:

E

Sophisticated software =g, =

xpl

ratiq

for the practicing- Geoscientist




ot

2

Ince
|




FEM
MAGNETICS
AEM

HEM

CSAMT

TEM

P
RESISTIVITY
GRAVITY
MT

BOREHOLE
SURFACE
AIRBORNE
CROSSHOLE

Applications

v Mining Exploration and Delineation
v Environmental Detection and Monitoring
v Geotechnical Investigations
v OIl and Gas Exploration

[ detect, delineate
0 depth determination, spatial resolution
0 survey design

1 characterisation, evaluation




GeoTutor Il
Educational and training purposes
Modelling, Inversion,

Visualization

File-based QCTool
Data evaluation

- Data plotting and gridding
2 Data editing, spreadsheet, filtering
Binary “database” file




Near-Surface — (consultants, governments, universities)
v'Since 1998
v  data evaluation, gridding, and presentation
v Inversion and Modelling
v'FEM, TEM and Magnetics
v'UXO, Groundwater, Geotechnical, Archeological

Oil and Gas — (consultants)
v'Since 2000
v Airborne magnetics and EM, gravity
v'Survey Design, Processing, Geological modelling
v'Airborne, Surface and Borehole
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Data analyses and editing tools

3D Data Simulation — instrument calibrated —Magnetics,,Resistivity,Gravity,EM,IP,MT

3D Magnetic Inversion, 3D Gravity Inversion
1D FEM, TEM, and Resistivity Inversion

e FEM, TEM, Resistivity Pseudo-Depth and Geoelectric Sections

Model Stripping

Potential field data transforms — filtering, continuation, RTP
Magnetic and Gravity Gradients

Magnetic Compensation

Xhole Tomography

Gravity — 3D Modeling and Inversion

3D Euler and Post-Processing including 3D Visualization
FFT tools

( basic data processing also available )
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EMIGMA Tools
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Multiple datum stored




Track anomaly time evolutions
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Surface representation of data allows
for a spatial display of anomalies




Data Interpolation and Contouring 4
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A Range of 3D Data Representations
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View survey, Build models and
analyse data in 3D
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e.g. Crosshole resistivity

survey and model
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Model Building and Simulation - 5

Others

Gravity - 3D (Now available)
analytic and numerical integration - ( total and vector field )

borehole modelling
gravity gradients ( full tensors )

MT, CSAMT (3D)

impedances or fields

Strong and Weak Interactions

Crosshole
electric ( 3 antennae types ) or magnetic antennae

Experimental Systems

Sophisticated software r‘
for the practicing Geoscientist 3




Data and Sructure Representation in
EMIGMA’s 3D Visualizer
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Complex 3D modelling capabilities including imports of

geological models from CAD applications




primitives
Prisms
Polyhedras
Thin-Sheets

3D Visual Model Building




Complex Structure and Data Visualization
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» to other algorithms
» to scale models
» to known geological targets
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Mocdlel and Daia Cornpzari<or)

Contaminate Plume

EM31 data

v 3D surfaces
» 2D contours
» 1D plots
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THE POWLR OF CMIGMA
MNMOOOTOFELTINC,

STATIC MAGNETIC
FIELD GATHERING

Resistivity,
Permittivity,
Susceptibility odels resistivi

ie: freespace ie: 1P

odels: V4
Contrasts

INDUCTION CURRENT

CHANMNELLING
ie: Surface and Borehole TEM
VHPLATE: EMIGMA V4 ie: CSAMT. MT

[LN: EMIGMA V5 LN: EMIGMA V3
EM-3D, ETC

PETIROS EIKON, 1999







Flexible and
Easy-to-Use Grids

SHOAL MODEL

Coplanar Traverse line
System

Air

—
Basement: 10 $aM m szm

LN SAMPLING

INTEGRAL
EQUATION
SAMPLING
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Incredibly accurate transforms




Inversion Capabilities 1

3D Magnetic field Inversion for Susceptibility

v Multiple levels

v Gradients

v Components

v Matrix

v Optimization

v Linear/ Non-Linear

v Simulation Starting
Models

v Strike rotated
inversion grids

»Magnetization Vector Inversions
» 3D Euler plus statistical processing



Inversion Capabilities 2

1D Inversion
TEM,FEM, and Resistivity

FEM
— ground , HEM, fixed wing

joint resistivity and

susceptibility

Resistivity: 1D Inverson

Sengpiel Sections:
HEM, Fixed-Wing






Inversion Capabilities 4 3D \Volume Contour

. ———— (withInversion mode

dataset selected)
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