
Software for Detection, Delineation, Exploration, 

Education and Quality Control 

PetrosEikon  ( Earth Imaging )  

Aquifer study  

Ni/Zn Deposit  



Modelling, Inversion, Data Analyses, Research 

Developing Software for Interpretation of Geophysical Data 

                                          Since 1994 

 

Uranium Exploration  

Urban Hazards  



Applications  

V Mining Exploration and Delineation 

V  Environmental Detection and Monitoring 

V Geotechnical Investigations 

V Oil and Gas Exploration 

VUXO 

 

TEM 

FEM 

MAGNETICS 

AEM 

HEM 

CSAMT 

TEM 

IP 

RESISTIVITY 

GRAVITY 

MT 

 

 

BOREHOLE 

SURFACE 

AIRBORNE  

CROSSHOLE 

þ detect, delineate 

þ  depth determination, spatial resolution 

þ  survey design 

þ  characterisation, evaluation 

þ  research  

Road Construction  



 

×Data Types 

×EM, Resistivity, IP, Magnetics, CSAMT, MT, MTEM, CSEM 

×Gravity 

 
Survey Styles 

üsurface 

üairborne 

üsurface to borehole 

üborehole to borehole 

Design Aim:   

All non -seismic data surveys from DC to 5 MHz!  

* not all combinations available 

EMIGMA Survey Capabilities  



Ḑata analyses and editing tools 

   

 ̧3D Visualization 

3̧D Model Building 

 ̧CAD Model Imports (from other applications such as AutoCAD, Surpac and Vulcan) 

 

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

  

3̧D Magnetic Inversion, 3D Gravity Inversion 

3̧D Resistivity  Inversion 

3̧D MT Inversion, CSAMT, land-based CSEM Inversion, ZTEM 

 ̧1D FEM, TEM, Resistivity, CSEM, MT, CSAMT Inversions  

F̧EM, TEM, Resistivity Pseudo-Depth and Geoelectric Sections 

 

 ̧Data Processing, Filtering and Editing 

     1D Digital and Spatial filters, 2D spatial filters   

 ̧Advanced Interpolation and Gridding Tools 

       - rectangular grid elements, multi-component grids 

       - gradient griddling, non-planar girding, constant drape 

 

 ̧Model Stripping 

 ̧Potential field data transforms ï filtering, continuation, RTP 

 ̧Magnetic and Gravity Gradients 

M̧agnetic Compensation 

X̧hole Tomography 

 

 ̧Gravity ï 3D Modeling and Inversion 

3̧D Euler and Post-Processing including 3D Visualization 

F̧FT tools 

(̧ basic data processing also available ) 

EMIGMA Tools  

Ground Gravity Inversion  



EMIGMA Tools  3D Gravity Inversion in EMIGMA  

EMIGMA
C

the data may be shown and the interface allows the user to define the inversion or ñsearchò grid 

centre of  XY-grid  

 

total size of XY-grid  

angle of grid 

Nx in grid  

Ny in grid  

dX in grid  

dY in grid  

 
  

 

  
 



 Natural Neighbour, Shepard, Delaunay - Local  

 Minimum Curvature - global  

Equal Range  

Equal Weight  

Rectangular grid cells  

Multi -component grids  

Data Interpolation and Contouring 1  



V Natural Neighbour Interpolation  

V  Delaunay Triangulation  

V  Shepard  

V  Minimum Curvature  

V  Splines  

Data Interpolation and Contouring 2  

Massive Sulphide Exploration ð Spain/Portugal  



Grid View    

Data Interpolation and Contouring 3  

ËProcessed Horizontal Mag. derivative  

Multiple datum stored in a grid for quick viewing  



Track anomaly time evolutions 

Mid -Time  

TEM data  

Late -Time  

TEM data  



Surface representation of data allows for a 

spatial display of anomalies 

Data Surface  

Contoured  

 Data Surface  

Nickel Exploration ð Canadian Arctic  



Data Interpolation and Contouring 4  

Airborne Gravity ð Gulf of Mexico  

IP data - Mongolia  



A Range of 3D Data Representations 



Model Building and Simulation - 1 

e.g.  Crosshole resistivity survey and model ð 

gold deposit delineation  

View survey, Build models and  

 analyze data in 3D  



EM ð> TDEM and FDEM  

 3 Algorithms ð 3D integral equations in layered host  

Č Prisms, Plates and Polyhedra  

Č Strong and Weak Interactions  

Č Calibrated Impulse, Step and INPUT Waveforms  

Č Airborne, Ground and Borehole  

ČFixed, Moving and Stepwise Moving Transmitter  

Č Pseudo -Section analyses  

Č Magnetic effects ð magnetostatic and galvanic  

Č IP effects  

Č direct comparisons to measured data  

Č super -engine architecture for large models or surveys  

Č Model Suites  

Č Batch modelling  

 

permafrost 

basement 

Model Building and Simulation - 2 

 



Magnetics  

Č 3 Algorithms ð 3D integral equation  

   Born (weak), Strong (non -linear), Permanent  

Č Prisms and Polyhedra  

Č Strong and Weak Interactions  

Č Airborne, Ground and Borehole  

Č Gradients (up to 2 nd  order)  

Č 3-axis ( i.e. Components)  

Č direct comparisons to measured data  

Č super -engine architecture for large models or surveys  

 

Model Building and Simulation - 3 

 

Pb/Zn  exploration  

Helicopter FEM  

UXO cleanup  



IP/Resistivity/MIP  

Č 3D integral equation  

   Born (weak) and Strong (non -linear)  

Č Prisms and Polyhedra  

Č Strong and Weak Interactions  

Č TEM and FEM  

Č EM effects in IP ( magnetic effects of current wires)  

Č Full contrast between host and bodies  

Č Ground, Surface to Borehole, Borehole to Surface, borehole to borehole  

Č direct comparisons to measured data  

Č PseudoSections and depth imaging tools  

Čsuper -engine architecture for large models or surveys  

 

Model Building and Simulation - 4 

 


