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Ground or Airborne data
Fixed Loop or Moving Loop Ground Surveys
Inversion Inside or Outside loop for Ground or Airborne
Inversion of (Hx,Hy, and/or Hz) or Inversion of (Bx, By and/or Bz)
Multi-location inversion for moving or fixed loop surveys
Multiple component inversion :

- multiple separations

- multiple sensor orientations ( e.g X,y,Z )
Multiple basefrequency
each component has individual time window selection
constrained inversions
Overparametrized (Occam) or Underparametrized Inversions
single or multiple starting models
Accurate System Response

- precise current description

- bandwidth controlled, instrument lowpass filters
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TEM Inverse

Data format Support TDEM Inversion in EMIGMA o
Dec 2017

1)  Airborne Data
- data imported either in QCTool format or ASCII columnar
- .gdb files may be imported to QCTool for ease of import

Instruments with automatic Support

VTEM, GeoTEM, GENESIS, HeliTEM plus
AeroTEM, MegaTEM, SKkyTEM, and TEMPEST ( NA or African version)

However, will a little more effort by the user any instrument can be supported
by the tools provided
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TEM Inverse

Data format Support TDEM Inversion in EMIGMA o
Dec 2017

2) Ground Data
- most instruments are supported by their native files with some details

a) Zonge .avg and .usf format

b) UTEMS3, UTEM4 — Lamontamge native files
c) TERRATEM - .usf format

d) TEMFAST - .tem format

e) SMARTEM - AMIRA ascii

f)  PHOENIX - .avg and .usf format

g MTEM - .qctor SEGY

h) GEONICS - Protem files and .qct

1) CRONE - .pem or .raw format

) WAalKTEM - .usf format

k)  Generic .usf and AMIRA format

[)  ASCII imported and organized in QCTOOL format
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1 TEM |
Some Theoretical Comments Ofgerse

Time Domain inversion essentially began with W.L. Anderson at the USGS in the mid- to late 1970’s eventually releasing an
open source inversion code in the early 1980°s. Anderson’s code worked only for circular loops with an exact center point
data location and utilizing a frequency to time domain transform that included an infinite bandwidth of DC to infinity and
only an impulse response with a step-off current. Anderson’s code reveals that he experimented with several important
factors including: a finite ramp turn-off, frequency band limited responses, data outside the loop. His inversion code is of a
style now often termed “Occam” inversion which implies, in this case, fixed layer thicknesses, allowing for more layers than
data and weighting the inversion for a smooth model. All of this following, Parker’s early work on MT inversion.

We have approached this problem with a more general theory of inversion. Since, the early 1990°s we have been developing
accurate layered earth models for virtually any type of EM source and any geometry. This was to meet the requirements of
actual exploration projects and thus to provide both the background fields and Greens functions for our 3D, Integral
Equation(IE) algorithms. In order to accurately meet these 3D simulation requirements, we had also incorporate as accurately
as possible the actual system response (transmitted single) of a variety of instruments. This led to two key issues: accurate
representation of the current injected into the source, accurate representation of the frequency limitations of the instruments.
Having thus the ability to compute very accurately, 1D models of TDEM data, it was therefore a matter to integrate this
capability into our inversion algorithms which we had been developing first for magnetic data, then gravity and 1D MT and
later for 3D EM inversion and other controlled source 3D EM inversions such as CSAMT and Resistivity.

Finally, a comment on over-parameterized smooth models vs. under-parameterized rough models. Many, many 1D inversions
for a variety of different EM data, use the so-called Occam inversion which allows more models parameters than data and to
control this over-parameterization applying smoothing constraints. The problem with this method is that you have no
accurate idea of the depth to different interfaces. While this is useful for deep earth studies where accuracy is never an issue
as we will never know if the model is correct or not, this is not useful in exploration, environmental or engineering
applications where accurate depths are important if possible. Thus, while we provide an inversion of this type, we focus more
on an underparametrized approach. This is often termed a Marquardt approach. However, we do not utilize linear inversion
approaches and so using this in our application is not really correct termed but we look for a word understood by most. In this
case, we are attempted to resolve the major variations in the stratigraphy with as accurate as possible results for both
resistivities and depths.
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TEM Inverse
WORKFLOW 1

1. CREATE a new EMIGMA database or OPEN an old database.

(suggestion: easier to keep multiple datasets and projects in one database as easier to personal archiving)

2. Import Data

In this case, the data in file arlit1.100 contains 3 base frequencies and
thus needs to imported 3 times to create 3 surveys

3. Examine the data from each base frequency

Pay careful attention to the decays to determine which channels should be
used for the inversion

4, Perform some initial forward modelling using basic assumed structure,
To get a feel for the data and to use to help guide the inversions.

5. Perform controlled Marquardt or Occam Inversions

6. Create Sections

Eikon Technologies 1/9/2023



1. Open Old or Create a new EMIGMA database.

2. Import Data

3. Examine the data from each base frequency
4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions

6. Create Sections

GEONICS TEM Impork Wizard, Step 1: Input File Specification.

Components—
=
O
vz

System yp
(f‘ Fired system (5 Moving system  ( Borehole system Detect

I Borehiol data measured oy along hele & ([ comporer]

y s il
Input Filename of Original .rav D ta (ot DeHotated] Yo

< Back I Nest » I Cancel Help

GEONICS TEM Import Wizard, Step 2: Corrections

Data At % Receiver  Transmitter  Corter

— For Transmitter
T=-Rx Separation [reference to profile
direction)

- For Receiver

Effective Coil &rea [mf] |1 00000000 - I
T4 Fisd] [m] [o «

— bean time of Channel 1 [msz]

THlY (Y] () fo

Loop Sizes:

' Length [m] 100
Rigid Loop |
Aftenuation Factar |1
Electric Current
|24
[Amp)
Mo, of Tumhz |1

Fiamp-Time [mg]

Set to ID.DSS

L

far all data points, othenwise
IU-?E B ey speCiied T I

% Length [m) [100 ¢—

—Fri Channel————— [~ Coord. System
Start [mz]
0087 Inchude & Huorizontal
nd [ms] r Eu@:ﬁd " Profile
-20.089 = Uhole

— Base Frequency [Hz]

'[Settings related to profile
Profile_name

I 00071 (arit1.100]) 4 l Apply |

Receiver Direction
| G s
™%

[y

Azszign Coordinates

Ho IDefauIt 'l

-
If defined in the file,
select ‘default’

Output Locations in Decreasing
[~ Order. Othenvise, in Increasing
Order.

< Back I Mext » I Cancel | Help

TEM Inverse
2

ck Rx offset from loop

heck loop size

100Se base frequency

Note: start of Ch1 will update automatically with base frequency

Note: Multiple ramp times can be imported with a common ramp time

Otherwise, ramp times can be imported separately

This example is for GEONICS TDEM data
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1. Open old or Create new EMIGMA database. TEM Inverse

2. Import Data 3

3. Examine the data from each base frequency

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

GEONICS TEM Import Wizard. Step 4: Run and Output

If the data consists of multiple sections with different
current, then this might be useful otherwise data

may have to be normalized once imported..

Click Process

Save to DB

Note: Restart will not work to import the other base frequencies
You must restart the import and repeat 2 more times to import all base frequencies
Eikon TeChnC)IOgieS 1/9/2023



1. Create a new EMIGMA database.
2. Import Data

4. Perform some initial modelling,

6. Create Sections

5. Perform controlled Marquardt or Occam Inversions

3. Examine the data from each base frequency

Projeckt: niger /Data Set: Meas Time

in Database: C:\interphIGT,

Databaze | Data F'ru:u:esaingl [ata Correction | Data Reduction

— Projects in Databaze — Surveys in Project
25Hz Survey |
F.25Hz
5L Profiles Waveform |T:-:-F|:< I Dutputl
| St | Md | End |
— 1 0739569 083126 0962531
2 0.966554 %.U?DEEI 1.17422
— 3 1.17386 1.31159 1.44413
4 1.45132 1.61578 1.78825
— Data Sets in Survey 5 L7IF4Z 2mzZzz | 227702
Diat 5 2.23871 2.51257 2.78644
&l 7 280134 3.16062 345971
8 351871 396591 4.40912
Don 9 4.43334 A.000538 h.BBREZ
—_— 10 56331 B.32325 7.046598
11 7.08637 2.00913 2.9319
12 89821 101586 11.3352
13 11.3952 128533 14.3993
1. Check database for 3 surveys [t i texs  tase
. 15 124102 20,8488 23.2873
16 23.42 26,5292 29.6383
17 298075 kxxrab 37.7369
18 379516 430059 48.0602
19 4833382 54,7735 E1.2238
20 B1.5744 59,7909 78.0073

3. Check window times and bas

e frequency

Retreive/Restare

TEM Inverse
4

=1l tModel Marne: | Ll
| [rata File Marmne:
| Ipn:ntem_tutnrial_& dat [~ todel |
| Caonfiguration | [~ Gridjg] |
Tluin lmminam ramimbmis mammm —rimirme

2. Click configuration

4. Check Waveform Setting

Frequency valueHz] |1
== fidd b st |

azcending order
# Freq/Decade

r Dlomain Time Units
f |2D
" Frequency (. Stalic e Taka & mSec
" Spectral o e W el Generalized Square Wave " Sec
waveform Settings | Fulze Ta Step |
r Frequency Mode
[ Mode — Logarithmic Step
o i
S fiEpEes Initial Frequency(Hz] I'I
) T Base 2
Frequency # |2|j # of Decades in |—3
i ¢ & Basze 0

—

4= ndd to Ereguency List l

r Spectral Mode

 Input
Starting zequence index

End sequence index

Mumber of harmanics to skip a
fram Ota 15

11

Generated

tininium frequency IEI
b mirriarm frequenc_l,llﬂ

Baze Frequency [Hz] |2.5

<= [Fenerate and Add to the Frequenecy List I

Base Perod (5] © |04
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1. Create a new EMIGMA database. TEM Inverse
2. Import Data 5

3. Examine the data from each base frequency
4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions

6. Create Sections

Load data set in plotter Move up and dg

- EMIGMS - Plotter - niger - 25H> - Meas lime

. '?IQI@!IQI.:I =EE R E R B 8Bl «f

- 0001, ¥ 50.00, Tot(M) Hz
25 Hz Decays - 0001, Y 150.00, Tot(M) Hz

—- 0001, 250.00, Tou‘ﬁ) Hz

Select multiple data stations

400 e
E -&- 0001, Y 3:30 0o z

§ E - (0001, Y ] Hz
® f - 0001, Y 550 00, Tot(M) Hz
g 00 - —e- (001, Y 650 .00, Tot(M) Hz
= E %0001, Y 750,00, Tot(M) Hz
c :
- i -~ 0001, ¥ 950.00, Tot(M) Hz
@ 20 - -8-0001, Y 1050.00, Tot(M) Hz
5 ] '+ Frofile Mode -+ 0001, Y 1150.00, Tot(M) "‘ i
a [ Decay Mode s (100 1250.00, Tot(M) H
) 5 Geparation kMode: & 00071, Y 1350.00, IETI."'I {’
g 1.00 _E £ T Frlengtt Mode: b |_||‘||_|". 1450 00,7 TotiM) Hz
St » - .
2 : Right click
-l 000 _E

00—

1 1 Il 1 1 | e B | [ 1 1 1 1 ] | B l 1 1 L 1 1 L1 ! l
-2.00 -1.00 0.00 1.00
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Log (Response (nTesla/sec))

1. Create a new EMIGMA database. TEM Inverse
2. Import Data 6

3. Examine the data from each base frequency
4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions

6. Create Sections

2.5Hz

w
=
=
|

6.25Hz

-+ 0001, 350.00, Tot
-8- 0001, ¥ 450.00, Tot
—+ 0001, ¥ 550.00, Tot
=001, 650.00, Tot
—+- 0001, 750.00, Tot
—-e— 0001, 850.00, Tat
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w
=
=
|

ma
=
=
|

- (001, 50.00, Tot{M) Hz

-8- 0001, 150.00, Tot{M) Hz

—+ 0001, 250.00, Tot{M) Hz

-8 (001, ¥ 350.00, Tat{M) Hz

—+- 0001, ¥ 450.00, Tat{M) Hz k
(M) Hz
(M) Hz
(M) Hz

T
Log {Response {nTesla/sec))
] ]

&
=
=
[

- (0001, ¥ £50.00, Tat
—e- 0001, B50.00, Tat
- 0001, Y 750.00, Tat

b
=
=
T

N\

L1
-1.00 000 1.00 2.00

Log (Time {(mSec))

b
=
=
T

Log (Time (mSec))

2.00

Some problems for inversion A lot of problems for inversion

Note: theoretically, there are no sign changes for data inside the loop for a layered earth
environment. This data indicates either instrument, data collection or 3D effects as issues.
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1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

4.00

/V
30 2m
50 QOm

Log (Response (nTesla/sec))

| T IIIII|T| T IIIII|T| T TTTT

-1.00

200 Qm —

—&- (001, % 50.00, Toth

-8- 0001, Y 50.00, Tot( - MDdEI _200H;Hz
—+ 0001, % 50.00, Tot(s - 500hm_m)Hz
—=- 001, % &0.00, Tot(S - 300hm_m)jHz

TEM Inverse
7
Note: The sign of the data to be inverted should be
checked with the simulation sign. If the sign is opposite,
then the user can either reverse the data sign in “Data
Correction” or flip the direction of current in
“Configuration”.

25Hz

data

JH

Eikon Technologies
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1. Create a new EMIGMA database. TEM Inverse
2. Import Data 8
3. Examine the data from each base frequency

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

6.25Hz

[
=
=

-+ (1001, v 50.00, Tot(M) Hz
-8- 001, v 50.00, Tot(S - S0overZs)Hz
—+ 0001, % 50.00, Tot(S - s0over1s)Hz

data

et
=
=

50 over 15 Qm
50 over 25 QOm

Log (Response {nTesla/sec))

-2.0D0

| T IIIII|T| T IIIII|T| T IIIII|T| T IIIII|T| T IIIII|T| T IIIII|T|

-3.00

1 1 [ R B A 1 1 [ R B A 1 1 R B A
-1.00 o.0n 1.00 2.00

Log (Time (mSec))

6.25Hz Base frequency
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1. Create a new EMIGMA database. TEM Inverse
2. Import Data 9
3. Examine the data from each base frequency

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

2.5Hz

2.00 —&- (001, 50.00, Tot(M) Hz
-8- 0001, % 50.00, Tot(S - S0chmimjHz

—+ 0001, % &0.00, Tot(S - 0over15)Hz

data

50 over 15 Qm%/v

30 Qm

Log (Response {nTesla/sec))

-1.00

-3.00

1 1 R A A 1 1 R A A 1 1 Lo
-1.00 0.DD 1.00 2.00

Log (Time (mSec))

2.5Hz Base frequency
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1. Create a new EMIGMA database. TEM Inverse
2. Import Data 10
3. Examine the data from each base frequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

~ Fonward Technigu

G | Tatal No. of Locations
eneral : ) .
Fanward Accuiacy | ™ Use inversion result of the previous location as initial model

" Appiosimate

L= Ly 0L e B T 1™

: Sel Itiple basef '

% 1D Inversion
| — \“§ TEM 1D Inversion  Database: F-\Interp\Importdata\Geonics TEM\protem_tutorial\protem_tutgfial mdb
D ataset fist
— Data Setz in Survey # |  PojectD] [  Suvey(D] |  DalasstiD] | BaseFieg | Statindew/[ Endindes | NSkips | add
D 1 niger [1] 25011 Meas Time (1] 25 2 4 8

ata Femoye |
arlit_100M\2.5Hz_12
arlit_100_%5Hz 12 2 Do Irvversion Techrique Irital layer model (51 units)

— ’7 &+ Marquardt " Occam
Set Initial Model ™ Use advanced initial model settings Eariart Erafle lrdles I

Mo. of Locations Done

Se I e Ct S u rvey d ata Apparent Resistiviy Madel Type Select Component Select Response | Processing Message

&) [Late-time Besistivio Model
1) il e Hesfetivit had el Mo. of selected compaonents in current set |1

Time channelz [time unit: ms] Mo. of selected components in all sets I'I

[~ Muli Locations

Locations | Mo. of selected 0

| Startirersion fronm the =t aration of mrofie

Select All Time Channels in List | Get Inversion Settings From a Lag File |
Mo. of zelected data channels in Select Dutput Type to Store Inversion Result |
curent et I2D
Mo, of zelected data channels in all o0 Save every 200 data points
sels
Processing [

™ Close application when inversion completes: Fun Clase | Help |
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1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

TEM Inverse
11

Inversion method

Forward technique

P il 5 |
Datazet list
# |  Pojectqp) |  Suvey(D) [  Datewet(D) | BaseFeq | Statindes | Endindes [ N Skips | add
1 higer [1) 25(1) eaz Time [1) 5 2 4 8

— Inversion Technique

& Marquardt

€ Decam

Femoye J_/
Create a Starting

wer model (S| units)

St Initial Moflsr
<4—

Use advanced initial model settings

Model
o

Current Prafile Index

r— Forward Technigue
& =
* Gereral Fonward Szcuracy
 Approsimate

[~ Use inversion result of the previous location as initial model

Total Mo. of Locations |

—

Constrain model

Mo, of Locations Done

—Apparent Resistivity M odel Type

{® | [Late-time Hesistivititnde]
€01 5 ime FesEtvit b adel

Time channels [time unit: mz]

e
e

Selegt Componer Select Responze |

parameters

Processing Message

Mo. of selected components in current set\R  — Se I eCt CO m po n e nt O r-

Mo. of gelected components in all zets

|1—

[ Multi Locations

Lozatiots I Mo. of zelected

—

™| Gtartinyersion fram the ast [ozation of, prafile

Get Inversion Settings From a Log |

Select Dutput Type to Store [nversion Result |

Save every 200

4 data points

multiple components

\
\

Select upper
bandwidth

Select multiple
locations

Proceszing [

™ Cloze application when inversion completes Bun

Load inversion settings

\

LCloze |

Help |

from a log file and set

Choose time windows

Eikon Technologies
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1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

[\ TEM 1D Inversion  Database: F-\Interp\Importdata\Geonics TEM\protem_tutorial\protem tutorial. mdb

Dataset list
| PrgectiD) | Suwes(D) |  Datssel(D) | BaseFreq | Statindes | Endindes | N Skips | add
1 riger 1] =0) Meas Time [1] %
FiEx
Inversion Technique Initial layer mods (51 units]
|V £ Marquardh £ Dccam
SetIritial Model | I Use advanced nitial model settings Cunent Profle Index —
- Fan
o Total No. of Locations
™ Use irversion result of the previous location as initisl madel
Na. of Locations Dane
= Select Component Solect Figsponse | Frosessing Message
© No. of selected components in curent set 1
ime ol Mo, of selected components in all sets 1

I™ Muli Locations

Loeations: No. of selected 0

Startinversion famithe IEstIEEatEm R prele

o | Get Inversion Sellings Fram a Log File |

Select Al Time Charne|
No. of selected data channeks in \ Select Qutput Type to Store Inversion Fesul |
curtent st 0
No. of selected data channeks in 4l lzn— Sa 200 dala paints
sets
Processi

I Liase applcafion when inversian o

(]
o
2
=

=

Inversion method

Eikon Technologies

TEM Inverse

12

Inversion method:

There are 2 distinct methods which are now
prevalent in geophysical inversion and both
are offered here — Marquardt and Occam.

Marquardt Inversion:

By this name, we mean an underparametrized technique
by which there are to be less model parameters than

data. In TEM inversion, each layer consists of 2 model
Parameters, namely its thickness and its resistivity.

The basement has one parameter. However, we do not use
a traditional line search in the inversion proces.

Each data window consists of one datum per component
(e.g. Hz or Hx ) or one datum per separation.

The software restricts the number of layers in the model
to be underparametrized.

Occam Inversion:

This is an overparametrized inversion but each layer
has a fixed thickness and the inversion only inverts
for resistivity.

1/9/2023



1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occa
6. Create Sections

[ Project (ID] [ Survey (D] [
1 iger (1) (1)

| BaseFieq | Statindex | Endlndex | N Skips | Add
2 4 g

25

Iniial layer modl (51 urits]
2 ar
Set Initial Model | [T Use advanced initial model settings Current Profils Indsx
= Total Mo of Localions
™ Uza inversion result of the previous location as initial mode!
No. of Lacations Don
-~ Apparent Resistivly Madel Type Select Component SclctFgsporse | PG4 o Message
) Late e Flesstiviy bod]
Mo of selected companents in cunent st i
No_ of selected companents in al cets i
™ Multi Locations
e Mo. of selected u
I St inversion from the lastlaation of proffi
Select Al T Chamels it | GetInversian Settings From & Log Fil |
No. of slocts detachanrelsin [ Sslsct Output Typs b Store Inversian Rssul |
current set
Mo, of sclected data chanels nall [ Saveevey  [200 data points
sets
Processin a |
I™ iClnse application when inversion completes B Clos: Help

TEM Inverse

Forward technique selection 13

Forward Technique:

All inversion techniques consist of a series of forward
models which are guided by the inversion methods to a
best model.

Traditional TEM (TDEM) inversion has utilized an approximate
technique to provide the response of the forward solution during the
inversion process.

This approximation is restricted of a number of factors but most
important are the location of TX and RX and the nature of the
current waveform. Traditionally, the loop has been replaced by a
circle of equal area and the RX was in the exact center of the loop.

The waveform was considered a perfect impulse response with
infinite frequency bandwidth and was considered to be

causal (i.e. turned on once and then always off). This approach is
provided here by the approximate technique which can only be
applied to central loop measurements.

This approach would prevent out-of-loop inversions to be
effective.

General Technique: As EMIGMA is able to model fairly arbitrary loop and TX-RX configurations,

we utilize our normal forward algorithms in this mode. This allows the user to utilize in-loop and out-of-loop
configurations but also varying positions inside the loop. As in our forward simulations, the user should specify the
bandwidth and accuracy of the transform to time-domain. In this case, we are using the true periodic waveform

and attempt to reproduce the system bandwidth.
Eikon Technologies
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1. Create a new EMIGMA database. TEM Inverse
2. Import Data 14

3. Examine the data from each base frequency

4. Perform some initial modelling, Choose time windows for inversion

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

After examining your data, choose which time
windows you wish to utilize for inversion. The final

{8 TEM 1D Inversion  Database: F-\Interp\Importdata\Geonics TEM\protem_tutorial\protem_tutorial.mdb
Dataset list

| Praject (ID] | Survep (ID] | Datsset(D] | BaseFreq | Startlndex | Endlndes | N Skips | add
1 niger [1] 2811 Meas Time (1] 25 2 4 8 - - - - -
inversion model will be simulated for all time
I Techni Initial | el (S unit - - -
e =y windows for final comparison.
Set Initial Model | [T Use advanced initial madel settin

Total Mo, of Locations
I~ Use iiversion result of the previous locatio

e

Cuirent Profile Index
—
—

No. of Locations Done

Inversion Controls

Processing Message

Sekct Component Selct esporse |
A If you have measured more than one data component,
o for example Hx as well as Hz or more than one separation for
L | Wedw [ a moving system then you must choose which one you wish
AR e e to fit in the inversion process.
T B Rl s |
L= There may be more than one data response (especially when
) = | testing with synthetic data.)

As this inversion process is suitable when the ground

Is smoothly varying laterally, you may choose to use the
previous data point’s final model as the starting model for the
next point. This also will speed up the process which is
particularly important for airborne data.
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1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

Inversion Technique: M arquardt; Forward Technigue: General

|50—

Max number of layers allowed

—Model settings [Mote: model should include lower half space.)

|45.549?
Default Layer Settings
|E1 8561

I:3 Insert layer I‘I

Generate |apers | |mport | Inzert |

Resistivity [Ohm*m]
Thickness (m]

Tatal number of layers

| Fiesiztivity | Thicknesz [m]
1 45545683 £1.856
2 22277275 142431
K] 6907110 100000000.000
4] | ]
Split Joint |

To edit a value in the list, double click the value then input a new value.
To delete a layer. select the layer then press DELETE key

Mo, of Total Selected
Component(s]

IT
Mo. of Total Selected Time Izu

Channels
r Registivity and/or thickness to invert

IZD
Selected number |5

Besistivity and/or thickness to
invert

Allowed number

Default iz to invert both resistivity and
thickness without bound limits. To make
changes, click "Resistivity and/or thickness to
irvvert'.

|

LCancel

Generate a Starting model:

TEM Inverse

Create a Starting Model 15
as TDEM inversion, particularly inloop, is

non-unique this can be important.

Import Layers: If you have created a forward
model that you like, particularly when it is
geologically appropriate, you may import it as a
starting model or if you have a previous inversion
that you like, you may import it as a starting
model. Thicknesses and resistivities may be
edited by selecting the appropriate box.

Insert a layer: You may insert additional layers at any stage.
Split a layer: Divides a layer in half to increase resolution.

Join Layers: Join 2 layers if they are not required for resolution.

First select how many layers in total that you would like in the model, set the initial resistivity and
thickness. Then click “Generate Uniform Layers”. Then edit if required.

Editing Starting model:

After making a starting model (whether by importing or generating), the user may edit either the resistivity or
the thickness of the layer. Simply double-click on the parameter setting.

Eikon Technologies
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1. Create a new EMIGMA database.

2. Import Data

3. Examine the data from each base frequency

4. Perform some ini

5. Perform controlled Marquardt or Occam Inversions

6. Create Sections

tial modelling,

Set model parameters to invert

Click an "lnwert' ar "Set Bound' item to select/de-zelect the option. If "Set Bound'' option iz checked, ta edit mindmax
bound walue, double click the walue, then input new value,

Allowed number of parameters ta invert I2D

TEM Inverse
16

Constrain Model Parameters

Selected number of parameters b invert I-I 1

r Resiztivity Settings

Laver #f | Fiesistivity | It | SetBound |  EBound-Min |  Bound-Max |

1 30.000000 ¥ Invert Resistiviip M SetBound 2 200

z 30.000000 ¥ Irevert Fesistivie [ Set Bound

3 30.000000 ¥ Irevert Fesistivie [ Set Bound

4 30.000000 ¥ Irevert Fesistivie [ Set Bound

5 30.000000 ¥ Invert Resistivip M SetBound 6O 45

E 30.000000 ¥ Irevert Resistivie [ Set Bound

Remaowe All Apply Selected Min Apply Selected kax
Invert None Set Al Bounds Bounds | Bound to &l Bound to All
r Thickness Settingz
Laver## | Thickness[m] | It | SetBound |  EBound-Min |  Bound-Max |
1 10.000000 ¥ Irevert Thickness [ Set Bound
z £:2.000000 ¥ Ireeert Thickness [ Set Bound
| [& Irveert Thickness | |8 Set Bound P
4 £2.000000 ¥ Irevert Thickness [ Set Bound
5 £2.000000 ¥ Irevert Thickness [ Set Bound
Remowe Al Apply Selected Min Apply Selected bax
Irrvert Nons Set Al Bounds Baunds | Bound to All Baund ta Al
ok Cancel | Help |
Eikon Technologies

Resistivity Constraints:

It is useful to constrain the layer
resistivities to ranges that are
realistic in the geological
environment.

Thickness Constraints:

This option is only available under the
Marquardt technique.

Constraining the maximum thickness can
help gain resolution. Constraining the
minimum is a question of geological
meaningfulness.

Parameters to Invert:

If you feel a parameter is know then you
choose to deselect this parameter and it
will remain fixed within the inversion
process.
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1. Create a new EMIGMA database.

2. Import Data

3. Examine the data from each base frequency
4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions

6. Create Sections

: TEM Inverse
Selecting Components 17

Select Response |

Mo of selected components in current set 1

Mo, of selected components in all sets 1

I MuliLocations [

Locations Mo. of selected \

elect Compenent(s) for Inversion x|
Wate: To set the time channel selection for a given componert, cick the companent to highlight i first, then select the tme charinels.
To select the components for inversion. click the square in the fist column ta set 3 check mark for the components
Companent List Time Channels {ms)
N [ Transmitier | Feceiver | Middle [=]
[l Loop 1 Dipole Hx 11 0,801
[wf Loop 1 Dipole Hy lg 1 g;g
3 Loop 1 Dipole Hz 2 e
15 2085
16 2653
17 3377 =

T Loop/Bipole vettices

Select All Components

Select All Time Channels

No. of selected Time Channels
for the highlight component

N I % I v I Z [=]
1 510894000 4706726000 0.100 _I
2 510853.000 470E728.000 0100
3 510833.000 4706769.000 0100
4 510893.000 4706806,000 0.100
5 510853.000 4708844.000 0100
5] 510833.000 4706884.000 0100
oK Cancel
elect Component(s) for Inversion

—

No. of total selected data
channels For all checked

=l components
E

g

Note: Ta set the tims channel sslection for a iven comporent, click the component ta highlight it first, then select the time channels
Ta select the companents for inversian, click the square in the first calumn ta set & check mark for the components

Companent List

Time Channels (ms]

N | Transmitter Receiver | Separation [+, v, 2] ;l M | Middle: | ;l
Os Loop 1 Dipole Hy -0.000, -0.000, 0.000 " 0.8m
3 Loop 1 Dipole Hz 70,000, -0.000, 0.000 lg }-g;g
Or Loop 1 Dipole Hx 150,000, -0.000, 0.000 0 s
Os Loop 1 Dipols Hy 150,000, 0,000, 0,000 15 2065 J
g Loop 1 Dipole Hz -150.000, 0,000, 0.000 ~ 16 2652
< C q |

Select &l Components

T Loop/Eipole vertices

Select &l Time Channels I

No. of selected Time Channels
for the highlight component

e

No. of total selected data
channels For all checked
components

N I X I Y [ z I
1 -50.000 -50.000 0.500
2 -50.000 50.000 0.500
3 50.000 50.000 0.500
4 50.000 -50.000 0.500
8 -50.000 -50.000 0.500
o | Can

icel s

Eikon Technologies

Example 1. Multiple Field Components

In this case, 3 components have been collected.
We have selected to invert Hx and Hz and
additionally, we have specified the time
channels for Hx and Hz separately.

Example 2: Multiple Field Components and Multiple Separations
In this case, there are 3 receiver offsets from the centre of the
loop (i.e. separations) — 0,70,150m plus 3 field components.
Here we select to use Hz at all 3 separations.
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1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

—wieight

T G R —

4 |

MultiHocation selection type: moving x|
Radiuz [data points, center point included)] 3
Total paints that will be used 5

M aving Step
Maving |3 location(s)
1 Save result at center location anly

© Save result at &l locations

Diefault \wWeights |

s

Cancel | Help |

Eikon Technologies

: : : TEM Inverse
Selecting Multiple Locations 18

Mo of selected components in current set 1

Mo, of selected components in all sets 1

I MuliLocations [

Locations Mo. of selected \

Moving multi-location spatial window

available for moving or fixed loop but only single component
If you have a need for this functionality but with multiple
components, please contact us.

Example 1. Multiple Data Locations Moving Window
This is an airborne example with only Hz collected at
every survey point. Here we use a 5 point window for
joint inversion with the data location window moving 3
survey locations along the profile for each inversion
thus providing an overlapping inversion window.

1/9/2023



1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

Select Multiple Locations ' X|
Data Set No. of selected lacations in all sets [10
[Datasett ST e of entacted ocator i st et [10
Profile Information
N | Name | LocationNo. | Selected |
1 650E 20 10 i
L
Locations

1.000

1.000

Eikon Technologies

: : : TEM Inverse
Selecting Multiple Locations 19

Mo of selected components in current set 1

Mo, of selected components in all sets 1

I MuliLocations [

Locations Mo. of selected \

Multi-stations fixed spatial window
available for multi-component, and multi-separations

Example 2: Multiple Data Locations
In this case, we have a single profile, and 30 stations
with Hx,Hy,Hz measured. We select Hx,Hz each with
their own time windows and then

Multi-Locations -> Fixed-multi-location selection

then we have selected 10 of the datapoints on the profiles for a joint

inversion. Note: for the simple mode, all components and all stations
use the same time windows.
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TEM Inverse
20

1. Create a new EMIGMA database.

Selecting Multiple Locations
2. Import Data

3. Examine the data from each base frequency e N

. R No. of selected components in all sets |1_
4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

I MuliLocations [

Locations Mo. of selected \

Multi-stations fixed window Advanced Mode

Select Multiple Locations

= T — avallgble for multl_—component, and multi-separations,
R Th ool vadse eemomse | Multiple data stations
N Name [ LocationNo. | _Selected | [ X | Y | z | Profiles
g o L o omE w
0s o163 18 9 4 510300000 4706322000 0100 Locations
e L ; Example 3: In Advanced Mode, each

Locims e | component at each station can be adjusted for
& [ Location 1: x = 510345.000, y = 4706525.000, z = 0.100 Daachernels

@[] Component 1: Tx: Loop; Rx: Hx

fhemwiren et __| waen || @ | specific time window.
+ [ Component 3: Tx: Loop; Rx: Hz

@[] Location 2: % = 510946.000, y = 4706564.000, z = 0.100

& [ Location 3: x = 510348.000, y = 4706604.000, z = 0.100 Apply current selections to all components of this location - Curent profile -

- [ Location 4: % = 510346.000, y = 4706646.000, z = 0,100 Locations

@ [ Location 5: x = 510346.000, y = 4706686.000, z = 0,100

4 [ Location 6: x = 510946.000, y = 4706728.000, 2 = 0.100 ff

@ [ Location 7: x = 510345.000, y = 4706766.000, z = 0.100 Apply current selections to all of i

&[] Location 8: x = 510346.000, y = 4706805.000, z = 0.100 Components

# [J Location 9: x = 510946.000, y = 4706846.000, z = 0.100 Ij_

(- [J Location 10: x = 510945.000, y = 4706883.000, z = 0.100 . -
@ [ Location 11: x = 510947.000, y = 4706325.000, 2 = 0.100 Apply current selections to the same component of all locations Dita Bhasnels U gg t
# [ Location 12 x = 510949.000, y = 4706367.000, z = 0.100 Ses Su eS IonS
@ [J Location 13: x = 510947.000, y = 4707009.000, 2 = 0.100 |3°

- [ Location 14: x = 510947.000, y = 4707048.000, 2 = 0.100

B e == = .| determination of best layered model prior to
3D modeling
b)finding layered stratigraphy for different
regions in a large survey
c)comparing to moving window inversions

Eikon Technologies 1/9/2023



TEM Inverse
21
Upon clicking Run, a window will pop-up.
Unless the user is familiar with these items then it
4. Perform some initial modelling, is suggested that the defaults be maintained. The

5. Perform controlled Marquardt or Occam Inversions -
5. Create Sections OCCAM selections are shown here.

1. Create a new EMIGMA database. Executing the Inversion
2. Import Data

3. Examine the data from each base frequency

8 1D Inversion — Select time channel and initial mode 0 ] | N u m ber Of I te rati 0 n S : A h i g h er
Dat.abasa IC:\F‘m.gram Files“Emigma'/8.5\Diemo Databasas\Ekarﬁple Database\Examp\faDatabase.mdb Val u e Wi I I h e I p e nS u re aCC u racy
Project ITEM moving loop  [D: 11 Survey IMUVmg Loop Sask Synthetic  1D: 28 Datazet IEM3? ID: 38 . . .

et Ed ke but execution times increases

Irwersion Technique Initial layer madel (51 units] |2 |4 IS
’7 " Marquardt ' Dccam
Set Initial Model | ™ Use advanced initial model settings Current Profile Index
r— Forward Technigue————————————— - -
& | : Th dual b
Genera_‘ Forward Accuracy I Use inversion result of the previous location as initial mads! TotalHlo,ef Localions Ta'rg et F I t " T e res I u a etWee n
= Approvimate No. of Locations Done -
i~ Apparent Resistivity Model Type e | e — | Processing Message th e eStI m ated d ata u n d e r th e beSt
% atedine Resistivity Model = =
€ bl it IE— model and the measured data.
Tma channelz [time unit: mz) [ Multi Locations T I.'Dr Occam in er EI
Select Locations [T &dvanced d I H I . H h
— M nureber of ferafion 0 Model epsilon: Occam Is a smoot

inversion and the model epsilon
controls the smoothness.

Set Output Log File N ame |

1e-005

T arget fit;

Get Inversion Settings From a Log File |

kodel epzilon; a

Select Dutput Type to Stare [Hversion Result |

Select Al Time Channels | Save even 200 data points

Mo, of Selected Time channels IZU Processing progress |

KN

0 Min tolerance: Specifies how
oo accurately the search algorithms
determine minima in the fit.

kin tolerance:

Bun | Lo Fit tolerance:

Fit tolerance: Specifies how close
to determine the final fit.

Eikon Technologies 1/9/2023



1. Create a new EMIGMA database.
2. Import Data

3. Examine the data from each base frequency

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions

6. Create Sections

| TEM 1D Inversion  Database- F-\Interp\Copper Reef\Copper_Reef\Copper_Reef mdb

Datazet list

Eemae |

Irversion Techhique Initial layer model (51 urits)
’7 | i Erguard® ) lizeam

Setlmtial Mode]

~ Forward Technique

= | Use adyanced iritialmadel setitas

Current Profile Index |1

Total Mo of Locations

Mo. of Locations Done

—

Select Companent

& Genera _ _ _ : o
Fonard Seeuracy | ¥ | W= irversiomresult of the presious oeation & sl mode]
) Loproximate
—&pparent Resistivity Model Type

Selet Hesponse |

Processing Message

5| [Late-time Fesistivit ade]
£ 4] time. Fesistivity b ade]

Mo. of selected components in curent set

Time channels [time unit: ms) Mo. of selected components in all sets

I.I_
|1_

I | ultiloeaton: Type: Maoving

Laeatians | Mo. of selected

s
—

[ | Startitersiarframthe [ast aeation of prafile

-

<ol Al T Crannels in L | et nversiom Sethngs From a Log Fie

No. of selected data channels in

Select Nutput Tvpe e Store [hversion Fesult

I‘IBD

current set

S MISFIT 0.67519

LS misfit  120.8429%

SWw MISFIT OF BEST MODEL 067919
L5 misfit of best model — 120.8429%

L

Line 1: 1150

Location B: »=336288.1875 y=R078026.0000
S MISFIT of prewous model 1.02467
LS misfit of prewvious model  121.9012%
Using previous inversion model to start,
Performing adaptive teration 1
SwMISFIT 1.02467
LS misfit  121.9012%
Performing adaptive iteration 2
S MISFIT 1.02467
LS misfit  121.9012%
Performing adaptive teration 3
St MISFIT 1.02467
LS misfit  121.9012%
Performing adaptive iteration 4

S MISFIT 1.02467

LS misfit  121.9012%

No. of selected data channels in all 150 Save every 200 data paints
sets
Frocessing [ [[1]]
™| Else: applicatiorwhen ifversion completes B

Help |

Stop, Save and Close i

Eikon Technologies

TEM Inverse

Executing the Inversion 22

Finally, click the Run button.
The total number of data points
in all the profiles will be shown
as well as the number of data
points completed to the right.
The right corner (white)
window shows each data point’s
progress.

NOTE: When the inversions
are running, you may
minimize the window and the
processing will run in the
background allowing you to
continue to work on the
computer. Any extra CPU
cycles will be used by the
inversion process. For some
datasets containing 10’s of
thousands 100°’s of thousands
of data points, the process
may take many hours.
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1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions

6. Create Sections

D'atabaze I [rata F'ru:u:essingl [rata Comection | Data Beduction

Project: arlit_100 /Data Set: arlit_100_25Hz in Database: C:\intergiIGT  arlitl _dakd

— Projects in Database — Surveys in Project
Survey Name: [dit_100_2Hz
arlit_100_& z
arlit_100_2 5Hz Survey 1D: I2
Survey Comments
Add Survey
Data Set IMeasured
Domain Type: ITime
. a0 Ohrr_m
Froject 1D: 1 M Ok
- [10/03/200! Sim Time Data Set [=rit_t00_25¢
Eat_e Er;ated. Marg Irv._ 9 arlt_TUU_
roject Mame:
arlit_100 kodel M ame: I
Change Mame | Data File Mame:
[arlt_db_2 dat ™ Model |
Delete Project |
Create Project | Configuration | [T Gridls] |

Eikon Technologies

Thiz lizenze mainten.

TEM Inverse
23

Inversion Evaluation

After import, there will be several
surveys. In this case, 3 surveys , one for
each base frequency

In each survey, there will be several data
sets after modelling, inversion and
processing. In this case, we have
performed several %2 space models and 2
inversions. Each of the forward models,
has a new data set containing the
simulated data under the model.
Similarly, each inversion contains a new
dataset containing the simulated data set
under the inversion model (for each
point) and attached to that data set is the
inversion model.
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1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

B TR R Ee Ty

[ ] arlit 100 25Hz Survey Mame; Iarlit_1 00_25H.
arlit_100_E.25Hz
arlit_100_2 EHz Survey D I2
Supeeh Comments
/ Add Survey
— Data Setz in Survey /
arlit_1 EIEI_EEHK/ Data Set ISimuIated
bodel 200H -
Diomain Type: ITlme
| B0 Ohrn_rm
|| 30 Ohen_m
o' Sim Time [rata Set
karg_lmw_ 9 =
— todel Mamg” |Marg_Inv_3
J Data File M ame:
N [arlt_db_7 dat ¥ Model |
J Configuration | [T Gridz] |

Thiz licenze mainten

Eikon Technologies

TEM Inverse

. . 24
Inversion Evaluation

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

If the model button 1s clicked...

1/9/2023



1. Create a new EMIGMA database. TEM Inverse
2. Import Data : i 25
3. Examine the data from each base frequency Inversion Evaluation

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions . .
6. Create Sections a window will open

Attached to the database, in a
subdirectory called “Models”, are the
inversion results in a simple ASCII
XYZ file (*.pex) which may be viewed
here. This file may easily be imported
to another application although
graphical viewing tools are provided
withi IGMA.

The 1D model for the final data point is
also included.

The inversion may be adjusted w.r.t.
GPS elevation in order to view in
conjunction with topography. This is
available ONLY when GPSZ is
imported with the data.

To view the results in EMIGMA close
the window.

Eikon Technologies 1/9/2023



1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

B TR R Ee Ty

[ ] arlit 100 25Hz Survey Mame; Iarlit_1 00_25H.
arlit_100_E.25Hz
arlit_100_2 EHz Survey D I2
Supeeh Comments |
/ Add Survey |
— Data Setz in Survey /
arlit_1 EIEI_EEHK/ Data Set ISimuIated
bodel 200H -
Diomain Type: ITlme
| B0 Ohrn_rm
|| 30 Ohen_m
o' Sim Time Data Set ||'-,-'| e 9
karg_lmw_ 9 ek
= tadel karne: IME"'IIJW_E‘
J Data File M ame:
N [arlt_db_7 dat ¥ Model |
J Configuration | [T Gridz] |

Thiz licenze mainten

Eikon Technologies

TEM Inverse

. . 26
Inversion Evaluation

Select the inversion.

& | B3| vie | v | s B

Choose CDI Viewer to graphically view the results

1/9/2023



TEM Inverse

1. Create a new EMIGMA database. Inversion Displays
2. Import Data 217
3. Examine the data from each base frequency * = viz ﬁl '.El Fi“ll Ei E

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions . . .
6. Create Sections Choose CDI viewer to graphically view the results

The results for each data point are shown (without interpolation)
initially in linear(Resistlvity) with Equal Range display.

g alit_db_20_3.pex - arlit_100 - arlit_100_25Hz - Marq_Inv_9

EEEENE ) Ry W vrow © el s o [T gt e |
& - R
Bz =i 2] 2] oo T c oty \° CEve b0l e [ e TR | 58 Dota Plo SRS

Resistivity
1800 0 10 20 30 40 50 60 70 80

I

-1507 I

100 200 300 400 500 600 700 900 1000 1100 1200 1300 1400 1500 1600 1700

0001 : y=50

gl = x|-| Al=|=|8] #]

-450—

Iso

It theye Is more than one line then provided and ydu may stép along the profile.

other lines may be selected.
Note: If multi-lines are available the 3DContour may be used to provide an interpolated 3D volume
Eikon TEChn()lOgieS 1/9/2023
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1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

Inversion Displays TElegverse
#* || vz || s | 51 | ) s |

Choose CDI viewer to graphically view the results

Show Contour Lines Reset _ Show Legend

Show Grid /' Interpolate

'"-'i_arlut‘ Adb_ 20 3pew

B

ﬂ s =] € suscepibiny

Proportional View Use X or Y coordinate

¥ Resighiviey Linesr = Equal Range  Abstissa e Hald Load PEX |
1Iji ~ .‘H-_.'. & ch P Ecpal 14in I:I.51E|5- I | r- Mirics
Ll sl " Ti mae |3.955% N e t PEX

0~200 400 500 wOO Yoo 8

0o 900 1000 1100 1200 1300 1400 1500 1600 1700 1200 1900

Filled/Contour Depth Interpolatio

Show Grid Lines

Contour Attributes Location Interpolation Refresh View

Equal Range: color intervals are equal in size

Equal Weight: color intervals are equally distributed in data

Min: Any data values below Min will be displayed as the color to the right of the edit field
Max: Any data values above Max will be displayed as the color to the right of the edit field

Eikon Technologies
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1. Create a new EMIGMA database. Inversion Displays TEM Inverse
2. Import Data 29

3. Examine the data from each base frequency =&+ || viz Ell.ﬁlp!ﬁ“” Fy E

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions . . .
6. Create Sections Choose CDI viewer to graphically view the results

o 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

227
210
194
177
161
144
I |
128 "
111
i
95

78

62

-650— 29

12

Axes may be edited by double-clicking
Interpolated may be repeated (note: the results of previous interpolations are used fossont
in the next interpolation so use with care.)

Legends turned on and controlled by double clicking the legend
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1. Create a new EMIGMA database.
2. Import Data

3. Examine the data from each base frequency

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions

6. Create Sections

Project: arlit_100 /DataSet: arlit_100_25Hz in Database: C:hinterptIGT arlitl _dat]

Database | [rata Processing I Data Eorrectionl [ata Reduction

r Prajects in D atabasze ~ Surveys in Project
ailt_100_25Hz
arlit_100_E.25Hz
arlit_100_2 5Hz
Survey Comments
/ Add Survep
i DataSet IMeasured
Marq_lnv_ﬂ Domain Type: ITime
. 50 Ohr_m
Project ID; |1 30 Ohm_m
Date Created: |10/03/200! o Iz Diata Set Ia'"U 0025k
Fraisct N Marg_[nv_9
raect Mame:
arlit_100 todel Mame: I
Change Name | [1ata File Mame:
farlit_db_2.dat ™ Model |
Delete Project |
Create Project | Configuration | [ Gridls] |

Eikon Technologies
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Inversion Evaluation

TEM Inverse
30

To assess the success of the inversion,
select the measured data and then select

the plotter.

2
| Yes I Mo

fmigma

Do pows weant bo compare with other Data Sets?

| Load 5 ettings |

AR viz|§
b

|=

Cancel | Help

Select “Yes”
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1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

All selected data sets are then loaded to
the plotter application and the plot
appears showing the the first channel of
the measured data.

Inversion Evaluation TEM Inverse

31

Select the data sets required for
comparison and then “Load”

Uryey Selecrion

Project: arlit_100 Survey arlit_100_25Hz
Data Sets in Survey: ID Selected Data Sets to plot: I?
Mame | Model Mame | Tupe | Hame | todel Hame | Tupe |
arlit_100_25Hz M
Add to the Selected | Model 200H  Model 200H 5
targ Inw_9 Marg [nw_3 S
B0 Oknr_m B00hnn_rn S
| 4dd Allto the Selected | {27 E -
Simn Time 30 Ohin-ri 5
Remowe from the Selecteu:l Marg Ik 9 Marg lrew 9 5
I~ Show IMPEDENCE [ata Sets i Suniey
r Loading
oad

|
Loaded ID_ of IT-"_

d

Cancel

2
3
4500
[
[
= 4000
&
&
= 3500
o
=1
(7] 3000
&
o .
2500 ;
2000
H ] | | | | H |
.. D IDIJ . 400 i1111] ann 1000 1200
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1. Create a new EMIGMA database. Inversion Evaluation TEM Inverse
2. Import Data 32
3. Examine the data from each base frequency
4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions The user_may sel_ect_other data sets to
6. Create Sections plot by simply clicking on the plot.
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Select for the 2" plot, the same time
window and then modelled on inverted
data.
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1. Create a new EMIGMA database.
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

Inversion Evaluation

3 =l 8] Bl=] o0k o] oilo] gl o] el T slmi]

TEM Inverse
33

Here, multiple plots are shown for various inversions and
models in “Profile” mode. The user may step through
time windows by simply clicking the arrow.
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To show in “Decay”
mode use the “Domain”
button or right-click and
| choose Decay
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1. Create a new EMIGMA database. Inversion Evaluation
2. Import Data
3. Examine the data from each base frequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions

TEM Inverse
34

Here, decays are compared for a single data point in

6. Create Sections linear-linear mode. The user may move to other data

Linear-Linear Decay Mode
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points by simply clicking the arrows.
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The step-time function of
the arrows is now converted
to step position.

It is useful to compare in a
variety of log or linear
modes. This functionality is
accessed by double-clicking
either axis.
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2. Import Data

1. Create a new EMIGMA database.

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

3. Examine the data from each base frequency
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Inversion Evaluation 2

Here, we select log(time) vs log(amplitude)..
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