
"EE] & Calibri 11 || = =|5 | |General ~ A SoInsert = | X v A7~
Past 22 (B I U-|AN[EEEE S-% 2| Styl I oeicte | (gl 4
aste o[ = | == o (=1 .
- ||| EE S A |E= £=|| 3| 0 5% > || B Format~ || 2~
Cliphoard = Fant [= Alignment l= Mumber = Cells Edliting
Al - fe | D ¥
A B C D E F G H | i
1 |ID !T ® ' Z Fit MMassl M2/Angle Discr.®  Le
2 1P 8.44 10.3 1.79 2.52E+00 14.9 31.2 96.03 |
3 =
4
5
&
7
8
9
10
4 4 » ¥ | bomb <1 [N i |
Ready EE N ey

3 Overall review.
The following was covered:

® Field data pre-processing with MagMap. The main output of that stage is creation of the XYZ
file.

® Map preparation with MagPick. The main output is a professional magnetic map of the area.

® Magnetic inversion to estimate positions of the targets with MagPick. The main output is a
spreadsheet with the estimated location and depth of the targets.

This ends these review notes.

For additional information please contact sales@geometrics.com or support@geometrics.com

Geometrics, Inc © December 2010
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