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Magnetics is often lumped into the term Potential Fields and understood to be like gravity data. But, magnetics differ greatly from gravity. First, the magnetic fields are
governed by very different equations than gravity and these equations are actually analogous to DC resistivity. We try to incorporate these differences in EMIGMA.
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BT BmMNmAMULRERE. FEit, 7%EBXERXERS R, E%NIE&%E@“ZE%?E?EE{Jo First, the source field for a magnetic

survey is a regional magnetic vector field. Whereas, gravity is defined by a virtually homogeneous field which is only vertical at the surface and defined only by the
distance from the center of the earth. While, there are regional and local gravity variations, they affect little the measured fields. The magnetic fields are affected by
regional as well as local structures. To deal with this, EMIGMA considers the total response and not just the residual. It is thus important to pay attention to the
corrections for temporal variations as well as considering the bulk regional field.
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It is important to consider the first stage of corrections. It is often thought that only the diurnal variation correction is important but the temporal variations consist of both
an internal component (diurnal) as well as an external variation due to atmosphere effects most commonly thought of as the magnetotelluric source field. As such, a
simple subtraction of the base station measurement in problematic as these changes are due to the diurnal variation, the external signal and cultural noise at the base
station. We thus suggest first processing the base station data in EMIGMA to delete obvious cultural noise and to remove the external high frequency noise by filtering
prior to performing the diurnal correction removing only the variation in this final effect.
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Using the total field measurement after corrections allows one to estimate the regional source field. While this will be similar to the IGRF, there will always be a
difference in the average field to the IRGF amplitude. Only by measuring three component data can one estimate the actual inclination and declination of the regional

field.
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If your data is automatically reduced by the base station, we suggest to add the average base station response to your data before import. If the base station values are not
available from the instrument manufacturer then the only alternative is to determine the IGRF and add this to your data before import.
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1. & A¥#E Import data

2. ¥ EHE Examine data

3. FLITH4a R Perform initial modeling

4. 1T =4 w8 Perform 3D magnetic inversions
5. Fe BRI i# 22 & Check model and create plots

i.! EMIGMA Import Formats [ x|

Raw Data Formats |Dther Sources I

rData Groups
" EM

% Potential Field
¢~ IP/Resistivity

DC Magnetics (ground, marine or airbome) - vector, TM| or gradient
Gravity {ground, marine or airbome) - scalar or tensor

Scintrex Magnetic Ground (XY Z++ format)
Geosoft Grid File (Potential Field)

Generic Borehole (magnetics and gravity) - vector, TMI
Crone (Borehole Magnetic) - vector

QK I Cancel Help

P FEAR ARl B AR S5, I AL

Select data file columns corresponding to coordinate axis, and specify their units as well
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WM HeE et 80 xyz Bl KT RA « H—RpBIE M
B ERYIREAESE, %A GPS siLfE/AE[ER -

Browse and select .qct or .xyz data file for import. This first example is an older
data set on a grid without @PS information or Latitude/Longitude.

rInput Data File

Browser |

E:\Importdata\Mag&ics\Lr‘lrrnag_headxyz

£ QCT format % XYZ ASCIl format

File View : Select one line as the header line

// GRID X GRID_Y MAGDATA MAGDATA(SENSOR2)
LINE 98600

9862248 3584057 36000 58095.88

9862249 359532 360125 58089.81

9862251 3596582 36025 58079.42 Set Header Line |

9862252 3597845 360375 58045.75 -

< | » Load Header Line |
r Data Setting

UTM_X [GRID_x -] * meters  fest
UTM_Y IGRID_Y vl & meters 7 feet

% meters i~ feet

r Z {Attitude)

Latitude / Longitude {degree)
r ErEZ Latitude : lﬁ
- Fiducig Longitude : lﬁ
™ Line Lab

< Back Mext = Cancel Help

e I AT T 55
Click “Next” button to proceed to the next step



1. & A¥#E Import data _
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3. PUIT AR S Perform initial modeling
4. 1T =4 we{E Perform 3D magnetic inversions
5. Fe BRI F G322 & Check model and create plots

Magnetic import: Select Multiple Sensors x|

S GRID X GRID Y MAGDATA MAGDATASENSORZ)
LINE 58600

98622 48 3594057 36000 58095.88

9862245 35953.2 360125 58089.81

9862251 35965.82 36025 58079.42

PR MR RIS R - St 501 05 380000 05
XANEIT - R EZEHEN 1 ME = See2y 56 X016 % 360 ST

. 9862258 36028.96 36087.5 583127 _|LI
Select column name for magnetic data. \ < | ’
In this case, there is only total field data and 1 sensor. Magnetic Field
\— BTotal 1 Derivative of Btotal

Muttiple Sensors I Inline IGRID_)( j
[MAGDATA(SENSORZ) =l M Coslie  [GRIDX =]
IGRlD—X = [~ ertical [crRiD X =l
I Sersors [GRID.X =l
[~ Gersord IGF-:|D_>( j T Vectors
I~ sensors [GRID.X =l ] e [aRiD_x =l
= Serzae |GRID_X =l

Z‘lﬁ?—%ﬁE“A;ﬁi?ﬁ El‘]iﬁ[ I e r CfDS.S"-ine [eriDx <]
Select units for imported data [T M ericd [GADX =

Le

AR — i
Click “Next” button

m Net> |  Cancel Help
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1. & A¥#E Import data _
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3. FLiTH)4a R Perform initial modeling
4. 1T =4t we {8 Perform 3D magnetic inversions
5. fe BRI F G322 & Check model and create plots

Total Number of Profiles: Igﬁi Total Number of Locations: Imi
TSR P E DERHEAE I T e o R —
y = B3 > 5 2 Profil # Locati -
WD R « — BB KRR » Xk T E Rt = s o
m‘}fﬁ To SETO0 ——E LR
55200 a1 s
59300 21 _ Delete |
. . . 57300 73
Show profile information, users can perform S740 s Delete every |2 location Apply
delete/reduction/shift operations on profiles in this dialog. 37600 61 popendto o
. - . . 7 P!
But these tools are available once the data is inside the o900 0 || ProfleNamefs) _ |
database. 2100 & ™ Apply for Al Profiles st |
55000 77
g:ggg ::; r Shift Coordinate Values
93500 31 LI Shift X ID Reset |
Restore/Reset | Shit Y ID ﬂl

AR — i
Click “Next” button

MNM> | cancel Help
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1. 2 AEEE Import data Magnetic Inverse 6
2. Ko &R E Examine data

3. PLITHIaEAE Perform initial modeling

4. T =4 Wef i Perform 3D magnetic inversions
5. fe B AEAI -0l 222 K] Check model and create plots

BT E B I IR I 1T Mo B2 AT LRI T
NG T XERIZHIA ), (B2 P 1 E (L2 P i
1Lz, Xt \GRF BE L,

You must determine the nature of the earth's magnetic field in the
area of your survey. While the magnitude of the regional field may
be estimated from your data, the angle of the field defines the
internal magnetization of the susceptible structures. The regional
field is described by the IGRF model.

I RARRIEAE SR FEIAEE R 5T UE K
GPS ¥tk i — il AR R T o BT HiERE R
SR IERY IS8 bHY - PRILERAZE A& HEH -

If your data file did not have Lat/Long information, enter it into
the fields shown along with approximate GPS elevation. As the
earth's field is not stationary but is slowly varying, you should
enter the date of the survey.

SNSRI E S Click Process then Set

el T
Click “Next” button
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1. & A¥#E Import data
2. Ko EHE Examine data
3. PUIT AR S Perform initial modeling

4. 1T =4 we{E Perform 3D magnetic inversions
5. Fe BRI F G322 & Check model and create plots

BESEAT R N AT IR S AR R E
Click “Run Import” button to start importing the
data into the database

SAEHEE - AL TR
Averaging and sorting may be carried out later
once the data is imported

PAFRSERRSE - s e TR SRR T
After processing is done, click “finish” button
to complete the procedure

12/13/2022
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Magnetic/Gravity Import Step 3: Import d

N I~ Average duplicates
I Sort locations

Run Import

 Earth Field System
Inclination downward from horizontal {in degrees) |75—
East of North {in degrees) IZD—
Intensity (nnT) 52500
Central Meridian {in degrees) l‘o'—
Set I
Coordinate System : lHorizomaI: X horizontal along profile, Z vertical L‘
—Import to the Database
Project Name : I
Survey Name : |Lr1rrnag_head
...Store LINE...98400 Al

...Store LINE....58000
...Store LINE....38200
...Store LINE....38100
...Store LINE....58300
...Store LINE....38250
...Store LINE....58350
...Store LINE....37000
...Store LINE....36800
...Store LINE....36000

Add New Line

| Processing Completed

<Back Finsh | Cancel Help




1. & A%FE Import data
2. K& EFE Examine data

3. HUfT 9447 Perform initial modeling
4. ? H = ﬁ &A}i@é Perform 3D magnetic inversions |t 7

5. ?I‘QET;-EW;‘:F@IJ@ 2K Check model and create plots

&

T Magnetic Inverse 8
e Name |— SuwemTps JE

1 R &EEhEdEE

Check database for the survey

Database | Survey Review | Data Corection | Data Reduction |
 Projects in Database  Surveys in Project

Gravity ;’ Total Field Surface

AeroTem
Compensation
Aibome EM data
Gravity

Borehole Mag

TEM st CESSIn r Data Sets in Survey
Fﬁlﬁﬂ‘mﬁ ‘
mag_airbome = m& [
Project ID: |5

Date Created: |3/11/2004 t
Project Name:

[Case_Study_tag !

2. B HBCE  Click configuration

Data File Name:
|mining_training_66.dat

Conrfiguration |

 Dipole € Voltage Dipole:
€loog € Fde

wwwﬂ43ﬁﬁ%%%§

E =1—=—1| Check system configuration

Ao

S0 O el & v e o A Al ) Sl SRS

Receiver Input —>
= e
s [ -
A\D/HE&SyslemW\zsvd g;‘:-”— - 11
e ARY | I l l
oK = el Hep | ﬂ:’; - 11111 !
s il 11
== = i I
g H | ! I
e =1 | | I .
asured Static oo - 13 i 11
DataSet View EditTools Map Tools Hnb l I i l I I ' i i1 | I
@ 0] &) szl Bl [= Lo D=k & amelors 22~ sl 2l %] o= - | HER1
Profile # [;_ o m m m e
e [— 900 ml- o s AT S
98600 BASE 37000 - [ 1 !
il 111 i
Deleto Selected ; 1
;‘_qum i1 § ' i ‘ ]
PAE 1 i l i1 i
E‘ﬁw ] § "J__:
T : Hi i
Frofle t i1 3 2 [
f ¢ ; 2
e ER BmELE
£ ol ¥ i1 ‘ ‘
Coordnates 5 4 '
o ! i ;, i
3  § 2
E]Sw.m ' ! i il ;
H H 1
i L ]
.‘-;ﬂ- o o0 0500 o H;_
For Help, press F1 X:986224766  Y:35040.5703 [ r ]

e T I g TR B8 A DURS AR M 28 RN £ 3 T B R . A AiEE T . ATLUR. . BRI,

Check lines and stations by clicking “Survey Editor” button

12/13/2022

Boh. MEsEdEs, FRATUESMFEMERER. This tool is a data
analyzing, editing and mapping tool. Profiles may be deleted, modified,
renamed, datapoints moved, deleted, and maps may be underlain or
constructed



1. & A¥FE Import data Magnetic Inverse 9

2.t EEE ~ PR LRI A ST — DS E T FFT SR5ERe, it o am T
Examine data, gridding and mapping Y8 T FRESFAMIEITT,  MATII BB 4T S 2R | SR I A2

3. LT WI4E RS Perform initial modeling An important aspect of potential field analyses is done via FFT

4. AT =4 S8 Perform 3D magnetic inversions analyses by which you are able to begin to understand the nature of
5. Fo g R 3 Q722 & Check model and create plots the structures and thus better to control the inversion process.

1 WEUBEH THRESC AL, EHTRE T > R HEHE S R T E S ATEHR TR A M L -
Interpolate or "grid" the data. In this process, the data is interpolated onto a grid of data vertices deflned by a rectangular cell.

@] Profile Viewer

Curtent Profile: Curtent Posiion: ~ X: 101448 27, Y: 36055.77 o Showpofe E Show Labels
- Click+Drag red line to resize or use Output Grid settings . Show Locations m ?EXMT%j(/J\E/\j}%{q:
Input Bounds % 2z
yﬁ x’:: [7z871 Y Min [3i6347 0 dx,dy ﬁj\?"J¥¢

XMax [G53T3550 Y Max [36577.031 controls for defining the
proe. [T : .

Survey Bounds Tollocations: [0 grlddboth |r|] i.lze and

e : ; ; ‘ O G oo x,dy resolution

R e e e 2 96628 i) UMic  [557406 | VMin [1051.34

PofleNumber 6T Mxx  [@me . MaY  [Eesr . MeZ T U Max: [543.77 V Max [1067.63

S du: [672 & [6364 Zﬁf_ﬁ?%“ﬁﬁ q: FFT”
- nl: [128 LA E7) \

s@?DF - 35252 0 — Tlﬁﬁ%lﬁl*ﬁjﬁ 2nx 2n,
[ For FFT ¥ Estend for tapering %ﬁ*%x%\jgﬂzﬁﬂé
I~ ShowGid [ Show Propottionaly : « ”

m Selecting “For FFT

= == s leod N stie | ensuresgthe grid is 2" by
fopets r 35877 CenterX: [38312125 Set Center_| m
4 1_ - [ + o . 97 x |[|Cemery: [Ewssess ResetGrid_| 2™, cells need not be

:,s‘.lm,” ‘;"G'dsm _ 5 2 Average distance between locations: |115519 Average distance between fines: |235334 Help I OK I Square

el ) — SpatalRadus  [2038

Figt Fa Fi BT  Slow 9

B v —— -
Madel Name:

TAENG - PRSI IIEEHEE R VEES - MERRICATR © e

N BEANE A IR LS T 15(] 1 a0
After interpolating, the grid is attached to the dataset in the

database as indicated by a check mark as here grids are stored for

easy access

12/13/2022 Z.‘Z‘JZSJ " —




Magnetic Inverse 10
1. & A¥dE Import data
2. Py B EE ~ PR LRI

Examine data, gridding and mapping

3. H1F H45HE 5 Perform initial modeling QI SR LA FET JATE R, S5 R ey
4. PAT =2 BESCIE Perform 3D magnetic inversions Creating Derivatives and other FFT processing and
5. M A HII Al 22 & Check model and create plots | | their role in inversion.

FEEPEEE] 2N x 2MASTa,  Bof TR AT DAAARE S0 X S S AT A A B D A8

Having interpolated the data to a regular 2N x 2M grid, we may now process derivatives and with these derivatives and perform other

processing functions. x|
Dataset name: IMecsued Static Output grid's name: IDenv1 28x32
Attached Grid Companents — Giid informati

Deriv128x32_clean Nx:

IT X Min m}: |557ws
X Max (m): |549.?7

Ny:
b l_y Y Min (m): |-'|091.34
' : Note: Only one grid canbe  Note: Multi components can Y Max (m}): |1$7‘S3
. % selected. be selected.

—

~ Settings for cc {
Tapering Tukey [cosine Upward/Downward o Store Derivatives for -
1 N S
= v i
ax= |10 % Sontmtistion seting ' Clean Giid
z derivatives -
ay= |10 % :l
™ Reduce to Pole Cleaning grid
= Store data to database
[T Use Wave Number Filter HECUceto 612 ethod Successful completion.

fe B RO T AIRE T RFTRABERY IR » S50RY JTHE P B R T X SE AN A « X E A RE =T & PRIE Y
SARE » SXE AT R A SR S A3 SR A o XSS aI PALAZ AT 7 =0 T FOE AR © Grids
which may be utilized for FFT processing are displayed in the upper left hand and the contents of these grids in the box beside. Various
different processing may be carried out here, but here we simply show generation of the 3 derivatives of the total field. These
derivatives may later be utilized in the inversion process in a variety of ways.
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1. & A¥dE Import data Magnetic Inverse 11
2. M EHTE - P LTI
Examine data, gridding and mapping @}—QE}Q/%EPE@1§)§H 3 /I\@J%o

3. AT HIAE A5 Perform initial modeling L : )
4. 547 4 RARCIE Perform 3D magnetic inversions Use of Derivatives in Inversion — 3 examples.

5. K EFEAI -Gl 7222 1&] Check model and create plots

S 1 : 5 FH SEPRAS R = 4 BRAIE,

Case 1: Use the derivative grids to perform 3D Euler solutions.

=i
cotw  crem  w p—alale] @ BRI Fl &
i
@ 3D Euler Sobsnies A REES ’{ ‘
€ 2D Wemner i

| ==
€ Magnetization Vector Inversion H | H 8

€ CelFemoval

0K Cancel
| |

e .

WA IR > R DUAT =4 EulersRRAOE 71, SRIGTE GridPresentation 5% Visualizer PR FBLEH o UL T H /04 13H
TE =4k dEFRYZERI DL R TR AL 1+, Through this interface, you may perform various aspects of the 3D Euler solutions. Results
are then viewed in either GridPresentation or the Visualizer. These tools allow you to determine the types of the 3D structure as well as
depth estimates.
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1. & A¥dE Import data

2. 1 EEHE ~ MR ERIE

Examine data, gridding and mapping
3. AT AE A5 Perform initial modeling

A PAIT 4 WIS Perform 3D magnetic inversions Use of Derivatives in Inversion — 3 examples.
5. Fe B ERI 07322 5] Check model and create plots
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SEUERE PRI —3 TF

X2 : SHEWHET =

— 4 I8

Case 2: Export derivatives for use in 3D

. sion . . .
@é&/’%‘?ﬁenvaﬂve grid

rGnd Data Set Informati

Orthogonal local dimensions: Data Type:
[ Mn [ Ma [ N dela Data
U 1670750 1670750, 26 | 13103922 || |GPSZ
v -467.7653... 467765391 32 30.178451
Z 1100000  1.100000 1 0.000000
Statistics
Declination of the Receiver X axis IS.SR —I
~ Centioid of Grid——)  Counterclockwise  Components:
orientation of local
DotaCieated:  [12/8/2022 73714 P ¥ [§59972625 U-asis Wit toglobal [1. Tx-BEARTH
e v [s9e Rvector (degree): R -BTotal
Deriv256432_FFT_cle WloeNmI Z: [1.1000000238: | [gooz79 2 ;:ZE%ELH
ID: Delete Gid | 3 Tx-BEARTH
Relatedtor —————————— Rx-BTotaly
Project |an12nquum2: 4. Tx-BEARTH

Survey ITMLMLMM

Data Set Measured Static
Data Set IMewed
Domain Type: |5 latic.

LT
Rix-BTotalz

Remave Extrapolated Poits | EwpotGid |

Difference of grids I Export Derivatives to Origi

SHSE

Export derivatives .

12/13/2022
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Export TMI and derivatives to a set of profiles

Export grid to
@ Profie Data Set

€ Geosoft (grd) file

© xyz-fie

oo |

" qet-file

BOEHEE S SE - ME IR R I R85
SREHRE T,

or Export derivatives by interpolation to be added as
additional channels to your original data.



1. & A¥dE Import data

2. 1 EEHE ~ MR ERIE

Examine data, gridding and mapping

3. FLITHI LG 725 Perform initial modeling

4, FU T =4k B8 Perform 3D magnetic inversions
5. K EFEAI -Gl 7222 1&] Check model and create plots

Magnetic Inverse 13

ST SOEF Y E R —3 TIF

Use of Derivatives in Inversion — 3 examples.

A= 0 BSE FEPRRYREE Case 3: Examination of Derivatives and Upward Continuation

0000000

7] FIEFRTMIR S
Upward Continued
TMI grid

12/13/2022
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1. & A¥dE Import data M .
agnetic Inverse 14
2 REHAE - PRI :
Examine data, gridding and mapping
3. AT HIAE A5 Perform initial modeling
4, FU T =4k B8 Perform 3D magnetic inversions

JR Tl 3L [V

5. Fe B ERI 07322 5] Check model and create plots Click “Plotter”. ..
TR TP inEEEsE TEMN 2% 2 [B] ET] 46

Load daga set in plotter Toggle tween profiles

. EM’ GMA 8.6: Project[Case_Study_Mag] DataSet{dumontgrd_m2Meas ] - [Plotter - Case Study Mag - | -' d =10f x|
E e’ Configure Settings Defaults Draw Tools View ‘Window Help ==& x|
gmﬂ@[ﬁ B e8| o7 [55] 88| | 2| Em v |Em| e v sl s B | @[] 26D m[coi| M|m|ts]|9| @l 2|
izl 6] lalele| =] =FE Belpln Bl s «lio] sl of
Mag Response
- LINE97300 Plot#1 Tot(ll“l) Bt

58391

58291

58191
——
-‘-‘: 58091
()
'—
[
S
@ 57991
0
(=
o
[=8
& 57891
[+}]
x

57791

57691 :

N I TR NS S NN N NN S NN (NN A SN NN SO S N N
36000 36100 36200 36300 36400 36500 36600 36700 36800 36900 37000
Absolute Y (m)

For Help, press F1 [Examiner  |Database:C:\Program Files (x86)\EmigmaV8.6\Demo Datat base\mining_training.mdb
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1. & A¥FE Import data

2. ¥ EHE Examine data

3. FLITHIARZERE Perform initial modeling

4. T =4 Wef i Perform 3D magnetic inversions
5. fe B AEAI -0l 222 K] Check model and create plots

Magnetic Inverse 15

ER - T — SRR DR SRR <R
it BB YR IRE I 25

Note: Perform some initial modeling to get a “feel” of the data and

estimate parameters of initial model for inversion.

P Q?EZJ@JE sfE ] Simulated data to a forward model

60800

60300

59800

59300

nTesla

58800

L Mé%% ''''''''''''''''''''''''''''''''''''''''''''''''''' -
measured data .........

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

- LINE97800, Plot# 1, Tot(l M) Bt
- LINE97800 Plot#3 Tot(l $ - Model target) Bt

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

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

BB300 [—-------mmremrmdemnemen b
57800
35900 36100 36300 36500 36700 36900 37100
Absolute Y (m)
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1. & A¥dE Import data
2. Ko B EHE Examine data

3. FLITH4a R Perform initial modeling
4. FfT =4 a8 Perform 3D magnetic inversions
5. Fe BRI i# 22 & Check model and create plots

—Data Sets in Survey
dumontgrd m2Meas [
[
[

e EN L

Select survey data

12/13/2022
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{7} Magnetic 3D Inversion

Magnetic Inverse 16

3D Magnetic Inversion x|

' 3D Susceptibility Inversion

¢ 3D Euler
" 2D Weiner

" Magnetization Vector Inversion

oK | Cancel

~ Selected dataset(s] to do inversion

# I Dataset I Survey ] Project
1 dumontgrd_m2Meas Total Field Surface Case_Study_Mag

Weights

| Add
2
Remove

Inclination Component List Survey area information
|82 # [ Receiver | Item | Valug |
o 1 Bt Center X (m) 98300.0000
Declination Center Y (m) 36512.5000
l‘32— Size X m] 1075.000
Size Y [m] 2000.000
Intensity Haorizontal Angle [Degree) 90.000
Average Distance Between Lines (m) 100.000
l581 57 Average Distance Between Locations m) 12599
Set Intensity I Coefficient settings I Select Survey Area |

~ Inversion Method

Linear Fast C
Lingar Slow CG
Non-Linear CG

Inversion Parameters |

i~ Search Yolume

Center X (m) 198300.000001 633 Center Y (m)
Size X (m) |1 200 Size Y (m)

36512,493397814 TopZ [m) o
2400 Thickness (m) 500

Haorizontal &ngle [dearee] =
Anti-clockwise from East ISU Select Search Area I Cell Sampling |
Grid Settings
Cells inX 1 Cellsin'Y |1 4 CellsinZ |3 Total |4582
Spacing Z direction & A » o0 e Define I Top cell thickness [m] 200

Set Output Log File Name

Get Settings From a Log File I

I~ Use Initial Model

Set Initial Model I
™ Use known geological structure

Set Structure |

™| Use topoaraphy information

V' Remave Grid Cells
Distance [m) 87.5

Inversion Message

Initial model misfit I

Progress |

Close application when inversion

14 completes

Bun LCancel |

Help |




1. & A¥dE Import data

2. ¥ EHE Examine data

3. FLITH4a R Perform initial modeling
4. P47 =

=4 M&I{E Perform 3D magnetic inversions
5. fo B ARG E] Check model and create plotS/
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HIERVEGER
B ERIT DOR RS LU T F08 - BUAER T - 8
PR A AH RIRYANEE « AT DU s AV EE SR B

Selected Data Sets

A dataset may be added for use in the inversion by clicking Add. Each dataset
is given equal weight by default. This can be changed by clicking Weights.

U KPR OB T A A (1 oA

€7} Magnetic 3D Inversion  Database: EMIGMA _demo2.mdb Dataset: dumont;
[~ Selected dataset(s] to do inversion

# | Residual Data | Dataset | Survey | Project | Add I
1 No dumontard_m2Meas Total Field Surface Case_Study_Mag M
el
_Bemore |
Inclination Component List Survey area infor
[e2 [ iver | [ vaue |
: 1 ® [m) 58300.0000
Declination Center ¥ [m] 36512 5000
'_32— Size X [m) 1075.000
Size Y [m) 2000.000
" Horizortal Angle (Degree) 50.000
L Average Distance Between Locations [m) 12593
ISNW Gefficie a5 Average Distance Between Lines [m) 100.000
Average Instrument Height (m) 1.000
Set Intensit
L No. of Locations Selected [1665
[~ Search Volume
Center X (m) |99300 Center (m) Iﬁl?ﬁ Vetical Shift of Grid (m) |U
Size X [m) |1 870 Size Y (m) |2sn Thickness (m) 900

oo s Coee] E Dipangle (degree) [T Select Search Area
Girid Cell Settings (along grid axis)

Celsinx  [187  celsiny  [2  ceknz [P

CelszeX [0 celSieY [0 Topcelthickness(m)

Spacing Z direction * A Coag Cn Define |

Inversion Parameters |

¥ Use Initial Model

sa |

Obtsin Settings From a Log llé | Iniial model misit [
Progress [ °
[ Clase appication when inversion Aun I Cancel I /\i‘

Components. Components that will be used in the inversion
are displayed here.

H &S
EEAT I A QI — G - il R i B H
IR RARTE HIS S A FRFALE, s M HESCASREGE R

LME I S rii S ) 2
Log File
A log file is created each time an inversion is run. The name and location
of the log file can be specified by clicking Set Output Log File Name.
Click Get Settings From a Log File to use the settings from a previous
inversion.
ST ahs 7 1836 A7 OB < R
gl 1H Z A prive ] |anp 7
A TR %’aﬂ;ﬂzﬁﬁ %ps 2l I RS Visualizer £ -
5 HH B — N fRiEz s 32 gps 2 JLTE)M}”J HeFE gpsz &

% miﬁﬂ/ﬁ’] N7 //\/IZI °
Use topography information

This option will be enabled if you imported your data with a gps z channel.
Select this option and the gps z values will be used when performing the
| inversion. When loading inversion results to the Visualizer, a window will
appear asking to display the survey according to z or gps z. Select gps z to see
the inversion results with topography.

B FE 7 PR B AT B TR M R T 25 R P S B o
Remove Grid Cells

Any cells that are beyond the specified Distance from the closest data point
will be removed from the inversion result.

Jey Ry
PN PN
mx %%n dﬁfi ﬁ%m” 'Fffaﬁfé'ﬂ’]w G - [HBEET 0, PIGHF

Initial mo

Defines how close the initial model fits the data. The closer the value is to 0

the better the fit.

T i
£Gﬂe[o[loqmal Structure

ELRIt o7 S5 R RPN SO TE R

Click Use known geological structure to define a structure that will apply
' constraints to the inversion result.



1. & A¥FE Import data
2. ¥ EHE Examine data

3. FLITH4aEfE Perform initial modeling

4. FfT =4 a8 Perform 3D magnetic inversions
5. BRI -0l 2E 22 %] Check model and create plots

Magnetic Inverse 18

Set Earth Fie

— Intensity

&+ |ntensity in the dataset
" Awerage of data

" Awerage of data within 150 [about 632 around mean]

" Average of data within 250 [about 953 around mean)

" User defines

E arth field intenzity [nT] |581 57

(] | Cancel |

CoeffICIGr'lt Setti nqs ;—?\: i&i&% Coefficient Settings for Derivatives |
— Relative contribution between the derivatives

2B EHCHE W] AR T 25 QRO CRPI ) BT e —

FH. ERIMTEL » aIRUEEF AN HRCTA f o BU A E oot

This button will be enabled when gradient data is available and more than one derivative dBt/dy contribution [

has been selected (not in this example). It launches the following window where a -

weight can be assigned to each available derivative. dfit/dz canirbufion [

12/13/2022 __Coneel|

Earth’s Background Field HhER T 5t

\ ]
St e Bt

BB OOBIE - (R
ﬁ%1 uﬁwM%%%ﬁiﬁﬁ i

/ \
PIEX /\ﬁ%
You can choose between various methods to obtaln a value for the
background field by clicking Set Intensity.

N T 1R (R 3 TR

H

Intensity in the dataset - uses the value defined in the selected survey.
Average of data - the value will be calculated from the data. The amount of
data values used for the calculation depends on the option chosen.

User define - simply enter a new value in the field intensity box.
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ea o Select Search Area 5% Select Survey Area 24515 2 ZiH [EHY

7,

(B 5% XSl 5 TR SR VA T A BB DA, - T b X

B S ABHRATERR,
Clicking either the Select Search Area or Select Survey Area buttons launches
the same window. But search area means the area of data which the inversion

algorithm works on, while survey area is the whole part of the imported data.

=loix]
Component———— IE!:- 2I ﬁlﬂ&lﬂ:ﬂ v |97024.32430 v= |36792.50002 Distance li .
| EhX Survey Area
Component Details %%ﬁ#&im”%giﬁiﬁ%ﬂ}é ij] ﬂ:zi‘/g\‘ ’ f%:{ﬂ—iﬁgng
Response 37000 E% § § = § ?EE:{%E&]&.\L ;E? EP{;E)EH E/\jiﬁi?}%,ﬁ ° CI ICk the
[rrm— e i e Select survey area button to launch the graphical tool
ﬁ = ESEiEEE which enables you to specify the data points that will
36800 + =SSR be used in the inversion calculations.
¥ | Use alllsurvep area E g ?}‘EEE ?}‘EEIE
o JL : ﬁ : %ﬂ %ﬁ 2%5?!?\%&;%%?@5?? for magnetic sources)
—Search area 36600 ai i EE %EEE %EE - - b >
o E : SE=S===t=c SR B PRIBOA S B GIlE — ) e 2 N Y
mo AL ' = = PR, AT Ll ity A ¥ (B S5 A P DBk &S
=== === ==ii RIS
2(* o ,ee]m 5 : 4 The default parameters in the Search VVolume section will create a
e 3““ ﬁ ﬁ : grid that covers the entire survey. You can modify the search area
prapane o > 5 3 $ parameters by entering new values or by using the graphical tool
Grid points of v’ 36200 g g ﬁ
Girid Size ¥ 1n.e108
Grid Size Y a0 \ % % E
Reset | Apply \‘ 24 g g X %ﬁ@$¥ Ce” SamD|Inq
| g | [0 R - TEH BRI  FTLUB A 2 Cell
_ e | = = = N Sampling ¥ 48 5% XIsk 1 E W ATRIFE BT R4
7500 98000 98500 99( ) 1 EE/J\E/U%?E o E x\ Y *D 7 *E@%E/K@EI’\J
l EUFEE X, Y 1 Z FFIpIREA%]L -
R SN - “ z | Grid cells defined in Search VVolume can be divided
&%@’E (J) "HE = SCIEIRE DI &, “Set angle to into smaller units when calculating the simulated data
(degree)” box: the horizontal angle of the inversion grid. by clicking Cell Sampling. Type your values in the
x| Ered | | %Y and Z boxes to specify the number of samples

12/13/2022
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I-=< l|l|!|.—-, L'-L!' ‘ll. F.

Note: Depth displayed here is relative to the ground level.

Total thickness 900

Grid Cell Settings (along arid axis)

Cells in % 187

CellsinY |29 CelsinZ |25 Total |1 35575

Cell Size ¥ |1 0 Cell Size ¥ 100 Top cell thickness [m) |35

Spacing Z direction

v A Coazt O DEefine | Cell Sampling |

x|

Top Depth

Total thickness after modification | 858

Search gnd cell thickness

Madify the selected I

Index | Thickness I Bottom Depth I -
1 10.0000 -10.0000

2 10.0000 -20.0000

3 10.0000 -30.0000

4 36.0000 -66.0000

5 36.0000 -102.0000 e
B 36.0000 -138.0000

7 36.0000 -174.0000

8 36.0000 -210.0000

9 36.0000 -246.0000

10 36.0000 -282.0000

11 36.0000 -318.0000 Ll
19 20 NNnn QR4 NNNN

Thickness [m) I1 0 Insert Index | 1

Insert a thickness |

Delete the selected

Note:  Multiple thickness items can be selected.

oK | LCancel I

Help |

Grid Settings  [WA%1% &

A IR BB T 0 o i L\ A U v (5 FR Y A s BRI & - 5T
FRHTE x Fny J71m) 34214547, Confirm the number and layout of grid
points to be used in the inversion in the Grid Settings area. The cells will be
evenly spaced in the x and y directions.

Vertical Grid Spacings: & &L [ k& [a]FE

H z 7 B AR A, BONFRE ORISR A2M AT
LIGERT#ERE A SRFEE H € S [BIEE o SR w] LS Bp 578 SO RAE LR
1 H E W& E - Choose A for evenly spaced points in the z direction or
A-21 for exponentially spaced points. You may specify a custom spacing by
selecting A;. Your custom settings can be later modified by clicking Define.

e AR TJEE  Editing the Grid Cell Thickness

S R gm R RS SRS DU FIAIHY 2 (B - BRIk K/ NI E R
1 2R RS BT RS JERE 43 HE © The interface displays the total thicknesses
before and after editing as well as the topmost z value. The cell sizes are

listed in the Edit the Search grid cell thickness section.

12/13/2022
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S 7

s Inversion Methods

Inversion Parameters | AP ITE TR o Bl M SR B RO AL (R
HIEEBESE

There are two inversion methods to choose from. Set parameters for
your chosen technigue by clicking the Inversion Parameters button.

(BRI LIFLE M SEAURERE AT - 3 LT DL AP BRI o BRSO MR AL T T A A B A
B SRS E M AS BT o Faster than Non-Linear CG and has better handling of model constraints. It is a constrained minimization
technique and can efficiently process large number of data points and inversion grid cells.

FELRMEILHOBREA- MIAAIE AR 46, SRTe B a0 AU I V46 & AR TR I G BEL - R M ARI S ML
ik, WSHEAYZ R SR E TGN - The general concept is to start with an initial guess and then search for the best fitting model
by minimizing a given function using an iteration process. It is a unconstrained minimization technique with the constraints on the

interface applied as a post-process.

12/13/2022



1. & A¥FE Import data Magnetic Inverse 22
2. e EEYE Examine data
3. FLiTHI4a R Perform initial modeling

4. BT =4 B E Perform 3D magnetic inversions E )ﬁ; [\_T;VF
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The objective function

Mon-Linear CG
| {18 B PR T DA A Lo

| Assumes that the forward function can be linearized.

Inversion Parameters

d=Fm d=Fm
d: N[ B d: vecto_r of N dimension _
F: NxM 448 F: matrix of NxM dimension
m: M4 & m: vector of M-dimen§ion _
N N: number of observation points
M : |2 IS RS 28 ST M: number of inversion grid cells

He (N=[G(rrM(r)dr’
M(r)=(m(r')-mg)H, (F)=2(r")H;s (1)
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2. ¥ EHE Examine data

3. TR EASE Perform initial modeling = =+ ~
4. AT =4 BE I Perform 3D magnetic inversions /f':' %ﬁiji%’ij(

5. fa s BRI Gl 248 Check model and create plots || 1 FUSt Region Technique

® PodlcsiE BT RAHE
Non-Linear CG o A DA UK 2R SRR T
* fast convergence rate and constrained

« can efficiently process large number of data points and cells

Inversion Parameters |

T A SRS R T A Constrained Trust Region Technique
FEIEAR,  SEE SN G A i DR N 1 IO R S RAT 2o EAREREL o A0SR wT IE I S BE B AR ek 1 B TR K
TN B R AT T T I BRI S AR « ARG AR - MR R R 22 L TR N T 2 B sl
JUPESEANE: {irg: i

Atan it/e<rate, when a region is defined, a quadratic model within this region is checked for an adequate representation of the objective function. If a notable decrease of the

objective function can be achieved within the region, then the model is believed to be a good representation of the original objective function and the region is expanded.
If the improvement is too subtle, then the model is not to be believed as a good representation of the original objective function within that region and the region is

contracted.
TR R ek
o(m) = & da(M) + dr(M) Smooth model misfit function
d(M) - B R ME functional to be minimized 6. (m) = 0 [ Wi(2) [m(r)- () v+
id((r:]n)) - %Tjﬁﬁdma misfit Y s O [W(2) V, (m(r)-m’(r))]* dv
m - fA R 7= model misfit

- o, - F{EE A weighting factors
A - Rk B B SRER - EN AL W(Zz) - REENNAY depth weighting

Lagrangian multiplier - regularization weight

12/13/2022
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L Search Parameters

x

Linear CG Fast Inversion

— Suzceptibility constraint —Search parameters

ID.DDD‘I

Cells with sugceptibility between s and =z will not be
output ko susceptibilite distribution [.mag) file.

Output sengitivity #s: I axirum iterations

|25
Scattered field misfit (7] In_g

i RAEARIRE Maximum lterations

H P8 ERR I IE T DU B AR R, @, DIBGAME 40RERHT
f@liﬁ{j‘}ib\o

User defines the number of iterations the program will run to generate the final
solution. In general the default 40 is sufficient for the inversion.

B 171% 7 Scattered field misfit

W BT 2 SRS 2 [ 2= S EN = N — E EH LA, ik
fRAg“{Z (LF7 4, Defines the “stop” criteria for an iteration when the difference

between the measured and simulated scattered field falls within a certain

rmin [o2 ~Smooth parameters percentage of the measured value.
Suzceptibility smaller than Hmin will be set to Xmin. Alpha s ID
Alpha = ID
Hmax lgzi
Alpha |D NS N
Suzceptibility greater than =max will be set bo #max . Alph ’ ID— ﬁ{‘%%é& SmOOth paramEterS
pha z
i;xjiﬁfjﬁAi‘DD}i L RAEIETE o Alpha s HRIBUNMEAL =R EATSER » Alpha x.
o Cocel_| b | y i z 23 BUFSB N T AR TTAE X Y A1z 71 BB LR 5
Larger values will increase the smoothness of the inversion result. Alpha s decreases the
range of all the susceptibility values. Alpha x, y and z decreases the difference between
the susceptibility of two neighboring cells in the x, y and z directions respectively.

R ISES Constraint of Susceptibility
@44 CERBURE - M AT bR 0
i (.mag) )Utl%

Output Sensitivity : Cells with susceptibility |D| (close to 0 - where the user defines how close) are thrown out
after inversion and will not be output to the susceptibility distribution (.gmag) files.

Xmin: g b= T 5%
Xmin : lower bound of susceptibility
Xmax: g b3 R
Xmax: upper bound of susceptibility

- (R BERRRE ) TEROESRGHIRE - At BRI bR
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PT =4 B E Perform 3D magnetic inversions
BRI 622 & Check model and create plots

1
2.
3. FLiTH4aEfE Perform initial modeling
4.
5.

AEEAER]  (Starting Model)
Initial Model (Starting Model)

BRI B A E IRy 52 PRE DU S e A
ig%%on B R BYAIEA R R EA

Click the checkbox labeled Use Initial Model to
specify an initial model. Return to the initial
model window by clicking the Set Initial Model
button.

FLAABRL AR “ IR E P B A &
MRS IRER .
The starting model is described by a list of

prisms with various properties in the box labeled
Initial Model.

T |
Project Survey Dataset Note: Only the datasets that have model are listed.
Name [1o 2] [Name [ o T Name [ ] Model Name [
Ground Mag 32 Total Field Surface 14 perm_fix 528
Air Mag 29 Inwersion and Filtering 142 3DInv_TustRegion 1606 Trust_3779
Near Surface - Mag 15 Exported Grid 143 3DInv_TustRegion 1607 Trust_10102
Near Surface - Shell BE 14 3DInv_TustRegion 1609 Trust_38502
Near Surface - Concrete 13 Model target Model target
Case_Study_Mag -
< | »
i |1
frr Total Number of Anomalies
MName ‘ Type ‘ k [S) TopX Top¥ TopZ Strike Length Dip Extent ‘ Thickness

(m) [m) (m) (m) (m) (m)
target Prism 01 98100.0000 36312.0000 -0.5000 800.000 400.000 40.000
< | I |
Note: Select the anomalies in the list to import.

e |

ME RIS E P S — N RS & AREY

import a model from another data set in the current database

BATHE ARERI  Click Import a model.
RFEEARFREMNTIE ~ ERAEHESE o paiE o BA I EVAE A T .

Select the project, survey, and data set with the desired model. Click OK and the model will appear in the Initial Model.
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WESEHIGE, BT ERH
ot

After settings are complete, press the
Run button to start the inversion
process

12/13/2022

¢71 Magnetic 3D Inversion

— Selected dataset(s] to do inversion

Magnetic Inverse 26

=10l

# Dataset

Froject Aidd

Shudy

Wweights |

Bemaye

[

Irwversion Method—————

Linear Slow CG
Maon-Linear CG

|rversion Parameters |

¥ Use nitial Mode]

Inclination Cormponent List Survey area information
|82 # | Receiver | Itern | Yalue |
. 1 Et Center ¥ m) 98300.0000
Declination Center Y [m) 36512.5000
|_32— Size ¥ [m] 1075.000
Size Y [m] 2000.000
Intensity Horizantal Angle [Degree] 90,000
Average Distance Between Lines [m] 100.000
|581 a7 Average Distance Between Locations [m] 125599
Set [ntensity | Coeffizient settings | Select Suvey Srea |

St [nitial Mode!

I~ Use knowrn geclogical stucture

Set Stucture

r— Search Volume

| Wse topography infarmation

Center . m) ISBBDD.DDDDW £33
|1 200

HuorizontaNengle [degree]
Anti-clockw

ize % [m]

Girid Setting:

¥ Remoye Grid Cells

Center Y [m) Im TopZ (m) lg— S —
Seevfm |00 Thiskness () [eizs
Inversion Meszage
ISD— Select Search brea | LCell S ampling | Prepare data ...

Start irversion.

Cells in

Cells in v

I30 Cells inZ

|5 |1 EERO
Wefine | Top cell thickness [m) |1 875

Tatal

# Data utilized in inversion iz 1665
# Giid Cell: 16650

Getting Initial Maodsl.....

St Dutput Log File Hame

(et Settings Fram a Log File |

Initial model risfit

—

Progress

[ ]
r

completes

AN
=

Cloze application when inversion

LCancel |

Help |
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AT IR

{71 Magnetic 3D Inversion

—Selected datazet(z] to do inversion

# |

[ ataset

| Survey

| Froject

durnontgrd m2keasz

T ctal Field Surface Caze Study

wieights

Eemowe |

[ e |
R

Inclination Companent Lizt Survey area informatian
|82 # | Receiver | Item | Walue
o 1 Bt Center & (m) S8300.0000
Declination Center ' m] 36512.5000
|_32— Size ¥ [m) 1075.000
Size ™ [m) 2000.000
(ilarnsdl Horizontal Angle [Degres] 90.000
A i .
Average Distance Between Lines [m] 100.000
|581 E7 Average Distance Between Locations [m) 12599
St Intemsity | LCoeffizient sethings I Select Survenfrea I

— Search Yaolums

Harizartal Angle [degree)

Center & [m] ISSBDD.DDDDMBSS Center Y (m] |38512.49999?814 Top 2 (m] ID
Size ¥, [m] |120El Size "t [m) |24DD Thickness (m] |581-25

=1o] =

Irwersion Method—————————

Linear Slow CG
MHon-Linear CG

|wersion Parameters I

¥ | Use I nitial Made!

Set [ ritial kMode]

I™ | Use krown geological structure

Set Structure

™| Wse topography information

¥ Eemove Grid Cells
Distance [m) g7.5

Inversion Meszage

Al Tt Sad ISU Select Search Srea | Cell Sampling | h:;ﬁ;sttioangares Misfit 48.3?0%
. . Data Misfit a4.12%
Grid Setting Least Squares Misfit  39.7569
Iteration 7
Cells in 1 Cellz in'y' |3U Cellz inZ |5 Tatal |1 BRSO Diata Misfit 20.75%
Least Squares Misfit  38.1925
. _ X |keration 8
Spacing Z direction i [ I Define | Top cell thickneszs (m) 18,75 Diata Mishit a1 B5%
Initial model risfit I‘I 91.89%
Set Mutput Log File Hanme | [Get Settings From a Log File I
Frogress é/

r Cloze application when inversion
campletes

Eun LCancel |

Help |

Magnetic Inverse 27

Executing the Inversion

HMED (HE) &
AEAEIRZE - The right
window (in white)
shows data misfit.

“HEERE R T IO
1) 3EE - The
“Progress” bar shows
the total progress of this
inversion.

12/13/2022




1. & A¥dE Import data Magnetic Inverse 28
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Inversion Evaluation
— Projects in Database — Surveys in Project
Gravity - Survey
GeonicsFoved Loop . N . . " . e
MegaTEM Az Suvey | {ERRUENNIN - S TR - ROBEFIAESS - B A TR
T o | R TEXEESUT  RITEP MERERA MRS - f5E
Compensation B | AR — SR EESE, b el SR BORLIEE o RO
gigme EM data Pastt | BEDEOE —/NHTRORIERE, P e & R T OB RS
Borehole Mag O TN - H B REBE R InEhz R -
TEM stEEmcessini —Data Sets in Survey
Sl dumentgrd_m2Meas Data Set In each survey, there will be several data sets after modeling, inversion
mag_aibome E F,’,‘E;L"E,-F“ Bomzin | and processing. In this case, we have two forward models and one
Project D: |5 Mag3Dinv_FastCG ir_1ver|5iorg}I rgodel. I(—I}Iachhforwa(;dI msqde_lI h?s a nehw_data set contair_1ing the
——— simulated data under the model. Similarly, each inversion contains a new

E;Zjij:_ s Jee s dataset containing the simulated data set under the inversion model (for
[Case Sy I;ﬂag Model Nz each point) and attached to that data set is the inversion model.

— R SOEIE R SR
3D magnetic inversion model dataset
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2. Ko EHE Examine data v S

3. FLiTHI4a R Perform initial modeling :i{ﬁﬂ:{éE | )

4. 1T =4 we{E Perform 3D magnetic inversions nversion Evaluation
5. mﬁﬁi&#ﬁﬂ@éﬁ@ Check model and create plots ,n

[%. Data Processing x|
Select a processing tool from a lizt

I 3D Inversion Model Processing HEJ}:ITLJ\@E)EH“ ﬁ}i Efg%ukiﬁni ff&%}i{ﬁiﬁﬁ@ EFI E”‘j%ﬁ*% ° Tﬁﬁgz’gﬁﬁﬁﬁ—\‘
e » s — HEEE - o« e » (3
Average Duplicates | - WIREFF, BI“Cell Removal™YfifHE « Zeif s TS AIHBRSEE © < FER"F1< LFR” (%
Convert Units e Sk T
ng‘rfn‘ieinﬁ:ls‘fstem Translate and Rotate fEr W Eqﬁﬂ:*% [ %EZHHJ B{F )
g:{: ?netgﬁ.g}::i"on Users can use “3D Inversion Model Processing” tool to remove cells in inverted model. Follow the routine
Data Outlier Removal shown in this page and arrive “Cell Removal” dialog. Choose the removal range of cells: “Low Limit” and
D e Sl from Tavarcion Madsl “High Limit” (any cell within this range will be removed) /
Extract Surve) ELRia e o |
Filters
&
Line Length Ci / x|
gn:fliqle F[‘:E;gi: ¢ Cell Remaval
1= o-Lata
¢ el sedustment Caze Study Mag - Total Field Swiface - Mag3Diny_FastCh
rImpedance Data 5 |tiwersian File: rining_training_859.mag
£ iy tor sl ¢ Concel | Moadel, FastCG_12471 Datd5etD: 859
£ Apply for g \
© r Digtribution of ¥alues ————
Select E =it Help | IS: e Il:|-n le ulE$ 0.0400%
#ofCels  [12471 ' ' o
0.5292%
= 2 .. =
SERE. n\[:_E‘“r_A}EH Tﬁ%ﬂ Minimun  [0.2 K] 97.9552%
Click “Apply” button when it is done e 12348
S I ' KD . 0.2405%
Nst, el DHERCE Z A (G 2_1_ PRI BSOE Y 5 ) . Vé
(@B TTAE R ER ) 4a/MEEE emave cele nthiagnas
Therefore, users can reduce the range of model either before inversion wLimt [0.2 High Linit [0.2
(by Select Search Area) or after inversion (by Cell Removal)
Fezet | Apply | Save | Cancel |
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3. FLiTH)4a R Perform initial modeling
4. 1T =4 w8 Perform 3D magnetic inversions
5. K EERI G222 K] Check model and create plots

— Data Sets in Survey

MagiDinv_FastC

Data File Mame:
Imining_tmining_&&ﬂ.dat

dumaortard_m2Meas Data Set
perm_fix
Model Domai

Data Set

Model Mame:

v Model

ISimuIated

—

tatic

IMagSDIn".r_
IFastCG_‘I 24

R

Inversion Evaluation

Magnetic Inverse 30

PRRLOEEHRS: o BREEEEA R T o RpE

| CBURSHEE

An inversion is selected. You will note the “Model” button is
checked. If the “Model” button is clicked...

PRARLREOR ATy “Mag S, Hoq BRSO - R AE

FeH& 1 “PolyFile Name”%!|*, The model will be

saved as a “Mag File” with its name and folder shown

<frie/ Plates/Polyhedra | Layers |

r Edit Mode

in the “PolyFile Name” column of the table.

sert Target
L1

Feplace Target

A B TR TS

Click “View” button to open this file...

Impo -

Shitt Trarget

File Name:

X

[ \Program Files [+8E\Emigma/e. 5\Demo Databases\MiningD stabase Modeks\rining_tiaining_8

12471
38300.0000
38520.0000
38820.0000
38820.0000
38820.0000
98740.0000
98740.0000
98740.0000
985740.0000
98660.0000
98660.0000
98660.0000
98660.0000
95580.0000
98580.0000
98580.0000
48500.0000
48500.0000
48420.0000
48420.0000
38340.0000
38340.0000

35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917.9054
35917 8054
35917 8054
36517 8064
36517 8064
35917.9054
35917.9054

-206. 2500 108108
-431.2500 108108
-206 2500 108108
37.5000 108108
3.3750 108108
-431 2500 108108
205, 2500 1081028
37.5000 10.8108
93750 108108
-431.2500 10.8108
-208.2500 1081028
37.5000 10.8108
9.3750 108108
-431.2500 10.8108
208.2500 10.8108
37.5000 10,8108
-431 2500 108108
206 2500 108108
-431 2500 108108
208 2500 108108
-431.2500 108108
-206.2500 108108

80.0000

1500000
300.0000
150.0000
37.5000
187500
300.0000
150.0000
37.5000
18,7500
00,0000
150.0000
37.5000
187500
300.0000
150.0000
37.5000
3000000
150.0000
3000000
1500000
3000000
150.0000

a0 DDEH

90.00C
90.00C
a0.000C
500000
90.00C
90.00C
90.000C
90.0000
90000
90.00C
90.000C
50.0000
90000
90.00C
90.000C
40.000
40.000
40.000
40.000
90.000

90.00C ~
3

Delete

TR

| Anomaly N... | ~y PolyFile Name |

N...| Conductivity | Susceptibility | Permittivity |Ngorithm
1

arget Properties
Target #:

|1—
IMag File

—Model Properties
Conguatt I

[ Resistvy Ohmm) [0

Pemeability I‘—
Pemittivity [
Susceptibilty |1—
Dlersity [adem™3] IC—

Target Name

Mag Ei

Mo{:lels\mining_tmining_ﬁfr...

General Info
ﬁ“f"e?’ [Mag3Din_FastCG
ame:

Expart | / View

Model Name |FastCG_1 247

Number of Models |1

‘M Secat. Algor.
& Frism Lo
£ EilPlate Ll
£ Faly Wl
! Sphere O Fg

r Intemal Cumrent Sampling—

I 100
Advarced |
Interactions |

Number

— Rotation (degree) ———
— Euler Angles

w0
m 0
—

3rd

—Center/Top Location

 Scale Factor {m)

rGeological Angles —
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X |i Strike |1::: Strike |:
Femaremt |
i Delete - Y I: Dip Exent IEZC Dip Ig:
Cole - Cole —
C {exponent) I— z I-E Thickness II: Plunge I:
. II'“IJUTth dimensicnless - ¢ Cont &1
opagrapny M (chargeability) I— AT * o
dimensionless =
T ftime constant) I—
Restore seconds - Poly Flename I Import Polphedra |
oK Cancel | Apply | Hep |
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Magnetic Inverse 31

R

Inversion Evaluation
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s Click [l
FITT Visualizer T H&EE =4[
{r AR

to open Visualizer tool to view the
inverted 3D model...




1. & A¥FE Import data

2. ¥ EHE Examine data }i{ﬁ ‘\LSF‘{E Magnetic Inverse 32
3. FLiTH)4a R Perform initial modeling Inversion Evaluation

4. 1T =4 we{E Perform 3D magnetic inversions
5. K EERI G222 K] Check model and create plots

M “Model -> Mag/Grv/Res File -> mag/grv/res Cutting” i3 T A L) Z] T E. -
Select from menu “Model -> Mag/Grv/Res File -> mag/grv/res Cutting” to open the Section Cutting tool.

SGIRORIEEEY =R T
By adjusting the bar... T s

A DIMXY, XZFZY s S
BB IRE N = 4R

User can view sections of the 3D
model from XY, XZ and ZY planes
with any penetration depth
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1. 5 A& #E Import data St N

2. Ko B E Exgmine data }i{ﬁﬁlz{é Magnetic Inverse 33
3. T #IAEEERE Perform initial modeling Inversion Evaluation
4. 1T =4 we{E Perform 3D magnetic inversions

5. K EERI G222 K] Check model and create plots

MIZEa“Model -> Mag/Grv/Res File -> Sensitivity” /e T E D) E T H. -
Select from menu “Model -> Mag/Grv/Res File -> Sensitivity” to open the Section Cutting tool.

S A P R ME R A = =
{E Susceptibility Unit: k(SI)

By adjusting minimum value and \ Min value |43.1323 Max value |o.1437
C...

maximum value shown in the figur
Note:  Sensitivity is absolute value.

The cells with the value < -(max sensitivity) or > +{max

e RO B BV FEESE sensitivity) wil not be displayed.

W :J:EI: ﬁiﬁ B@% ﬁT% The cells with the value > -(min sensitivity) and < +{min
The model in this figure will only RSO MR e v

exhibit cells with values specified in Max Sensitivty [o.1e7

this range e o

™ Update Color Range

Close |
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1. S A%FE Import data }i{ﬁﬂ“ﬁ
2. Ko EHE Examine data Inversion Evaluation Magnetic Inverse 34
3. FATHItAEAE Perform initial modeling

A 4T =4k Wi Perform 3D magnetic inversions
5.} AR AIZE2 K Check model and create plots | ZAFEECEBANSEF MG EHEITIIATEE - PR FORE

eyt e
To asgess how well the inversion model fits the data at each
stapron, select the inversion data set and then select the plotter.

Database | Survey Review I Data Comection | Data Reduction

— Projects in Database — Surveys in Project
Gravity - Total Field Suface Survey Name:
GeonicsFcedLoop
MegaTEM Az Survey 1D:
VTEM
AeraTem
Compensation
Airbome EM data
Gravity
Borehole Mag 7
TEM stﬁgmcessini — Data Sets in Survey
mg— | s:;nﬂnrgngm_mEMeas /]Elta Set
meg_aitome =] || |iode Domain Type: x
; G MagiDlnv
Project 10: b Do you want bo compare with other Data Sets?
Date Created: [3/11/2004
Project Name: YVes | Mo | Load Setting$| Cahcel | Help |
ICase_Stud}r_Mag Maodel Name:
Data File Name: ) > 5 =]
Corgetims_ ||| PPt IS N B HER R 2
mining_training_859. v Mo . .
Delete Project | ] Select “Yes”, when this dialog appears
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3. FATHItAEAE Perform initial modeling

A 4T =4k BeS I Perform 3D magnetic inversions

5. K EERI G222 K] Check model and create plots

R

) . Magnetic Inverse 35
Inversion Evaluation )

K
PLOTTING

NIRRT e B BRIk Plotter R FHFRFY - HIIAY
ESE kTN S SUES AN PE e/

All selected data sets are then loaded to the Plotter application
and the plot appears showing tha simulated data of the first
profile. \

Mag Response

58386

PR TR LR - ANE A NE
Select the data sets required for comparison and then click “Load”

Project: Caze_Study_bag

Survey Selection

Survey: Total Field Surface

r Loading

Data Sets in Survey: |2 Selected Data Sets to plat: |2
| I odel Mame | Tupe | Data Units: Mame | I odel Mame | Type |
perm_fix 5 Tes Mag3Dlnv_FastCh FastCG_12471 S
S niesa dumontgrd_m2hke... ]
Add to > |
Add All to > |
<~ Remaove from |

I | Shaw IMPEDAKCE Diata Sets it Survey

Loaded ID of |2

Load |
Cancel |

—+- LINE97300, Plot # 1, Tot(l S - FastCG_12471)Bt

58286

L A
at
58186 N e
8086

55555

Response (nTesla)

55555

55555
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3. PUIT AR S Perform initial modeling

4, AT =4 Wi Perform 3D magnetic inversions
5. #E@&#ﬁﬂ@éﬁl@ Check model and create plots

RS

Inversion Evaluation

Magnetic Inverse 36

Response (nTesla)

58391

58291

581931

58091

57991

57891

57791

57691

7215
PLOTTING

Mag Response

PERATRE

clicking on the plot

P ey DL ey SR R e R

The user may select other data sets to plot by simply double

P HEAAY

- [INES7300, Plot #1, Tot(IS FastCG_12471)Bt

— Indicate Channel
—Flat §——

v 1
v 2
3
[ 4
5
(]
7
(]
3
[~ 10
11
12
1
1
[ f5

Static [DC]

EEEEEEEEEEEEEMsNE

1Ol x|
— Selections For Plat 1
Abscissa
 Savis O Yeawiz O Zoawis

¢ Depthy € Fos # € Distance
€ Fiducizl [ Feep Settings

Data Kind: IData vl

™| &pp Resistivity
— FER | Resistivity

) Real ) Imaginary
I | Ehargeatiity [T Derivative
Clear All Selections |

General Infarmation |

ak. Cancel Help

36000 36100 36200
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36400

36500

Absolute Y (m)

36600 36700 36800 36300 //J oo
N :;l'\

BEHEAE K

Select for the 2 plot on measured data
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2. K& EHE Examine data }i(ﬁﬂz{ﬁ Magnetic Inverse 37

3. T #IAEEERE Perform initial modeling Inversion Evaluation

S —

4. 1T =4 we{E Perform 3D magnetic inversions
5. K EERI G222 K] Check model and create plots

FEFRSIREAT, LY NMOEAIEA BR2 N - PRl DUaE L
Hh B TSR AE AT T A BN -
Multiple plots can be shown for varfous inversions and models in “Static” mode.

The user may step through different profiles by simply clicking the arrow.

60700 g T : ; '
| BEE N7
S ISR SRR 5 == = == K0 /T R RS S : = A S S—
; ¥ T i ]-e- LINE97800, Plot # 1, Tot(l M) Bt
: meaSUI’Ed data b E - LINE97800, Plot #2, Tot(l S - Trust_3779) Bt
oo I S e S oo b-|-e- LINE97800, Plot # 3, Tot(l S - Trust_10102) Bt [~~~

59700

59200

nTesla

58700

58200

57700 1
35900 36100 36300 36500 36700 36900 37100

Absolute Y (m)

12/13/2022



