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FOREWORD 
EMIGMA is not designed primarily as a data analyses tool but rather as an interpretation 

platform for a range of geophysical data. For comprehensive and advanced processing and 

filtering we refer you to our other product ï QCTool. Most licenses of EMIGMA also include a 

basic QCTool license.  

 

EMIGMA offers a wide range of 3D modelling (forward simulation) algorithms but we also 

provide associated tools by which to aid in the understanding and interpretation of your data. For 

example, 3D visualization encompasses algorithms required for visualization and manipulation 

of data and model structures. Several types of inversion are also available as assistance to 

interpretation of your data. 

 

While inversion is actively sought after in the geophysical community, EMIGMA provides tools 

by which to utilize the inversion while enabling the user to provide an analytic criticism of the 

inversion results. Comparison of model results or inversions to your data is, of course, critical 

and EMIGMA is designed to comprehensively and quickly look down the model dimension. 

 

Tools for Electromagnetics 

 

EMIGMA provides tools for a wide range of geophysical electromagnetic data including: 
TDEM, FDEM, CSEM, MT, CSAMT, IP, Resistivity, MMR, VLF, VLFR, ZTEM, AFMAG,  

 

Modelling 

Advances in electromagnetic (EM) modelling software over the past 30 years have enabled 

geophysicists to improve their intuitive understanding of electromagnetic scattering in the earth.  

Despite the development of many techniques and their application to a variety of models, these 

methods have been too slow, too difficult to use and too simplistic to be important for solving 

most of the modelling problems encountered by the practising geophysicist in his or her daily 

work. 

 

The electromagnetic modelling software described in this manual represents a fundamental 

advance in the field of electromagnetic simulation. EMIGMA  should not be considered a 

simulation program, but rather a simulation platform.  It allows the importing of a multiplicity of 

scattering simulation routines as separate objects that can be energized with a large number of 

transmitter and receiver combinations. Combining these scattering objects with an eclectic 

collection of source fields and receiver geometries results in the capability to geophysically 

model virtually any system over a wide range of geological conditions. 

 

The present version of EMIGMA  consists of six fundamentally different simulation routines 

with a number of variants that in combination provide for a powerful capability for simulating 

geology and the near-surface realistically. One scattering simulation routine is based upon the 

Localized Non-Linear (LN) approximation (see Habashy, Groom and Spies, Journal of 

Geophysical Research, February 1993). This algorithm was extended in 1997 to include the 

effects of susceptibility variations as well as conductivity and permittivity variations (see Murray 

et al, SEG Expanded Abstracts 1999). The second simulation routine is based upon the VH 

formulation (see Walker and West, Geophysics, August 1991).   
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The LN formulation is utilized for various EM systems as well as non-linear DC magnetic 

simulations. The LN algorithm brings unprecedented speed to electromagnetic scattering 

solutions, and so finally enables the geophysicist to simulate complex geological structure in 

time frames required for data interpretation.  The VH formulation is highly robust and can be 

used reliably to simulate electromagnetic scattering phenomena over widely varying conditions, 

including highly conducting massive ore bodies. The third algorithm is the Inductive Localized 

Non-Linear (ILN) approximator (Murray, EAEG Conference Proceedings, May 1997 and 

Murray et al, SEG Expanded Abstracts 1999)..  

 

Like all numerical solutions the authors have encountered, the solutions we employ have 

particular strengths and weaknesses.  Although we attempt to describe those to the user, the user 

should bear in mind that no modelling software should be treated as a black box, in which results 

are taken at face value.  With continued development and testing, we expect the range of 

solutions to be extended and better defined, and their accuracy and speed improved.  

 

The fourth algorithm is a sphere algorithm (EMSPHERE ïcopyright Eikon Technolgoies) which 

is solved by a traditional separation of variable capability and is highly accurate but limited to a 

spherical geometry. At present, the solution can be obtained for either dipolar sources or plane 

wave sources but we are extending this to Loop sources particularly for UXO applications.  

 

The fifth algorithm is based upon the formulation of P.Annan in his doctoral thesis of the 1980ôs. 

Annanôs formulation was utilized in the 1980ôs and 1990ôs in a software solution called 

UTPLATE (Marc Bloore). The mathematical formulation solves the EM response in the 

magnetic domain for a thin conducting sheet in terms of eigenfunctions of a particular operator. 

These eigenfunctions have traditionally been termed eigencurrents as they give the geometry and 

strength of the current in the plate which are the source of the secondary magnetic fields. We 

have taken the original formulation and made modifications to solution techniques and 

developed algorithms to use up to 12 eigencurrents. The order of the eigencurrents represent the 

complexity of the current pattern in the plate. Thus, the more eigencurrents are available the 

better the solution in terms of the complexity of the excitation magnetic field on the object, the 

proximity of the transmitter and the receiver and the size of the plate. As  an example, for an 

airborne TEM system such as VTEM, the older UTPLATE which was limited to only 4 

eigencurrents had a very limited accuracy as the source is quite small compared to the height 

above any anomaly and thus the gradient of the source over any anomaly is almost always very 

large unless the object is very small and immediately under the source. As a comparison to 

solutions such as Maxwell or Multiloop, those techniques can be thought to be having only 1 

eigencurrent and thus are very limited for only large transmitter loops with the anomalies placed 

such that the source is essentially uniform over the object. 

 

The final algorithm type is the Born algorithm implemented for gravity and magnetics as 

conventional but also available for some EM systems.  

 

Inversion: 

EMIGMA provides one-dimensional inversion for both frequency and time-domain data. In each 

of these domains, inversion is available for airborne and ground data. The inverse models can be 

fully constrained. 

 

FEM data: Four (4) algorithms are provided plus a depth imaging technique based on the 
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Sengpiel/Fraser section technique which are slight modifications of the Bostick-Niblett approach 

for plane waves. 

 

TEM data: Two (2) different inversion algorithms are available with each having two (2) forward 

algorithms thus providing a total of 4 algorithms depending on your need. New to EMIGMA are 

our multi-station or multi-separation inversions. 

 

Conductivity-Depth Imaging: 

 

EMIGMA offers CDIôs for both FEM (modified Sengpiel depth sections) and TEM (Eaton and 

Hohmann). 

 

For 3D inversion, we offer inversions for gravity, magnetics, resistivity, MT and CSEM. The  

CSEM implementation allows inversion for electric and magnetic fields as well as impedances 

and thus is suitable for inversion of CSAMT but as a controlled source survey and not assumed 

as a magnetotelluric survel. 

 

Tools for Magnetics 

3D Modelling 

 

In the 10 years following 2005, we changed our research focus to some extent towards magnetics 

and gravity problems. It has been an interesting period of time as our entrance to this was 

precipitated by the use of the LN algorithm to model magnetics. This was important as it allowed 

an accurate solution while limiting the magnetization to be parallel to the Earthôs field. Over the 

last several years, we have experimented and extended our capabilities to include de-

magnetization effects, magnetic channelling, magnetic interactions and then extended this to our 

inversion routines. Recently, we have included remanent effects and are now studying the 

problems of near-surface modelling and detection of magnetic anomalies. 

 

There are in total three (3) basic algorithms for 3D modelling of magnetics in EMIGMA but 

these may be combined with different forms of magnetics interactions between multiple bodies. 

As an example of magnetic interactions, we give the example of a weak to moderately weak 

magnetic structure near a larger and possibly more magnetic structure. It is often the case that the 

secondary excitation from the larger structure is important to understanding the geometry and 

magnetization of the smaller object. To our knowledge, no other software application, 

commercial or academic, offers these capabilities. The methodology for the interactions is born 

out of our work with EM scattering operators. 

 

Processing 

EMIGMA contains a series of FFT tools for Magnetics that include derivative calculation, 

upward/downward calculation, wavelength filtering and different reduction-to-the pole 

techniques. Our product allows one to export the derivatives or any of the processing back to 

EMIGMA as a survey so as to work with the exported survey with modelling or inversion. For 

example, one may upward continue and create a model for the processed grid and then model the 

data as if at another elevation and similarly for any other processing. It is very useful to generate 

the derivatives and then compare your modelled derivatives to the processed derivatives. This 

process greatly speeds up the modelling to data process. 
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Inversion 

EMIGMA offers 3D susceptibility inversion but with some twists. We allow for both direct 

matrix inversion and for smooth optimized inversion. We also allow you to use your magnetic 

vector components as well as your magnetic derivatives and also to utilize data at multiple 

elevations. For example, you may invert your ground data with your airborne data. EMIGMA 

also now offers to invert for structure within your topography. 

 

EMIGMA also offers Extended 3D Euler depth estimations and an inversion for the 

magnetization source vectors. 

 

Fluxgate Data 

You may now forward model or invert your 3-component fluxgate or squid data in either surface 

mode or borehole mode. You may also invert your surface data of this type. Shortly, you will be 

able to combine your borehole data with your ground or airborne TMI data in the inversion 

process. 

 

 

Tools for Gravity 

Gravity was first implanted in EMIGMA V8.1. Basic Gravity processing is included in our 

QCTool product. These include drift corrections and all the way up to advanced terrain 

corrections. QCTool is provided with any gravity license and import to EMIGMA from QCTool 

is a trivial operation. 

 

Advanced user functions are available EMIGMA. For example, EMIGMA contains a range of 

FFT functions for both gravity and magnetics, such as wavelength filtering, upward/downward 

continuation and derivative calculation. In addition, EMIGMA offers some very good 3D 

modelling capabilities and 3D Euler deconvolutions with post-processing as well as 3D 

inversions on a mesh including inversion for structure in the topography. 

 

Tools for IP/Resistivity 

Modelling 

EMIGMA offers two (2) algorithms for 3D resistivity modelling and the most comprehensive 3D 

modelling for IP available in the world. We also provide MIP and MMR modelling 

Inversion 

1D Resistivity inversion as well as a range of pseudo-section tools for both IP and Resistivity 

havebeen offered for some time in EMIGMA. EMIGMA V8.5 introduced our first 3D 

Resistivity technique 

 

Tools for MMR Surveys 

 

With the appropriate license you may now model MMR data of both borehole and surface survey 

types. Although the only import is for the Crone format, should you have another format, we 

would be happy to provide you with an import. 
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Tools for land based CSEM and CSAMT 

Modelling 

Full, accurate modeling of the 3D source with no need to assume your data is in the far-field.  

Impedances, E fields and H fields can be modeled individually. IP effects can also be included. 

 

Inversion 

EMIGMA V8.6 offers to our knowledge the very first correct inversion for CSAMT. Although, 

the technique was limited to 1D models, it most importantly includes the full effect of the source 

Including not only the galvanic currents which are injected but the induced currents produced by 

current flow along the wire. This is extremely important as it enable use of the full frequency 

spectrem and does not require the user to be in the far-field. 

 

3D inversion utilizing the full 3D source characteristics has been released in V10.X. 

 

Other Survey Styes:  EMIGMA also offers tools for  

 

Natural Field Techniques; This add-on includes functionality for marine, ground and airborne 

natural fields including MT, AMT, ZTEM and AirMT 

 

MTEM: Compehensive 3D modeling and 1D Inversion 

 

Xhole Surveys:  Crosshole tools are available for IP/Resistivity as well as EM. Sources may be 

extended grounded dipoles or point sources ( galvancic or inductive).  Capacitive transmitters are 

also allowed. The tools include 3D modeling, ray trace functionality and tomographic 

functionality. 
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WHAT EMIGMA  OFFERS 

A partial List  

Visualizer:   

ǐ Interactive, flexible, and fully 3D visualization tool 

ǐ Completely mouse-driven 

ǐ Fully integrated with Windows Vista/W7/W8/W10 and W11 

ǐ Visually construct, display and manipulate geological models in 3D with respect to 

measured, simulated and inverted data, model structures (prisms, plates, layers, etcé) 

survey design (transmitters and profiles), boreholes and borehole logs  

ǐ Modify attributes of the prisms, plates, polyhedra, layers, topography and survey within 

the visualization module  

ǐ View and analyse inversion grids. Slice and cut sections  

ǐ Import CAD geological specifications through a GEMCOM, GOCAD or Vulcan file 

importer and build and manipulate 3D models from them 

ǐ Reduce errors in model setups by visualizing the survey and model parameters 

ǐ Intuitive interface and its ability to give immediate physical meaning to data can increase 

the productivity of the geophysicist.  

ǐ Plot data as vectors, lines, surfaces and contoured surfaces 

ǐ View 3D inversions, 3D models and Euler solutions in 3D 

 

DBPlotter:   a completely unique x-y plotting software designed just for geophysical data.   

ǐ Integrated X-Y plotting for easy viewing of your profile, decay or spectral data. 

ǐ Allows comparison of actual data with simulated and inverted data 

ǐ Select the field components you would like to plot.  

ǐ Produces a professional graph to scale with labels and a comment box 

ǐ View both profile and decay representations of time-domain data or profile/spectral 

displays of frequency domain data 

ǐ Toggle through time or frequency channels, profiles, transmitters and data stations 

ǐ Display IP data as chargeability or as apparent resistivity  

ǐ CSAMT/MT data as apparent resistivity, phase, Tippers or field units. 

ǐ Residual Plotting  

ǐ Convert EM data to Apparent Resistivity 

ǐ Plot data and derivatives 

ǐ Plot Pseudo-Depths and Resistivities 

 

DBContour:    

a 3D contour application including interpolated inversion volumes and data surface displays 
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Grid contour:   (Grid Presentation) an enhanced grid tool 

¶ displays your interpolated grids 

¶ fills grids in 3 ways 

¶ Equal Area or Equal Weight displays 

¶ Contour and filling 

¶ profile data overlays  

¶ raster map overlays 

¶ convert data to apparent resistivity  

¶ calculate and display TEM decays in user selected windows 

¶ calculate and display Analytic Signal 

Survey Editor:   data point editing and viewing 

¶ view data point locations with editing 

¶ data overlays ( stacked profiles ) 

¶ visual data subset selector 

¶ analyse data over survey 

¶ view source ï receiver geometry 

¶ model underlays 

¶ clean surveys 

 

DataSpreadsheet:  spreadsheet plus plotting for editing 

 

Toolbox:  filters, compression, processing, line length calculation, export inversions to plan 

sections,  co-ordinate system translation and rotation including sources, receivers and 

models, outlier removals, extract survey segments, removal of gradients from magnetic or 

gravity data, sorting, rotation of data responses, é.. 

 

PseudoShow:  generalized pseudo-section tool 

¶ display pseudo-sections 

¶ by separation, frequency or time 

¶ grid and contour 

¶ step profiles or transects 

¶  

CDI Viewer:   (PEXShow) displays inversion sections 

¶ show 1D Inversions 

¶ contour and grid 

¶ resistivity/conductivity/permeability/log/linear/equal weight/equal range 

¶ export to ASCII files 
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FFT/DFT Processing:  perform 2D FFT/DFT functions 

¶ integrated 2D  tools 

¶ windowing, wavelength-h filtering,  

¶ upward/down continuation 

¶ several reduction-to-the pole algorithms 

¶ derivative generation 

 

Field Data Importers: Import field data directly into EMIGMA for  

Ease of modelling: 

ǐ Automatic selection of data locations, transmitters, receivers and data channels eliminates 

the need for users to specify the system and survey configurations. The user is required 

only to define the 3D geological and electrical model before the survey can be simulated. 

ǐ Transforming imported simulated data to time domain is essentially automated as the 

base frequency, waveform configuration, ramp times, data channel times and 

normalization are automatically selected.  

ǐ There is no need for you to know the system specification of your data, we have done the 

work for you! 

Data matching: 

ǐ Immediate viewing and investigation of field data. Once imported, you are ready to view 

and analyse your field data in our 2D Plotter, our 3D Visualizer or our Contour tool. All 

of these are designed to help in the careful analyses of your data for insight into your 

geophysical anomalies and your geological targets. 

EMIGMA is then relatively automatic for direct comparison of the modeled data to the measured 

data.  Based on a hypothesis of your geological environment, build a layered earth and add a 

target to your imported survey. Simulate the response in Forward Simulations and directly 

compare to your measured data.  Invert directly without the need to specify system 

characteristics with each inversion. 

 

1D Inversion: 
 ǐ 1D Inversion, Depth Section Display and Data Fit Displays 

 ǐ FEM ï ground and airborne  

 ǐ MT/AMT Impedance Inversions  

 ǐ CSEM/CSAMT - 3D Source Impedance and Field Inversions  

ǐ           Resistivity Data  

ǐ           TEM ï ground and airborne and borehole 
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3D Magnetics/Gravity Inversion: 

Generate 3D volume models of susceptibility or density with 3D inversion tools: 

 

ǐ Full 3D gridded inversions  

ǐ          Magnetization Vector Inversions 

ǐ Optimization & Direct Matrix Inversion 

ǐ          Physical sensitivity functions 

ǐ Iterative non-linear solutions 

ǐ          Iterative born and non-linear approximations 

ǐ Suite of minimization techniques 

ǐ          Removal of non-susceptible cells 

ǐ          3D Extended Euler depth inversions 

 

We have released new versions of our Magnetic and Gravity inversion capabilities. Extensions 

include 

i) ability to use large data sets and large inversion grids 

ii)  use of multiple data sets ï e..g. ground and airborne, or ground and borehole 

iii)  3D spatial constraints ï introduce your logging results as constraints, or surface 

measurements or lab results on cores. 

iv) Inclusion of topography within inversion models 

 

CDI Tools: 

 

Apparent Resistivity Calculation for HEM and FEM Data:  - Golden search plus Monte Carlo 

Pseudo-Depth and Resistivity for HEM Data: - Combined Sengpiel and Fraser Pseudo-Depth 

Polygenerator Tool: 

Generate synthetic topography and/or complex anomalies 

Data Exports: 

To XYZ, EiKonôs V6.X generation .pev format, 

Or to QCTool format from where one can export several formats include .gdb. 

Export results to other databases or export and zip for transfer to a colleague or client 
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CHANGES FROM PREVIOUS VERSIONS 

 

 
EMIGMA V7.x  (2000) was a complete redesign from earlier EMIGMA V6.x generations 

(1994-1990). However, many conventions and principles are still maintained from the earlier 

versions and form fundamental concepts for all EMIGMA versions. Thus, this manual is 

designed as a fundamental reference book for the use of EMIGMA. 

 

EMIGMA V 11.x can be run on any of the operating systems Windows Vista, Windows 7 and 

Windows 8.1 and W10 and W11. However, the product is primarily supported for W7 and later. 

It is entirely a Windows style program with integration between applications through a database 

architecture. In V11.x, applications share memory and interact directly through memory. 

 

Features of V11- Release 1  

Data Organization  

In old versions, the data file format was limiting. The user could easily generate many files in a 

modelling exercise which were difficult to organize and remember the details of the models. 

Recovery of interpretation status at a later time was awkward unless the user developed 

comprehensive file naming structures, or took copious notes on the model files. Additionally, 

integration of several data sets in the interpretation process was extremely difficult when a single 

file was generated for each model or inversion.  

 

In V11, multiple surveys, data sets, models and inversions can be contained in a single database 

file. Multiple organizational levels are provided allowing for a variety of organization criteria 

depending on the userôs preference. As examples, the user may organize by interpretation 

project, data type or simply organize all data and projects in one database file. The user may 

organize in a single project (one organizational level in the database file) several data sets for 

more ready analyses of the different data types and integration of models between data types.  

 

New data channels are provided such as GPS (x,y,z) , Altimeter, and FID , Latitude and 

Longtitude. This design will allow us to add data channels such as borehole geological or 

geophysical logs. 

 

Data Processing and Reduction  

Large data sets are now allowed (V6 is limited to 4000 data points per data set).  In V11, the user 

can easily compress data or create subsets of surveys. You can import your entire data set and 

create subsets if desired by compressing and/or selecting or removing part of the data. This 

allows you to more rapidly work with an interesting part of the data without modifying the entire 

original data set. 

Á An array of FFT tools for both gravity and magnetic data  

Á Three new reduction-to-the pole algorithms  

Á Wavelength filters plus upward/downward continuation. 

Á FFT tools may be performed on both measured and simulated data for evaluation of 

user processing 
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Á Digital and spatial data filtering techniques allowing user-selectable filter sizes for 

both 1D and 2D filters 

Á A number of other processing functions. 

 

Data Editing and Correction  

Correct the sign of entire components, fix individual values, remove bad data points, shift or 

multiply data and location channels . Features include, among others: 

Á Line sorting 

Á Line deletion 

Á Data compression with statistics calculation 

Á Select data through data display 

Á Remove a component, Multiply or Shift data values 

Á Insert new data values 

Á Delete a subset of data 

Á Coordinate editing including GPS Z and FID 

 

Tool Integration  

All simulation, data display, inversion, gridding tools, etc are fully integrated in V11 

 

3D Modelling  
Á Enhanced 3D gravity modeling algorithms 

Á Increased capabilities for magnetics modelling 

Á A new more accurate and faster 3D resistivity modeling algorithm 

Á Improvements to its electromagnetic modeling algorithms 

Á New EM modeling algorithms 

Á Extended batch mode simulation 

Á Greensô functions interpolation for faster multiple models 

Á Model suite generation and automatic ñbest modelò analyzer 

Inversion 

Á 1D TDEM inversion and now both in-loop and out-of-loop configurations, including 

airborne sytems with the use of multiple stations and/or multiple data components. 

Á Improvements to 1D inversion capabilities for FDEM and Resistivity 

Á MultiProcessor 3D magnetics inversion capabilities 

Á Gradient Magnetics and Gravity Inversion 

Á 3D Euler Deconvolutions with Rodin Post-Processing 

Á 3D Resistivity Inversion 

Á CSEM/CSAMT inversion utilizing the 3D source. 
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V11 Tools 

Á Excitation field calculation and viewing tool ï generate incident/freespace field and view in 3D  

Á Natural Neighbour, Delauney Triangulation, Minimum Curvature, Thin-Plate-Splines gridding 

and interpolation tool ï interpolate your data onto a regular grid using the latest interpolation 

technologies 

Á 3D Magnetics inversion extensions - utilize multiple altitude level data if available, automatic 

naming of inverse models including type, associated grid, etc 

Á 1D inverse extensions for FEM, MT, CSAMT, Resistivity ï included is a new Occam inverse with 

automatic layer reduction and joint susceptibility/resistivity inversions 

Á Direct comparison of model responses ï compare model responses or compare field data to multiple 

models, view model changes in Visualizer as you step between models 

Á Data and configuration editing, data compression, data reduction - data compression with error 

estimate calculation, edit system configuration, edit and correct data, extract data  

Á Advanced Modelling Tools 

a) Model suite generation ï run a suite of layered earth or plate models (prism suites in 

development) 

b) Large data set simulation ï new simulation engine allows user to model large data sets 

c) Extract previous model responses from data: e.g. extract regional magnetic response prior to 

inversion, remove overburden effects through modelling, build-up models for large data sets by 

modelling target by target 

Á Transform:  

a) Improved frequency interpolation allowing more accurate time domain calculations with fewer 

frequencies ï up to 60% reductions in calculation time with improved accuracy, as much as 80% 

reductions with similar accuracy 

b) Transforms of large airborne TEM profiles 

c) Significantly reduced memory allocations to allow for transform of large datasets 

d) Accurate TEM system representation for improved modeling and inversion 

Á Data Analyses  
a) DbPlotter, Visualizer, dbContour ï plotting and display of the data from multiple models against 

each other or field data in the same plot 

b) Plot residuals between your model and field data or between models 

c) Stepping between models in Contour and Visualizer (with model views) 

d) Improved data display and new features in Visualizer  

e) Many new mapping capabilities  

f) New gridding algorithms and grid analyses tools 

g) A wide selection of datums for UTM projections as well as projections for polar latitudes 

h) Import and calibrate a raster map to UTM coordinates or latitude/longitude 

i) Overlay raster maps with data grids 

j) New graphical data editing tools 

k) Display by FID (fiducial) 

l) Display altitude, GPS Z, Apparent Resistivity, Estimated Error, etc 

m) FFT processing 

 

Á Visualization 

a) Re-worked 3D visualizer allows faster loading of inversion grids  

b) A new tool for viewing data versus pseudo-depths 

c) A new tool for analyzing 1D inversions as geoelectric sections 

d) New tools for building 3D models in conjunction with data 

e) Improved image exports in both raster and vector formats 

f) Grid contour and a new MULITIGRID tool 
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Á New data imports 

Airborne Time Domain ï SkyTEM, VTEM, HeliTEM, Tempest, Genesis 

Large data set FEM and Magnetics including gradients or Magnetic components 

IP/Resistivity ï Geosoft, IRIS, Zonge, EM34/31/38, Phoenix,  

QCTool formats for MT, CSAMT, Magnetics, Gravity, airborne EM 

EM61-63, EM31-R, Gradient Magnetics and Tensor Gravity 

Zonge TEM, CSAMT and IP/Resistivity using .avg files 

AMIRA TEM imports including B-fields 

Crone MMR and borehole magnetics import 

 

Á Compatibility with earlier versions EMIGMA V6.4 EiKon files (*.pev) can be  

Á directly imported into the database and organized by dataset. Datasets can also be exported 

from the V11 database back to a .pev file for use in EMIGMA V6.4. All older versions of 

EMIGMA database versions V7.1 and higher can be opened directly to V11. 

 

Á Sharing Models and Interpretations ï the user may export an entire database or subsets of 

the database to another database either across the net to another userôs database or zip the 

resulting directory and e-mail the database and attached flat files to your colleagues. You can 

include your field data, grids, models, inversions, plot settings, etc. 

 

As well as: 

 

Á CDI Viewer - depth section viewing tool for 1D inversions  

Á Pseudo-Show - pseudo-depth section tool for data with multiple separations, frequencies or 

time windows  

Á Aeromagnetic Compensation ( only included in V8.1) 

Á New Data Filters - Median, Mean, Polynomial (1D and 2D) , and more 

Á Base Station Magnetic Corrections  

Á Gravity Corrections including modern style terrain corrections 
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Notes On Installations 

EMIGMA 7.8 and earlier versions expected to find a PREiKon directory on your disk. 

This is no longer required as Vista and later does not allow this procedure. Other 

subdirectories of the EMIGMA database are now utilized for the same purposes. 

 

THE SOFTWARE DONGLE .  
If you are running EMIGMA  in a WINDOWS-based systems, a software dongle will be 

necessary.  The software dongle contains different codes which control the availability of 

various aspects of EMIGMA. The dongle is read on startup, and EMIGMA  is configured 

in accordance with the contents of the dongle.  In this way, it is possible to customize 

EMIGMA  to particular individual requirements. 

 

The software dongle should be plugged into the parallel port or USB port of your 

computer before EMIGMA  is started, and should remain in the port for the duration of 

any operations, models or inversions.  The executable may be placed on a number of 

computers, but the dongle must be on the computer when executing. 

 

Note: For new users using Windows Vista, and higher, a driver must be installed to see 

the dongle.  We have 2 versions of our dongle: Keylok and Sentinel. If using a Keylok 

dongle, Windows will install the appropriate driver automatically once the dongle is 

plugged into your USB port. For the sentinel, a driver must be installed. This is normally 

done automatically during installation of EMIGMA. However, if there are problems then 

the driver installation software is found inside /EMIGMAv11/drivers.   

Note: Parallel-port or USB-port dongles are available.  Parallel port dongles are still 

recommended for field operations as they are more durable and harder to lose. 
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CONVENTIONS  
The following conventions are used in EMIGMA : 

 

    Right handed coordinates:  Z up,  X east,  Y north 

 

Phase: Phase convention of exp(-iwt) unless otherwise specified. It can be switched 

when displaying. 

 

Strike: Strike angles are measured clockwise in degrees from y (North) to x (East). 

 

Dip: Dip convention is measured based on the right hand rule. If your right hand thumb is 

pointing in the direction of strike, your anomaly (your fingers) dip down to the right.  

 

Declination: Declination angles are in degrees clockwise from y towards x. 

 

Units: SI units. Distances are in meters, angles in degrees or mrad. 
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SECTION II - EMIGMA V 11.x OVERVIEW  

 

 

 

Some small changes may be found in the interfaces
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Technical Documents: 
 

Included are tutorials, presentations and manuals. During a full installation all of these are installed in directories 
below the main EMIGMA directory .  
 
 
Technical Support:  support@petroseikon.com          Open 5 days per week and part time on weekends 
 
 

mailto:support@petroseikon.com
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SECTION III - STEP-BY-STEP GUIDE 
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This section of the manual deals with specific issues in regard to operating EMIGMA V11.x.  For 

a more complete discussion of how to use these inputs to represent a particular geophysical 

system and geological structure please refer to Section V, Chapter 3 on Effective Modelling, 

Inversion and Data Analyses . 

INSTALLING EMIGMA v 11.x 

Before you begin, ensure that your dongle key is attached to your USB or parallel port. 

Upgrading from a Previous Version of EMIGMA  

Note for previous users of EMIGMA - EMIGMA V11.x will not operate properly with multiple 

versions installed on your computer so it is recommended that you uninstall any previous versions of 

EMIGMA before proceeding. EMIGMA V8.1 and later will be uninstalled automatically. 

Performing a new installation 

¶ Insert the CD into your CDRom  

If AutoRun is configured on your computer, the installation will begin automatically  

If not, run CD_Drive:\ EMIGMA_Setup.exe  

Installation Options 

Note: These operations should be performed by the installation program but if there are problems, 

these instructions are for manual adjustment. 

1) Setting License Variable 

You may need to set an environmental variable through Control Panel / System 

SET environmental variable TGS_LICENSE_FILE to InstallDirectory\emigmav11\bin\ password.dat  

 

Note: If you have an environmental variable set for a previous version, you will want to delete this 

earlier variable.  

 

2) Setting your path 

Ensure InstallDirectory \emigmav11\bin is on your path  

 

Note: Ensure that password.dat and peusera.dll were copied successfully to the above installation 

directory. If they were not, manually copy the files to your installation bin directory.  

 

3) Installing Sentinel Drivers  

Sentinel Drivers must be installed on your hard drive in order to access the dongle. Drivers may 

already exist on your computer from another program. If, after a successful installation of EMIGMA 

you get the warning message error accessing key then you need to install the drivers.  

InstallDirectory \emigmav11\drivers\Sentinel Protection Installer 7.x.x.exe:  

Note that the Sentinel drivers can be lost by your system at a later date. If you get the error message 

error accessing key at any point, re-install the Sentinel drivers.  

 

4) Reboot to ensure the installation is completed. 
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Requesting a TGS password 
 

In order to avoid the expense of licensing passwords, you will encounter an error message upon 

starting EMIGMA V11 TGS License File Error . This is just a warning message. Please click OK to 

this message and continue normal use. Passwords, licensed to a particular hard drive, are available 

upon request at cost.  

 

To request a TGS password 

¶ At the command prompt, go to your boot drive and type dir p  

¶ E-mail the 8 character hex serial volume id to support@petroseikon.com  

A password.dat file will be e-mailed back to you. Copy this password.dat file into your 

InstallDirectory\emigmav11\bin directory.  

 

Note that this may be a restriction because it will limit your use of EMIGMA to one computer. 

Normally, one gets used the Warning message and it causes no concern. 
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GETTING STARTED  

Start -> Programs -> Emigma V11.x-> Emigma V11.x 

 
Troubleshooting: If you get a TGS License Check Warning - Product "Open Inventor" is not licensed for this host - or - 

Product "GraphMaster" is not licensed for this host when you execute EMIGMA V11 (and/or open a file into Viz) - Click 

OK . This is a warning only and you will be able to continue using EMIGMA V 11 with full functionality.  

 

When you run EMIGMA, the Start dialog will appear offering the following options for you to select: 

 
 

To open an existing database 

The Open an Existing Database option will be selected by default. In the field below you will see the 

list of the demo databases and databases you created in previous times. You can also add other existing 

databases to your list: 

¶ Double-click the More Files item that precedes the list to display the Open Database File 

dialog  

¶ Select a database and click Open  
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To create a new database 

¶ Select the Create a New Database option in the upper part of the Start Dialog. The Save New 

Database dialog appears  

¶ Enter the name for the new database, select the folder to save the database in and click Create. 

The blank Database dialog will appear bearing the name you assigned to it  

Note. If you select an already existing .mdb file, it will be overwritten to produce a blank database 

 

 

To download EMIGMA updates: 

 

¶ Select Check for updates  

¶ If you have any problems connecting to the update server, activate the Use Proxy checkbox. 

Otherwise, leave it unchecked since it will noticeably increase the length of the download 

process.  

¶ Click OK , EMIGMA will close and the Update window will be launched.  
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CREATING PROJECTS 

EMIGMA suggests various ways of data organization depending on the userôs preference. The 

backend of EMIGMA is an object database. It allows one to organize data into multiple levels based on 

different criteria. For example, you may divide your database into projects proceeding from the type of 

data or the simulation to be applied. You may also choose to create a single project for multiple 

datasets to provide more ready analyses of different data types and integration of models across all data 

types within a project. Use whichever way you think is best to meet your modeling purposes. 

The Database dialog to appear on starting EMIGMA has three levels of data management. The first is 

Projects in Database, which is divided into one or more Surveys, which, in their turn, may contain 

one or more Data Sets. In one project, the surveys may represent different systems or data type, being 

associated with each other only, for instance, by a territorial criterion; as for the data sets in each 

survey, they may be numerous, measured or simulated, but must have the same strict structure defined 

by the system geometry, number of locations, etc. 

 

Fig. 1
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Creating Projects From Imported Data 

All import wizards in EMIGMA are customized, which means that each separate import procedure has 

been created to meet the specific requirements of our customers.  

You can bring your measured data into the database either in the manufacturerôs file format, as an 

ASCII columnar file or using a QCTool file. The first, for example, includes Crone, Geonics TEM, 

UTEM, Scintrex or Zonge data, the second includes gravity data, magnetic, FEM and airborne EM, 

and third can be used for Magnetics, Gravity, Airborne TEM, and MT. 

You can also import TEM data in the AMIRA format (SIROTEM and SMARTTEM) . 

¶ If you want to create a new project, you can click the Create Project button in the 

bottom of the Projects in Database section. Then select Create a blank project. 

The Name for New Project dialog appears: 

 
¶ Insert a name to give to your project and click OK . 

1. Click the Import  button  on the main toolbar. 

2. The Import dialog appears. This dialog includes two tabs: Raw Data Formats and Other 

Sources: 

¶ The Data Group area of Raw Data Formats tab includes five options: EM , Potential 

Field, IP/Resistivity, CSEM/CSAMT and Magnetotelluric. They provide the data 

formats for respective survey methods. For EM , the data types correspond to EM 

methods will be shown in the table below, for example: Airborne TEM , CRONE etc. 

For Potential Field, it will show DC Magnetics, Gravity  etc. For IP/Resistivity, it 

will show Generic IP, Generic Resistivity etc. Select the option you need and click 

OK .  

¶ The Other Sources tab includes other types of format GeoTutor file and EMIGMA   

database. Select the option you need and click OK . 
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Fig. 2 

Note. Meanwhile, your new project will be added to the Projects in Database list and EMIGMA will 

automatically assign its own internal number to the project (Project ID) and generate the date of its 

creation 

Example: Importing GEONICS TEM data  

Select GEONICS TEM from the Import Utilities  list of the Import File to Database dialog and click 

OK 
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Step 1 

The GEONICS TEM Import Wizard, Step 1: Input File Specification  dialog offers you to specify 

your input file: 

 

In this dialog: 

¶ Select between the Fixed System and Moving System if you are importing surface TEM data 

or click Borehole System if you are importing borehole TEM data 

¶ If the Fixed or Moving System options are selected: 

ü Place you cursor in the Input Filename field and click Browse to bring up a standard 

Windows-style dialog for searching and opening files. Find the required de-rotated.raw 

file and click Open. The file name and path will appear in the Input Filename field 

¶ If the Borehole System option has been selected: 

ü The Borehole data measured only along hole axis (Z component) box will be 

checked by default. In this case only the Input Filename field will be active. Browse 

for a processed de-rotated .raw file. Its name and path will appear in the Input 

Filename field. 

ü To import additional (unprocessed) information which otherwise may be missing, de-

select the Borehole data measured only along hole axis box. This will activate the 

Input Filename of Original .raw Data (Not De-Rotated). Place your cursor in this 

field and click Browse to search for a not de-rotated.raw file and click Open. The file 

name and path will appear in the Input Filename of Original .raw Data (Not De-

Rotated) field 
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¶ To view the file to import, select it in the respective filename box and click View. The File 

View dialog will appear containing the file in the text format 

¶ To view the components contained in the file to import, click Detect in the Components 

section of the dialog 

¶ Click Next. 

If you are importing borehole data, the intermediate GEONICS TEM Import Wizard, Step 1a: 

Borehole Geometry Specification dialog will appear: 

  

Geonics borehole data files do not contain information on borehole geometry (i.e. dip and azimuth). 

You can recover this information from an ASCII borehole geometry file or input it manually. In the 

latter case, your entire hole will be considered as one segment. 

¶ To load borehole geometry information from an existing ASCII file: 

ü Select the Input from a file  button in the upper part of the Hole Segment Information 

section. The Browse button will become active. Click this button to search for an 

ASCII file: 
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The file name and path will appear in the box across the Browse button, whereas the 

File View field will contain the loaded data in the text format 

¶ To manually input the borehole geometry: 

ü Select the User Input  option. The four boxes below become enabled 

ü Input your own values of azimuth, dip and depth in the respective boxes 

¶ Specify the X and Y coordinates of the collar position, since neither Geonics borehole data files 

nor ASCII borehole geometry files contain collar coordinates, except for Z, which is always -

0.1 

¶ Select between Geological Azimuth and Grid Azimuth  in the Azimuth to be used section. 

The second will be selected by default, since grid azimuths are commonly used for the local 

coordinate system 

¶ Select between Meters and Feet in the Depth Unit section 

¶ Click Next to proceed to Step 2. 

Note: In borehole systems, a message may appear urging you to specify the receiver coil area; this 

is a warning that the current Geonics data file contains no coil area information and you will have 

to input it manually in the dialog to follow 

Step 2 

The GEONICS TEM Import Wizard, Step 2: Corrections  dialog offers you to check or specify 

the settings related with the system geometry: 
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¶ In the For Transmitters  section: 

ü If you have a borehole or fixed system, the Geonics data file assumes the loop center to 

be 0, 0 unless specified otherwise. In the latter case, make sure the correct position is 

inputted 

ü If you have a moving system, the Loop Center settings are replaced by the ones for X 

and Y coordinates of the Tx-Rx separation. The latter are either detected from the 

Geonics data file (if available) or inputted manually 

ü The loop dimensions are usually detected from the Geonics data file. If they are not, 

input them manually 

ü The attenuation factor, electric current and ramp time are detected from the Geonics 

data. Check for errors 

¶ In the Base Frequency (Hz) section: 

ü Select between the North American and Not North American User standard frequency 

settings to adjust the base frequency. This will also change accordingly the start and 

end times in the Primary Channel section of the dialog 

¶ In the For Receiver section: 

ü Specify the effective coil area if it is not detected from the Geonics data file. If it is, 

check it for errors 

ü The mean time of Channel # 1 is detected from the Geonics data file. Check it for 

errors 

ü Leave the box to the right checked if you want to apply the mean time detected from 

the Geonics data file to the entire Channel 1; de-select the box, if your objective is a 

certain time gate with the mean value specified by you in the Mean Time for Channel 

1 field 

ü In the Primary Channel section, check Include Primary Channel if you want to 

import it as well. In the boxes on the left, you can see the start and the end times of the 

on-time window detected from the Geonics data file 

¶ In the Coord.System section: 

ü Choose Absolute, Horizontal  or Profile for surface systems and Uhole for borehole 

systems. In the latter case, Uhole must be selected by default 

¶ In the Receiver Direction section: 

ü To change the direction of any of the receiver coils, check the respective box. This will 

in effect change the sign of the response, which becomes necessary when profiles have 

been surveyed in opposite directions, while the direction of the coil has not been 

changed at the same time 

ü In the Assign Coordinates section, leave default in the X dropdown list if the 

coordinates are set in the file to import as Column 1 for X and Column 2 for Y. The 

import recognizes the directions associated with the coordinate. For example, if it sees 

500S in the first column, it will set it as the Y coordinate. However, the óSô suffix on 

the data is mandatory, otherwise the import may misread coordinates of data. 
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¶ The Output Locations checkbox is set to the decreasing order. To organize your output 

information in the increasing order, de-select this box 

¶ Click Apply  in the Settings related to profile section to save all the changes before 

proceeding to the next step 

¶ Click Next 

Step 3 

The GEONICS TEM Import Wizard , Step 3: Transmitter Loop Specification dialog offers you to 

check, edit or import the loop configuration. 

¶ Check the coordinates of the loop vertices in the spreadsheet-like table of the dialog. Their 

order coincides with the current flow direction, with the last corner repeating the first one to 

close the loop 

¶ To add a vertex, specify its number and X, Y and Z coordinates in the boxes of the Edit Loop 

Vertices section and click Insert. You will see the vertex in the row you specified 

¶ To edit a vertex, select it in the table, change its X, Y and Z coordinates in the respective boxes 

of the Edit Loop Vertices section and click Modify  

Note. If after import and simulation, the sign of your data is incorrect, re-import using the Reverse 

Current Direction button in this dialog 

¶ To import a loop: 

ü Click Import  from a loop file. The respective dialog will appear: 

 

The loop file to import is to have a format as shown in the sample 

ü Click Browse to bring up a standard Windows-style dialog and open the required file. 

Its name and path will appear in the Loop file box and related comments will be 

displayed in the field below 

ü Click View to check the format of the file 
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ü Click OK  to complete loop import and return to the GEONICS TEM Import 

Wizard, Step 3: Transmitter Loop Specification dialog. The spreadsheet-like table 

will contain the vertices of the imported loop 

Click Next to proceed to the Step 4. 

Step 4 

The GEONICS TEM Import Wizard Step 4: Run and Output  dialog is the concluding stage of the 

GEONICS TEM data import. It runs your files, saves them to the database, allows you to add loops or 

profiles to the already available data.  

 

¶ In the upper part of the dialog, the Data reduced by transmitter current area contains two 

options: Not reduced and Already reduced. If the imported data is already divided by loop 

current (normalization), select Already reduced and the box Reduce data by current (The 

data will be divided by the loop current) below will be inactive. Otherwise, select Not 

reduced and you will have the choice of whether click box Reduce data by current (The data 

will be divided by the loop current) to normalize the imported data or not. 

¶ Click Process to run the data file to import 

If at any point there is more than one measurement, all the measurements at this point will be 

processed. If you select the option Average Data if more than one has been found before 

clicking Process, then the Duplicate Data dialog will appear to warn you the average of all 

measurements will be taken. This dialog may appear up to 3 times (for the X, Y and Z 

components). To ignore it, click OK . If you click Restart Import , this will return you to Step 

1 of the import procedure, while your previously selected settings will be lost 

¶ Click Save to DB to save the processed data 

¶ Click Restart to start over from Step 1 of import procedure 

¶ All done, click Finish in the bottom of the dialog. 
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Creating Projects from Scratch (synthetic models) 

1. Click the Create Project button in the bottom left-hand section of the Projects in 

Database dialog. In the Select dialog to appear, select the Start a New Modeling 

Survey button: 

 

The Name for New Project dialog appears 

 

2. Type a name to give to your project and click OK . 

The Transmitter -Receiver dialog opens allowing you to specify your system geometry: 

 
Fig. 3 

Note. Meanwhile, your new project will be added to the Projects list of the Database page and 
EMIGMA will automatically assign its own internal number to the project (Project ID) and 

generate the date of its creation 
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Specifying System Geometry 

In the Tx-Rx tab, select the System Mode from the respective dropdown list. You have seven options: 

Gravity , Magnetic, MT , CSAMT , EM/IP/Resistivity , CSEM and ZTEM . 

To specify a gravity system 

¶ Select Gravity  from the System Mode list (Fig. 3). The Gravity Field System dialog appears 

 

¶ Specify the number and orientation of the dipoles and click OK . The rest of the Tx-Rx tab will 

be filled out automatically 

¶ To add a dipole, click the Receiver Input button to reopen the Gravity Field System dialog 

and check dipoles as needed 

To specify a magnetic system 

¶ Select Magnetic from the System Mode list in the Tx-Rx tab, Fig. 3. 

The Earth Field System dialog appears 

 

¶ Specify the inclination, declination and intensity in the respective fields and click OK  

OR 

¶ Click the Calculate IGRF button to compute these parameters from your latitude and 

longitude.  

The Inclination/Declination/Intensity Setting dialog appears 
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¶ Select the Determine from Data File or Latitude/Longitude User Input option to activate 

the Parameters, Date and Coordinate Frame sections below. The Date section contains the 

current date.  

¶ Enter Latitude, Longitude, and Height above sea level in the respective fields of the 

Parameters section.  

¶ Select between Geodetic and Geocentric in the Coordinate Frame section.  

¶ Click Process. The IGRF  Values section will update accordingly.  

¶ Click Set to return to the Earth Field System dialog.  

¶ Click OK  in the Earth Field System dialog to confirm the values and proceed to the next 

dialog with the same name:  
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¶ Set Dipole Codes and click OK  to close the dialogs and view the created system back in the 

Tx-Rx tab.  

¶ To reopen the dialogs, use the Transmitter Input  and Receiver Input buttons in the left-hand 

part of the tab. 

To specify an MT system 

¶ Select MT  from the System Mode list of the Tx-Rx tab, Fig. 3. 

The Magnetotelluric System dialog appears 

 

¶ Specify the declination of the E polarization in the respective field. This is the polarization of 

the electric field in the source plane wave. The declination of the H polarization will change 

accordingly by 90 degrees 

¶ Set the values for the X-axis declination of the receiver. The measurement setup may be 

oriented at any angle 

¶ Set the lengths of the first and second E field dipoles 

¶ Click OK  

¶ To change your settings, click Transmitter Input  or Receiver Input buttons, Fig. 3, to reopen 

the Magnetotelluric System dialog and to insert new values. 

To specify an EM/IP/Resistivity system  

¶ Select EM/IP/Resistivity  from the System 

Mode list of the Tx-Rx tab, Fig. 3 

¶ Select between the Fixed and Moving 

systems 

¶ Specify your transmitter type in the respective 

section and click Transmitter Input . The dialog to 

appear depends on the transmitter type you selected 

Specifying Transmitter type 

mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/specifying_system_geometry.htm
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Coil Transmitter 

If you select Coil, the Transmitter ï Dipole dialog will appear: 

¶ Specify the Tx dipole codes 

Should you have an electric dipole, its z coordinate will automatically set to its maximum, 

which is ï0.1. Should you have a magnetic dipole, its z coordinate will automatically set to its 

minimum, which is 0.1. 

 

¶ For fixed systems, specify the origin coordinates in the respective section 

¶ Click OK  to close the dialog and view your transmitter information on the Tx-Rx page 

¶ To add a new transmitter, make sure that the Add option is on in the Tx/Rx Replacement 

Mode section of the Tx-Rx page and click the Transmitter Input  button to reopen the 

Transmitter ï Dipole dialog and specify the codes of a new dipole 

¶ To replace a transmitter, switch to the Replace option in the Tx/Rx Replacement Mode 

section and click the Transmitter Input  button to bring up the Transmitter ï Dipole dialog 

and change your settings 

Current Dipole 

If you select Current Dipole, the Transmitter Input  button will bring up the Bipole Length dialog: 

 

Fig. 3a 

¶ Specify the bipole length and select its orientation from the list. 

The list contains 4 items: X, Y, Z following a blank item provided for those cases when bipole 

orientation is to be specified each separate time 

¶ In a fixed system, specify the position of the bipole center in the respective fields 

Should it be an X orientation, the X Center value will define the position of its center relative 

to the X-axis. The z coordinate will be set automatically to ï1 

¶ In a moving system, specify the position of the transmitter and receiver relatively to each other 

in the right-hand section of the dialog 

¶ Click OK  
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The Extended Source dialog appears containing the settings you defined in the Bipole Length 

dialog: 

 
Fig. 3b 

¶ To change the settings: 

ü Select the vertex row and type in new coordinates 

ü Switch to Replace in the Mode section and click Add to the List 

Note. If you change your mind, click the Retrieve/Restore button to return to your previous 

values 

ü If necessary, alter the value of the antenna height in the respective box and click Change 

or, if it is to vary, check the Variable box 

¶ To change the coordinate for all vertices by the same value 

ü Select the axis from the Shift Coordinate list 

ü Type in the value you want to change the coordinate by in the Value box and click Apply . 

¶ To input a bipole from another survey within the same project 

ü Click Replace Transmitter to open the Browse For dialog 

ü Select the required survey and bipole in this dialog and click Replace 

¶ To change the current to reverse, click the respective button in the bottom right-hand corner of 

the Extended Source dialog 

¶ Click OK  to close the dialog and view your transmitter information on the Tx-Rx page 

¶ To replace a bipole: 

ü Select the Replace option in the Tx/Rx Replacement Mode section of the Tx-Rx tab and 

click Transmitter Input  

This will bring up the Extended Source dialog (Fig. 3b) 
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ü Make your changes in the dialog as described above, click Add to the List and OK  

Loop 

If you select Loop, the Transmitter Input  button will bring up the Loop Dimensions dialog: 

 

¶ Specify the length of the loop sides in the X Length and Y Length fields and the position of 

the loop center relative to the X- or Y-axis 

¶ In a moving system, specify the position of the receiver and transmitter relative to each other 

¶ Click OK . 

The Extended Source dialog appears (Fig. 3b): 

¶ To add more loop vertices, specify the X and Y coordinates in the respective section and click 

Add to the List 

¶ To replace a loop with one from another survey within the same project 

ü Click Replace Transmitter to open the Browse For Tx Loop dialog 

ü Select the required survey and loop in this dialog 

ü Click Replace to return to the Extended Source dialog 

¶ For the rest of operations in the Extended Source dialog, follow the respective procedures in 

the Current Dipole section and click OK  to return to the Tx-Rx page, Fig. 3 

¶ To add a new loop, make sure that the Add option is on in the Tx/Rx Replacement Mode 

section and click the Transmitter Input  button to reopen the Loop Dimensions and then the 

Extended Source dialog to specify the dimensions and vertices of the new loop 

¶ To replace a loop, select the Replace option in the Tx/Rx Replacement Mode section and 

click Transmitter Input . This will bring up the Extended Source dialog right away. Make 

your changes, click Add to the List and OK . 
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Pole 

If you select Pole, the Transmitter Input  button will display the Pole Tx dialog: 

¶ Specify the distance to the infinity pole and its coordinates 

 
¶ Click OK to proceed to the Extended Source dialog (Fig. 3b). Continue as described in the 

Current Dipole section. 

Specifying Receiver Type 

Select the receiver type in the respective section of the Tx-Rx page, Fig. 3, and click Receiver Input. 

As with transmitters, the dialog to appear depends on the receiver type you selected. 

¶ If you select Coil, the Receiver ï Dipole dialog will appear. Specify dipole codes in the 

respective section. To change back to initial settings, click the Retrieve/Restore Data button 

¶ If you select Voltage Dipole, the Bipole Length dialog (Fig. 3a) will open to be followed by 

the Extended Source dialog (Fig. 3b). Go through the steps described in the Current Dipole 

section 

¶ If you select Pole, the Rx Pole dialog will open to be followed by the Extended Source dialog 

(Fig. 3b). Go through the steps described in the Pole section of Specifying Transmitter Type 

In case your system is fixed, you will return to the Tx-Rx page right from above dialogs. If it is 

moving, you will have to specify the separation parameter. 
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Specifying Separation 

In moving systems, after you have specified the receiver type as described above, the Separation 

dialog will appear: 

 

¶ In this dialog, Index is the record number of separation and is 1 by default. 

¶ Specify the relative separation in the ȹX, ȹY and ȹZ boxes and click Add to List . Repeat as 

many times as the number of separations you have 

¶ Select between the Transmitter , Center or Receiver options, which are conventions used as a 

reference point 

The center point convention means that the transmitter is located +1/2 the separation parameter 

from the plot point. In the transmitter point convention, the transmitter and the plot point 

occupy the same position, whereas in the receiver point convention, it is the receiver that 

coincides with the plot point 

¶ To switch between the three options, select a required switch function in the respective section. 

Linear  is set by default 

¶ Select between the Tx leads Rx and Rx leads Tx options to define the sign (negative or 

positive) of separation 

¶ To delete a separation, select it in the table and press the Delete key 

¶ Click OK  to close the dialog and return to the Tx-Rx page, Fig. 3. 

You can see the specified separation data in the upper right-hand field of the page. To change 

these data, click the Separation(s) (Moving System) Input button above this field. This will 

immediately display the Separation dialog. 
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Using IP/Res Wizard 

You can also use the IP/Res Wizard to automatically add the geometry of your system. As of now, 

only five standard configurations are available: Wenner, Schlumberger, Dipole-Dipole, Pole-Dipole 

and Gradient: 

¶ Click the IP/Res Wizard button in the bottom left-hand corner of the Tx-Rx page, Fig. 3 

The Select System dialog appears 

¶ Select one of the five options and click Next 

ü If you select Wenner, the Wenner Sounding System dialog will appear containing the 

respective diagram. Change the suggested length of the transmitter dipole as needed; this 

will automatically change the length of the receiver dipole. Specify the separation and click 

Finish 
ü If you select Schlumberger, the Schlumberger Sounding System dialog will appear 

containing the respective diagram. Change the suggested length of the transmitter dipole as 

needed; this will automatically change the length of the receiver dipole. Specify the 

separation and click Finish 

ü If you select Dipole-Dipole, the Dipole-Dipole System dialog will appear containing the 

respective diagram. Change the suggested length of the transmitter/receiver dipole and 

specify the number of receivers. Select which of the two ï transmitter or receiver ï is 

leading and click Finish 

ü If you select Pole-Dipole, the Pole-Dipole System dialog will appear containing the 

respective diagram. Change the suggested distance to the infinity pole, length of the 

transmitter/receiver dipole and specify the number of receivers. Select which of the two ï 

transmitter or receiver ï is leading and click Finish 

ü If you select Gradient, the Gradient System dialog will appear containing the respective 

diagram. Change the suggested length of transmitter/receiver and specify the center position 

of transmitter. Click Finish. 

To define system components for modeling 

If you have a number of transmitters, receivers or separations, you may choose to use either all of them 

or only their concrete combinations in further modeling: 

¶ Click the Select All button to add all transmitters, receivers and separations into the 

Component table in the bottom right-hand corner of the Tx-Rx page, Fig. 3. This will result in 

all possible combinations 

¶ Select a required transmitter, receiver or separation in the respective field and click the Create 

Component button. This will add only those combinations that are based on your selections 

Note. In the case of gravity, magnetic and magnetotelluric systems, the list of components will be 

generated automatically. 
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To specify the coordinate system 

In the Tx-Rx tab, Fig. 3, there are two dropdown lists: the Transmitter Coordinate System and the 

Receiver Coordinate System. The first is not active, so to change it, you have to specify the 

coordinate system in the second. However it is true only for moving transmitter geometries. In the case 

of fixed geometries, the transmitter will always be located in the absolute coordinate system and the 

option in the respective list will read Absolute: Parallel to Absolute system no matter which 

coordinate system is chosen for the receiver. 

In MT, the magnetotelluric option will be selected. 

For more information on the coordinate systems in EMIGMA, go to the Specifying Output section of 

the present manual. 

 

There are 5 intrinsic coordinate setups for EMIGMA. Four are shown below. Uhole for borehole 

systems, Profile if the X component is measured parallel to the profile, Horizontal if parallel to the 

horizontal projection of the profile and Absolute (geographic). The fifth is Magnetotelluric and used 

only for MT surveys. (XGrid azimuth, YGrid Azimuth, Z Vertical) is a coordinate system for vector 

component data such as airborne 3-component magnetic data where the data is de-rotated so that X is 

along a specified grid azimuth and horizontal, Y is perpendicular to X and horizontal and Z is perfectly 

vectical. 
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Specifying Profile Information 

If imported data, this section will be filled during import but may be edited. 

To specify profile information, go to the Profiles tab of the Property Pages dialog: 

 

Fig. 4 

To add a new profile 

¶ In the Generate Stations with Constant Step section, specify the X, Y and Z coordinates of 

the first station and click in the respective boxes for the last station to change its coordinates 

accordingly 

¶ Specify the step in the Station Increment box and click in the Num. of Stations box to change 

the number of stations accordingly 

¶ Click New Profile. 

The new profile will appear in the table in the top left-hand corner of the tab. By convention, this table 

will be referred to as the List of Profiles. The spreadsheet-like table below will show all the stations 

and their coordinates and will be referred to as the List of Stations. 

Information on each profile can be viewed in the section to the right of the List of Profiles. Select a 

required profile in the List of Profiles and this information will be displayed automatically. 

To rename a profile 

The profile name and number will be generated automatically, with the very first profile to be named 

Line 0 

¶ Select the profile you want to change the name of in the List of Profiles (Fig. 4) 

Its name will be displayed in the Change Name box of the Modify Profile  section 

¶ Replace the former name with a new one and click the Apply  button to the right. The name of 

the profile you selected will change respectively 

To replace a profile 

¶ Select the profile you want to replace in the List of Profiles (Fig. 4) 
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¶ Make your changes as required in the Generate Stations with Constant Step section and click 

Replace 

The profile you selected will be replaced with the one you specified. If necessary, change its 

name as described above. 

To import a profile 

¶ Click Import Profile  in the top right-hand corner of the Profiles tab, Fig. 4 

The Import Profile  dialog will open offering you to select one of the six formats available for 

import: 

 
Fig. 4a 

ASCII Borehole Format 

To be efficiently imported, your file should be a text file of the following appearance: 

 

¶ Select Import ASCII Borehole File  in the Import Profile  dialog (Fig. 4a) and click OK  
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The Import ASCII Borehole File  dialog appears describing the format of the file to be 

imported: 

 

¶ Click Browse to open the Borehole Data File dialog, a standard Windows-style dialog for 

searching and opening files 

¶ Select a required file and click Open. Your file path will appear in the ASCII Borehole 

Filename field in the Import ASCII Borehole File  dialog 

¶ Click Import Borehole Data 

The Import Borehole Data from an Existing File dialog appears: 

 

¶ If in the file you are importing, a symbol other than a space or tab is used to separate data, 

specify this symbol in the upper box and click Load File. In the table below, you will see the 

data you are about to import 
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In the Collar  section of the dialog: 

¶ If your data contain collar information, leave checked the Included in File box (it is checked 

by default) and specify the row and columns containing this information 

¶ If your data do not contain collar information, de-select the Included in File box and specify 

the collar position in the respective section 

In the Columns containing azimuth, dip and segment length data section: 

¶ Specify Begin at row and End at row, they are the number of beginning row and end row 

which contain information such as azimuth and dip. 

¶ Specify the columns containing azimuth and dip information 

¶ Select between depth and segment length - two ways of determining location coordinates in a 

borehole 

¶ Specify the units (meters or feet) in the bottom left-hand corner of the dialog, and 

¶ Click OK . The Import ASCII Borehole File  dialog reappears. Click OK  in this dialog to 

confirm import 

This will bring up the Locations per Borehole Segment dialog: 

 

Fig. 4b 

To change data of a segment: 

¶ Select a segment in the table or from the Segment list using the scroll arrows 

¶ Specify the number of stations per segment in the respective box and click Apply to Current 

Segment. The segment data in the table will change accordingly as well as the step in the 

Station Increment box 

You can also choose to edit the station increment, which will lead to the respective change in 

the number of stations per segment and the table data 

To change data of all segments: 
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¶ Specify the number of stations per segment in the respective box and click Apply No. of 

Stations in the Apply to All Segments section 

OR 

¶ Specify the station increment in the respective box and click Apply Increment  in the Apply to 

All Segments section 

As a result all segments will have the same number of locations and step, each changed 

accordingly relative to the other 

¶ Click OK  to complete the import procedure and return to the Profiles tab of the Property 

Pages dialog 

Your ASCII profile will be added to the List of Profiles (Fig. 4). If necessary, change its name as 

described above. 

Import from PEV files 

PEV is originally the Geotutor format. PEV files can be imported, for example, from GeoTutor. In 

WordPad, they have the following appearance: 

 

¶ Select Import PEV file  in the Import Profile  dialog (Fig. 4a) and click OK  

This will bring up the Import ASCII File with Profile Data  dialog, a standard Windows-style 

dialog for searching and opening files 

¶ Select a required .pev file and click Open 

The profile data from the file will be imported into your Profiles tab, Fig. 4, automatically. 
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Columnar files 

Columnar files have an xyz format and in WordPad they look as follows: 

 

¶ Select Import Columnar File  in the Import Profile  dialog (Fig. 4a) and click OK 

This will display the Import columnar format file dialog: 

 

¶ Click Browse to search for a file to import. In a standard Windows-style dialog to open, select 

a required file and click Open 

The selected filename will appear in the respective field of the Import columnar format file  

dialog 

¶ Click Read to display the profile information in the File Content field 

¶ Select the columns for X and Y coordinates from the respective dropdown lists; in the present 

version, Header stands for the first column 

¶ If you want the Z coordinate to be constant, leave the Constant Z box checked (it will be 

checked by default). If you want it to be taken as is, de-select the Constant Z box and choose a 

required column from the Z Coordinate dropdown list 

¶ Click OK  to complete import and see the results on the Profiles tab. 
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UTEM4 format  

UTEM4 files contain borehole data of the following format: 

 

¶ Select Import UTEM4 file  in the Import Profile dialog (Fig. 4a) and click OK  

This will bring up the Import UTEM4 Profile  dialog: 

 

¶ Click Browse to display the UTEM Data File dialog, a standard Windows-style dialog for 

searching and opening files. Select a required file and click Open 

The selected filename will appear in the respective field of the Import UTEM4 Profile  dialog 

¶ Click View to open the file in its original (text) format 

¶ Click OK  to proceed to the Locations per Borehole Segment dialog, Fig. 4b. Continue as 

described above (the ASCII Format section) 

¶ Click OK  to complete import 

The profile data from the file will be imported into your Profiles tab, Fig. 4. You can see them 

displayed in the List of Profiles and List of Stations, with the coordinates of each location 

recalculated using azimuth and dip. 

Import from another survey 

¶ Select Import from another survey on the Import Profile window(Fig. 4a) and click OK. 

This will bring up the Select survey and import profile window: 
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¶ Select the desired profiles and click Insert Profile. 

¶ Click Close. 

 

Create Straight Borehole: Create a straight borehole 

 

 

 

To import topography 

¶ Click the Profiles on Topography button in the upper right-hand corner of the Profiles tab, 

Fig. 4 

The Profile on Topography dialog will open: 

 

 

 

¶ Click Browse to find an existing polyhedra file (.pol) 

OR 
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¶ Click Import Topography  to create a polyhedra file from an available topography (.xyz)  or 

(.egr) file.  *.egr is the format for a QCTool grid. 

In the latter case, the Build Polyhedra from Topography Data dialog appears: 

 

¶ Click Browse in the upper Input Topography File section to display the Topography Data 

File dialog, a standard Windows-style dialog for searching and opening files. Select a required 

.xyz  or .egr file and click Open 

The filename will appear in the Input To pography File field. Simultaneously, a polyhedra file 

(.pol) will be generated and saved in the same directory, as seen from the example. Its path will 

be written in the Output Polyhedra File field of the dialog 

Note: at this time, .pol polyhedron file hasnôt been created. It will be created in the above 

folder after clicking Build Topography. 

¶ In the Input Topography File section: 

ü To see the input topography file in the WordPad format, click View 

ü Select the units of elevation 

¶ In the Output Polyhedra File section: 

ü Specify the number of Easterly or Northerly divisions (conventional units into which a 

polyhedron is divided for the simulation purposes) in the respective boxes. The minimum 

number of samples below will change accordingly. To properly carry out simulation, this 

number cannot exceed 250 (for ILN) and 1000 (for LN) 

¶ Click Build Topography 
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This will bring back the Profile on Topography dialog, with the newly created .pol file 

displayed in the Polyhedra File field 

¶ Specify the receiver offset from the topography surface and click OK . If it is magnetic Rx, this 

value usually is 1. If it is electric Rx, this value should be -1. 

Back in the Profiles tab (Fig. 4), see the changes in the Z column of the List of Stations (the table 

in the bottom left-hand corner) 

Topography file format 

There are two places to import your topography in EMIGMA using an XYZ or EGR format.  

 

1. Model Configuration. The user may create a polyhedral model of the topography. 

2. Profile tab of Data set Configuration . The user may adjust the height of the receiver locations to 

correspond to the topography. 

 

 In both cases, the functions are the same and the required file format is also the same. 

The XYZ file should contain elevations along a series of lines, which may be oriented in any direction. 

This file may be exported from EMIGMA or QCTool  

Format specifics 

   

1. The first column should be the x co-ordinate.  

2. The second column is the y co-ordinate.  

3. The third column is the digital elevation value.  

4. There must be a label at the beginning of each new line in your DEM XYZ file such as "Line 1".  
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To split a profile 

¶ Select a profile to split from the list of profiles in the upper left-hand corner of the Profiles tab 

(Fig. 4) and click on the station you want to split at in the Table of Stations below 

¶ In the Modify Profile  section, click Apply  to the right of the Split Current Profile at Selected 

Station command 

In the List of Profiles, you now have two profiles instead of the former one 

¶ If necessary, rename these two profiles as described above 

To merge profiles 

¶ In the Modify Profile  section, type the number of the first profile you want to merge in the 

upper and the number of the second profile in the lower box to the right of the Join Profiles 

command 

¶ Click Apply  

In the List of Profiles, you now have one profile instead of the former two 

¶ If necessary, rename this profile as described above 

To reduce the number of stations 

¶ Select the profile from the List of Profiles in the upper left-hand corner of the Profiles tab (Fig. 

4) 

¶ In the Modify Profile  section, set the Delete Every box to 2 to delete every 2
nd

, 3 to delete 

every 3
rd

 position and so on 

¶ Click Apply  

In the List of Profiles, you now have one profile with reduced sampling 

To shift a profile along the axes 

¶ Select the axis you want to shift a profile along from the Shift dropdown list in the Modify 

Profile section of the Profiles tab (Fig. 4) 

¶ Type the value you want to shift by in the box to the right 

¶ Choose the All Profiles  option to shift data of all profiles and Current Profile  to shift data 

only of the profile selected 

¶ Click Apply  

See the coordinates in the List of Stations change accordingly. 

To add a single station 

¶ Select the station in the List of Stations before which you want to insert a new location 

¶ Leave the Insert option on in the Add Single Station section 

¶ Specify the X, Y and Z coordinates of the new location 

¶ Click Add Loc 
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To replace a single station 

¶ Select the station you want to replace in the List of Stations 

¶ Turn the Replace option on in the Add Single Station section 

¶ Specify the X, Y, and Z coordinates of the substitute 

¶ Click Add Loc 

To delete a single station 

¶ Select the station you want to delete in the List of Stations 

¶ Click Delete Loc in the Add Single Station section.
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Specifying Waveform 

To specify the waveform mode, go to the Waveform tab of the Property Pages dialog: 

 

Fig. 5 

In the Waveform tab of the Property Pages dialog, you can specify waveform information. If you are 

in the process of designing a survey from scratch, move over to this page after having specified the 

system geometry on the Tx-Rx tab. Otherwise you can reach this page by clicking the Configuration  

button in the Database dialog. 

When creating a survey, you can specify only the frequency-domain and spectral mode settings. If 

your data are magnetic or gravity, you will have the Static option selected for you automatically, with 

all the rest sections of the dialog being inaccessible. If you want to model a time-domain system, you 

have to specify the spectral mode, run the forward simulation and then transform your simulated 

spectral data to time-domain. The time-domain option will also be available for imported time-domain 

surveys with measured data. 

To specify the frequency-domain mode 

This mode is useful for direct frequency-domain calculations as it allows a list of desired frequencies 

to be inputted directly: 

¶ Select Frequency in the Domain section. This will enable the Frequency Mode and the 

Logarithmic Step sections 

¶ In the Frequency Mode section: 

ü Leave the Add option on to create a new frequency in the list of frequencies to the left 

mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/specifying_system_geometry.htm
mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/creating_new_projects.htm
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If you are creating your first frequency, the Frequency # box will be set automatically 

to 1 

ü Specify the value of your first frequency in the respective box below and click Add to 

List .  

The consequent number and value of frequency will be added to the table, whereas the 

Frequency # and Frequency Value boxes will switch to the next number and value. 

Create as many frequencies as needed 

ü To replace a frequency, select the frequency to change in the list of frequencies, turn 

the Replace option on, specify the value of the frequency in the respective box and 

click Add to List  

ü To delete a frequency, select it in the list of frequencies and press the Delete key. 

¶ In the Logarithmic Step section: 

ü Choose the initial frequency in the respective box 

ü Specify the number of frequency decades in the ascending order in the respective box 

and the number of steps within one decade in the #Freq/decade box. 

ü Click Add to the Frequency List. In the example below, the initial frequency is 10.00, 

the number of frequency decades is 3 (10-100, 100-1000, 1000-10000) and the number 

of frequencies per decade is 3, as well: 

 

ü To change the step, type in your new values in the above boxes and click Add to the 

Frequency List. The message will warn you that the previous data will be lost. Click 

OK  to display a new list of frequencies. 

To specify the spectral mode 

The spectral mode was designed to provide faster time-domain simulations. Spectra are generated at a 

fixed number of frequencies, which are sampled linearly in every decade. After having passed forward 

simulation (see the Forward Simulation  section), they are subject to the standalone fast frequency to 

time domain transform (see Appendices: Modeling Time Domain Systems). 

¶ Select Spectral in the Domain section. The Generate Spectral Suite dialog opens 

¶ Specify the base frequency in this dialog and click OK . 

The frequencies will be added automatically to the list on the left. The Input  section of the 

Waveform tab (Fig. 5) will display the starting and ending spectral sequence indices 

dependently of the base frequency you indicated. For example, if your base frequency is less 

than 20, you will automatically have 1 and 3 set for the starting and ending sequences, 
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respectively; if the base frequency is over 20, these indices will be 2 and 4. The number of 

harmonics will be set to 8 by default. It means that each sequence (decade) will contain 12 

frequencies. 

¶ If necessary, change the spectral settings and click Generate and Add to the Frequency List 

In the Generated section, you will see the minimum and maximum frequencies dependent on the 

index of the first and last sequences as well as the base frequency and base period. 

To specify the time-domain mode 

If you are using the property pages to create a survey, it will not be possible to select the Time Domain 

option. This option will only be available for spectral surveys that have been converted to time domain 

using the Transform tool and time domain surveys with measured data that have been loaded into the 

EMIGMA database. 

On this page it is possible to change the units for the time windows between milliseconds and seconds. 

The Pulse To Step function will convert the data from derivative to non derivative data. There are 

three algorithms to choose from. After processing, click the Apply  button at the bottom of the window 

and a new survey with the converted data will be added to the database. 

The Waveform Settings button will give the ability to edit the properties of the waveform. It launches 

the following window: 

 

The General Input Section displays some basic information about the waveform. 
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The Time Derivative checkbox indicates whether the current survey contains derivative data or not. 

This information about the data can also be determined by looking at the Units for H-Dipole section at 

the bottom of the window. The available units will be Amps/m and nTesla for non-derivative data. 

The Waveform Section contains more information about the waveform currently being used. It is 

possible to change the waveform type as well as the parameters that describe its shape. The Time 

Origin  used for the time windows can also be selected in this section. 

¶ Boxcar̔ no off-time: this option is ideal square wave. 

¶ 1/2 Sine: Input, Geotem, MegaTEM, HeliTEM :  this pulse is suitable for these systems. Width of 

Pulse (ms) is the on-time in half cycle. Choose from options Beginning of Pulse or End of Pulse to the 

right of Time Origin at . 

¶ Triangle Pulse: AeroTem: this pulse is suitable for AeroTem system. Width of Pulse (ms) is the on-

time in half cycle. Choose from options Beginning of Pulse or End of Pulse to the right of Time 

Origin at . 

¶ Ramp/Saw tooth: Utem: it is sawtooth waveform suitable for Utem system. 

¶ Ramp/Saw tooth: Spectrum, Genesis: it is sawtooth waveform suitable for these systems. 

¶ Generalized Square̔ CronĕGeonics̆  input rise time constant in Exponential Rise Time-

Constant (ms). Input Turn-off time in Turn -off Time (Linear ramp) (ms), and off-time in half cycle 

at Off -time per 1/2 Cyclê ms̃ . These two parameters are related and will change with each other. 

Select from options On-Time Beginning, Beginning of Ramp Off and End of Ramp Off to the right 

of Time Origin at . 

¶ Generalized Square: IP: it is similar to the square wave mentioned above. The only difference is its 

Turn -off Time (Linear r amp) (ms) and Off -time per 1/2 Cycle (ms) is not related and will not change 

with each other. 

¶ Generalized Square Sine on/off: Vtem: input the frequency of the on/off time of Sine wave in 

Frequency for Sine on/off (Hz), and corresponding time value in Time for Sine on/off̂ ms̃ ̆These 

two parameters are related and will change with each other. Input off-time in half cycle in Off -time per 

1/2 Cycle (ms). Select from options On-Time Beginning, Beginning of Ramp Off and End of Ramp 

Off  to the right of Time Origin at. 

¶ Generalized Square Exponential on/Sine off: Vtem: input parameter in Exponential Rise Time-

Constant (ms). Input off frequency of sine wave in Frequency for Sine off (Hz), and corresponding 

time value in Time for Sine off (ms). Input off-time in half cycle in Off -time per 1/2 Cycle (ms). 

Select from options On-Time Beginning, Beginning of Ramp Off and End of Ramp Off to the right 

of Time Origin at .  

¶ Generalized Square Unipolar: TEM Fast: input rise time constant in Exponential Rise Time-

Constant (ms), and turn-off time in Turn -off Time (Linear ramp) (ms).Input off-time of a full cycle 

in Off -time per Cycle (ms). Select from options On-Time Beginning, Beginning of Ramp Off and 

End of Ramp Off to the right of Time Origin at . 

¶ Generalized Pulse: MTEM: input rise time constant in Exponential Rise Time-Constant (ms). Input 

pulse width in Pulse Width (ms). Input off-time in half cycle in Off -time per 1/2 Cycle (ms), and the 

starting time point in Pulse begins at (ms). Select from options On-Time Beginning, Beginning of 

Pulse and End of Pulse to the right of Time Origin at .  

¶ Generalized Square Exponential On/Off: TerraTEM,Zonge,Sirotem: input  Exponential Rise 

Time-Constant (ms) and Exponential Turn Off Time-Constant.  
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The Normalization section is enabled by selecting the Do Normalization checkbox. The controls that 

are enabled are used to specify how the normalization is to be performed. 

To change the position of all the time windows, click the Shift Windows button and enter the amount 

of time in milliseconds to apply a shift to the current time windows. 

To return to the original settings, press the Restore button. 
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Specifying Output 

The parameters related with data representation, normalization and fields are set in the Output  tab of 

the Property Pages dialog: 

 

Fig. 6 

If you have already specified system geometry, profile information and waveform mode, this tab will 

be filled out automatically. However you will be able to edit settings, if necessary. In frequency-

domain systems, you can change all settings in all sections. In magnetic or gravity systems, where no 

normalization is used, the Normalization section will not be accessible, but you will be able to specify 

different fields. In the spectral mode, all the sections of the dialog will be disabled. In this case, 

normalization is performed in FSEMTRS (see Appendices: Modeling Time Domain Systems), and 

since the choice of the fields is very specific, it is done for you and cannot be changed. 

In the Data Representation section, Fig. 6, three options are accessible for the time being: 

¶ If your data are MT or CSAMT, the MT Impedance Tensors or CSAMT Impedances 

options will be selected for you 

¶ In all other cases, the Not processed button will be turned on 

In the Normalization section, Fig. 6: 

¶ To apply no normalization, click Absolute in the Convention subsection. This will disable all 

other buttons and boxes in the Normalization section 

¶ To apply normalization: 
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ü Select PPM, Percent or Ratio to specify the units of your normalized data 

representation. All other subsections will become active 

ü Select the component to normalize your data to in the Divisor subsection. You can 

normalize to the complex field, its magnitude or in-phase and quadrature components 

by selecting the respective option in this subsection 

Note. When you normalize to the magnitude of the field, the sign may be lost and outputs may 

be reversed from what is expected 

¶ Choose a coordinate system in the Axis subsection 

If you have done it in the Tx-Rx tab while specifying the system geometry, the axes will be 

chosen for you automatically. Otherwise, there are four choices here: absolute, profile, 

borehole and horizontal: 

ü Select Absolute to have the orientation of your coordinate system parallel to absolute 

model coordinates. This coordinate system is the simplest to visualize and is useful for 

model studies. However it is not very practical for modeling actual field data 

ü Select Profile to have the orientation of your coordinate system parallel to the direction 

of the profile; at that, the y-axis will be horizontal and on the left-hand side when 

viewing down the profile and the z-axis will be pointing up and perpendicular to the x- 

and y-axes. This coordinate system is useful when the orientation of system 

components is relative to the profile, even if the profile has a variable elevation 

ü Select Uhole (Z-Up) to model a borehole system. You will have the same orientation 

as in the profile system, but with the z-axis being in the line of the profile. The x-axis 

will be horizontal, whereas the y-axis will be orthogonal to the two and its projection 

on the horizontal will be the azimuth direction of the borehole 

ü Select Horizontal  to have a coordinate system in which the x-axis will be the 

horizontal projection of the profile, the y-axis is also horizontal and on the left-hand 

side when viewing down the profile and the z-axis is parallel to the absolute z-axis. 

Thus, it is just a rotation of the absolute system about the absolute z-axis by an angle 

equal to the strike angle of the profile. It is useful for modeling systems oriented along 

the profile, but leveled with respect to true vertical and horizontal 

¶ In the Type subsection: 

There are two types of normalization supported by EMIGMA 

ü Select Point to perform the point normalization 

This type of normalization is, as a rule, calculated using a free-space model with the 

same transmitter-receiver geometry (moving transmitter-receiver modes) or the same 

transmitter loop (fixed transmitter modes) as was used in the simulation. In the latter 

case, specify the coordinates of a point from which to normalize the data 

ü Select Continuous to perform the continuous normalization 

This type of normalization is only meaningful in fixed transmitter modes. The 

normalizing fields are recalculated for each orientation and position occupied by a 

receiver. Thus the fields are normalized to the fields that would have been present if 

there had been no anomalous structures. It is especially useful for amplifying 
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anomalies that may be a significant fraction of the normalizing field, but have low 

amplitude because of a very small host (incident) field. 

¶ In the Normalization Component subsection: 

ü Select Same Receiver if you want to normalize the field of a receiver to the equivalent 

free-space field modeled for the same receiver 

ü Select Norm.Component (dipole) to specify one-, two- or three-component 

normalization. In three-component normalization, the sum of the total free-space field 

from all components is used as the normalizing field 

Since you normalize fields to equivalent free-space fields, Freespace wil l be automatically 

selected in the Response list of the Normalization section. 

In the Field(s) section, Fig. 6, specify the field you want to model: 

¶ Scattered fields are generated from currents flowing inside prisms, plates or other anomalous 

structures. In the absence of these structures, no scattered field will be present. Scattered fields 

can be thought of as ñanomaliesò sought after in exploration geophysics 

¶ Host (incident) fields are reflected from the electrical property contrasts in the layered earth. 

EMIGMA offers the choice of outputting the sum of scattered and host fields. It is especially 

useful when you want to simulate the signal from surface or airborne prospecting systems that 

remove the primary field. 

¶ Total fields include scattered and host fields plus the field transmitted directly from the 

transmitter to the receiver through the layer interfaces (if the transmitter and the receiver are in 

different layers) or the field that could be measured were the transmitter and the receiver in a 

uniform whole space (if the transmitter and the receiver are in the same layer). In other words, 

the total field represents the entire signal sensed by the receiver and is often useful for 

simulating surface-to-borehole and cross-hole surveys. 

¶ Freespace fields are generated as the response of the system to an absolutely resistive 

environment or vacuum. In EMIGMA, both half-spaces are given the same resistivity (1e008 

Ohm
.
m), so in effect the free-space field is the response to the system in a whole-space air 

model. 

¶ Total - Freespace field is useful for simulating some borehole surveys 

In surface and airborne surveys, one would expect that the total minus freespace output should 

be equivalent to the sum of the scattered and host fields. In principle, it is true, but numerical 

round off errors can make difference, and the calculation of the sum of the scattered and host 

fields from the difference of the total and free-space fields can yield poor results. 

After having specified your system geometry, profile information, waveform mode and output, click 

Apply  in the bottom of the Property Pages dialog to save your configuration. The Model 

Configuration  dialog will open offering you to build a model. 
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Specifying the Number and Properties of Layers 

In the Layers tab of the Model Configuration  dialog, Fig. 7, you can define the settings of a layered-

earth model to simulate the general background conductivity structure of the ground. This model is 

conceptually simple and accounts for such geological effects as weathering, lateralization, overburden 

and conductive ground water. 

To build this model, one has to specify the number of layers and assign certain physical properties 

(conductivity, magnetic permeability and electrical permittivity) to each layer. There is an option to 

include Cole-Cole polarization parameters in each layer, as well. The model consists of two half spaces 

with a number of layers sandwiched in between. 

In the Layers tab: 

 

Fig. 7 

If you are creating your survey from scratch, the Layers tab will open automatically after you have 

specified and saved system configuration. In its top left-hand corner, you will see a list of layers 

containing two layers by default. It is the upper half space (usually air). The index (N) of the upper 

half-space will always be 1, whereas the index of the lower half-space (ground) to be added will 

depend on the total number of layers requested in the model. Since the half-spaces are compulsory, the 

list of layers is to contain no less than 2 items. 

 

To insert a layer 

To add a layer: 

¶ Specify the Layer # (the same as the index N) and properties of the new layer in the Layer 

Parameters section and click Insert Layer in the Edit Mode section 

The new layer will appear in the row specified by the index 

To replace a layer 

In the Layers tab: 

¶ From the list of layers in the upper left-hand corner of the dialog, select the layer you want to 

replace and change the properties in the Layers Parameters section as required  

mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/specifying_layers.htm
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¶ In the Edit Mode section, click Replace Layer  

¶ Check the properties of the layer you replaced in the table.  

 

To delete/restore a layer 

¶ In the List of Layers, select the layer you want to delete and click Delete Layer in the Edit 

Mode section 

The layer will be removed from the List of Layers 

¶ To restore the layer, click Undo Delete. 

The layer will reappear in the List of Layers 

 

Join or Split Layers 

 Allows to join consecutive layers or split a layer 

 

To import a layer 

¶ Click Import Layers  in the Edit Mode section of the Layers tab, Fig. 7. The respective 

dialog will appear: 

 

¶ Click Browse Database to bring up the Select Model dialog and search for the model within 

the current 

database: 
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¶ Select the project, survey and model in the respective lists and click OK to return to the 

Import Layers dialog 

The list of layers will be displayed in the respective field of the dialog 

¶ Click OK  in the dialog to complete import and return to the Layers tab, Fig. 7. You now see 

the List of Layers containing the imported layers and their properties 

To build the Cole-Cole model: 

The Cole-Cole model is useful for representing the electrical conductivity or resistivity of a polarizable 

material and, therefore, allows one to account for frequency dependent conductivity effects associated 

with low frequency IP phenomena in various types of data. (Please see Chapter II in Section IV on 

Cole-Cole model) 

¶ Check the Cole-Cole Polarization Mode Parameters box to activate the respective section of 

the Layers tab, Fig. 7 

¶ Specify chargeability, M, a time constant, T, and frequency dependence, C. 

 

Save Model ï saves model to an ascii or qct file 

 

View Resistivity & Susceptibility Grid Data Files 

In the Layers tab: 

The Resistivity & Susceptibility Grid Data Files section allows viewing *.pex files created as a 

result of 1D inversion within EMIGMA. The names of such files, if available, will be displayed in the 

upper field of the section 

¶ Select a required file and click View File to look at the data in the text format. A text file will 

contain resistivity, coordinate and depth information.  

Note. To view these data as a grid and click the CDI Viewer( PEXShow) button on the main 

toolbar (see CDI Viewer)  

¶ Click Convert to GPSZ to include topography in the current resistivity pattern. This command 

wil l be active if your PEX file contains GPS data. When launched, it recalculates Z coordinates 

by subtracting depth values from the GPS data  

To prevent the resulting pattern from being ragged and disrupted at the bottom, check the 

Extrapolate to Basement box prior to the conversion. 

Note. A new GPSZ data set will be added to the Data Sets in Survey list of the Database dialog. 

Click the CDI Viewer button on the main toolbar to see the results of the conversion.  

¶ Click Delete File Layer(s) to remove a number of layers from the PEX file. This command 

will launch the Delete Layers dialog:  

mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/specifying_layers.htm
mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/pex_show.htm
mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/creating_new_projects.htm
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¶ The number of layers in the PEX file are displayed under the filename. If Layers is selected, 

the layer numbers can be entered as ranges or individually separated by commas. Layers are 

numbered from ground level to the basement.  

¶ A shortcut option is available if the layers to be deleted are consecutive and include an extreme 

layer. Simply select Consecutive Number of Layers, enter the number of layers to be deleted 

and whether they are located at the top or bottom of the layer stack.  

¶ Press Delete to delete the layers. The resulting model is placed in a newly created data set.  

Specifying the Number and Properties of Targets 

EMIGMA allows simulation of different complex conductivity structures that can be represented 

by right rectangular prisms (overburden thickness variations, fractures, lithology changes, etc.) 

and plates (dipping tabular bodies). The prisms and plates can further be converted into 

polyhedra in the Visualizer to build more complicated geometrical shapes. Polyhedra can also be 

created from scratch. 

If you are creating a survey from scratch, go to the Prisms/Plates/Polyhedra tab of the Model 

Configuration  dialog after having specified the layered-earth model: 

mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/visualizer_survey_selection.htm
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Fig. 8 

To specify target type 

In Prisms/Plates/Polyhedra tab, select prism, EikPlate, Poly and Sphere from Model area.  

 

 

¶ If select Poly, users need to import existing polyhedron file. Click the Import Polyhedra  

button in the bottom right-hand corner of the Prisms/Plates/Polyhedra tab. This will 

open the standard Windows-style Open dialog offering you to select an existing 

polyhedra file (.pol). Select a required file and click Open. The file path will appear in 

the Poly Filename box. (See Creating Polyhedra Files)  

 

To specify target parameters 

¶ Specify geometry parameters 

mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/specifying_targets.htm
mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/polyhedral_anomaly.htm
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ü In the case of a prism, select between the Center and Top options in the 

Center/Top Location section. Both options represent the reference points of the 

prism in the absolute frame, the first coinciding with its center and the second ï 

with its top center. In the Scale Factor (m) section, specify the geological 

dimensions of the prism, including its strike, dip and thickness. In the Rotation 

(degree) section, specify the Euler and geological angles in the respective fields 

to provide the required orientation of the prism.  

 

ü In the case of a EikPlate, select between the Center and Top options in the 

Center/Top Location section. Both options represent the reference points of a 

plate in the absolute frame, the first coinciding with its center and the second ï 

with its top center. In the Scale Factor (m) section, specify the geological 

dimensions of the plate, including its strike and dip. For plate, the thickness is 

unavailable. In the Rotation (degree) section, specify the Euler and geological 

angles in the respective fields to provide the required orientation of the plate. 

ü In the case of a sphere, select between the Center and Top options in the 

Center/Top Location section. Both options represent the reference points of a 

sphere in the absolute frame, the first coinciding with its center and the second ï 

with its top center. In the Scale Factor (m) section, specify the Radius of the 

sphere.  

¶ Specify physical parameters 

                  In Model Properties area:  
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ü Specify the physical properties of the target (conductivity, resistivity, 

susceptibility and permittivity).  

ü Set density in the Density box, which becomes active in gravity systems.  

ü To account for remanent magnetization in magnetic systems, click the Remanent 

button. In the Remanent Magnetization dialog to open, specify the inclination, 

declination and relative magnetization parameter.  

¶ Specify Cole-Cole model parameters  

          To account for frequency dependent conductivity effects which are often associated 

with low frequency IP phenomena, check the Cole-Cole box to activate the respective 

section and specify chargeability, m, a time constant, t, and a frequency dependence, c. 

(Please see Chapter II in Section IV on Cole-Cole model) 

 

ü Chargeability is the proportional drop in voltage immediately after the current is 

turned off. 1 is a maximum, .6 is a large chargeability, .004 is common for many 

background materials.  

ü Time constant (decay in seconds for a scattering object) generally ranges from 

0.3 to 3.0 second.  

ü Frequency dependence (exponent) generally ranges from 0.3 to 1.0, with 1 

indicating one IP decaying for the anomaly.  
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To specify scattering algorithms 

Specify the scattering algorithm to be used in the Scat. Algor. section. If your model is a prism 

or polyhedron, two options are available, LN  and ILN . In the case of a plate, the VH and FS 

options are available. For sphere, all of algorithms are unavailable  

 

Note. For more information on these algorithms, see the Chapter I titled "Inside the 

Scattering Algorithms" in the Section IV of this EMIGMA manual.  

To specify the number of sampling points 

If your model is a prism or polyhedron, the Internal Current Sampling  section of the 

Prisms/Plates/Polyhedra dialog will be enabled suggesting 100 points as a default value for 

LNPRISM. You can change it as needed, with a maximum of 600, which is often more than 

enough.  

 

The Advanced button allows for a more accurate setting: 

¶ Click Advanced to open the Advanced Prism Sampling dialog 

 

¶ Type your values in the X, Y and Z boxes. The multiplication product of these values can 

be viewed in the Total Number field on top of the dialog  

mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/specifying_targets.htm
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¶ Click OK  to close the dialog and view the result in the Number box of the section  

Note. If your model is a plate, the Internal Current Sampling  section will be disabled 

and the respective number will be set to 441. This value represents a mesh of 21 by 21 

used to calculate the scattered current distribution in the VH scattering algorithm and 

cannot be changed. 

To insert a target 

¶ Specify target type in Model section. 

¶ In Target Properties section, it will automatically show the Target Name and Target 

#. To change the name, input a new name in Target Name 

¶ Specify target parameters. 

¶ Click Insert Target in the Edit Mode section. Your target will be added to the list of 

targets in the upper left-hand corner of the Prisms/Plates/Polyhedra tab.  

To replace a target 

¶ Select the target you want to replace in the List of Targets, Fig. 8 

¶ Change settings in the rest of the sections as needed and click Replace Target 

To import a target 

In the Edit Mode section of the Prisms/Plates/Polyhedra tab: 

¶ Click the Import Target  button. The Import Model  dialog appears  

 

To import a model from a current database: 

¶ Select the project, survey and model from respective lists of Select from 

Database 

The name of the model will be displayed in the Target Name field on the right 

mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/specifying_targets.htm
mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/specifying_targets.htm
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¶ Click Insert Target to complete the import  

As you return to the Prisms/Plates/Polyhedra tab, you will see the imported model added 

to the list of targets. 

To shift target 

¶ Click Shift Target, Shift Anomaly dialog will appear. Select targets to be shifted from 

the table, and input shifting distances in X, Y and Z axis in the Shift section below. 

¶ Click Add to add inputted shifting distances to the selected targetôs XYZ axis, 

respectively. Click Replace to replace the current value with inputted value.  

¶ Click OK  

To delete/undo delete/restore a target 

To delete a target: 

¶ Select it in the List of Targets and click Delete 

To restore a target: 

¶ Click Undo Delete, if you have deleted your target and now decide to bring it back 

OR 

¶ Click Restore, if you have deleted, replaced or changed your target and now want to 

cancel all the changes made ever since and return to the initial version 

To Import topography 

It is possible to build a model of the topography in the vicinity of your survey. This can be done 

using either an .egr grid file or an .xyz file. For the .xyz format, the first three columns must be 

the x co-ordinate, y co-ordinate and elevation in that order. Line labels are also required. 

Once you have built a model of the topography, you can simulate its effect by either placing the 

profiles on the same topography model under configuration, or by running the simulation 

according to GPS Z (potential fields).  

¶ Click the Import Topography button in the Edit Mode section. The Topography File 

Type for Input  dialog appears: 

 

 

mk:@MSITStore:C:/PROGRAM%20FILES%20(X86)/EMIGMAV8.6/BIN/EMIGMA.CHM::/html/specifying_targets.htm
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If select ASCII column xyz file, Build Polyhedra from Topography Data dialog will appear: 

 

¶ Click Browse in the upper Input Topography File section to display the Topography 

Data File dialog, a standard Windows-style dialog for searching and opening files. Select 

a required topography XYZ file and click Open 

The filename will appear in the Input Topography File field. Simultaneously, a 

polyhedra file (.pol) will be generated and saved in the same directory, as seen from the 

example. Its filename will be written in the Output Polyhedra File field of the dialog 

¶ In the Input Topography File section: 

ü To see the input topography file in the WordPad format, click View 

ü Select the line direction and units of elevation in the respective sections 

¶ In the Output Polyhedra File section: 

ü Specify the number of Easterly or Northerly  divisions (conventional units into 

which a polyhedron is divided for the simulation purposes) in the respective boxes. 

The minimum number of samples below will change accordingly. To properly carry 

out simulation, this number cannot exceed 250 (for ILN) and 1000 (for LN) 

ü Click Advanced to specify the boundaries of the topography you are about to import 

in the Advanced Settings dialog to appear 

¶ Back in the Build Polyhedra from Topography Data, click Build Topography 
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This will return you to the Prisms/Plates/Polyhedra tab, Fig. 8. In the Poly Filename 

field, you will see the newly created .pol file 

¶ Click Insert Target to add your polyhedron, topography inclusive, to the List of Targets 

If select QCTool Grid (.egr) file, QCTool grid file dialog will appear: 

 

¶ Click Browse in the upper Input file name section to display the Load QCTool grid 

dialog, a standard Windows-style dialog for searching and opening files. Select a 

required .egr file and click Open 

The filename will appear in the Input file name field. Simultaneously, a polyhedra file 

(.pol) will be generated and saved in the same directory, as seen from the example. Its 

filename will be written in the Output file name field of the dialog 

¶ In the section between Input file name and Output file name: 

ü Input the number of horizontal direction cells in output file in Number of Output 

Horizontal Cells box. 

ü Select Set topo DC elevation and specify DC elevation number in the right section.  

ü Or, select Set topo layer thickness and specify Topo layer thickness in the right 

section.  

¶ Click Generate 
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          This will return you to the Prisms/Plates/Polyhedra tab, Fig. 8. In the Poly 

Filename field, you will see the newly created .pol file 

¶ Click Insert Target to add your polyhedron, topography inclusive, to the List of Targets 

Saving your model 

¶ Click Apply  in the bottom right-hand corner of the Prisms/Plates/Polyhedra tab 

¶ Click OK  to close the Model Configuration  dialog and return to the initial Projects in 

Database dialog, Fig. 1. The box on the Model button in the bottom of this dialog will be 

ticked off to signal that your data set now contains a model 

Note. To reopen the Model Configuration dialog, click the Model button 
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DATABASE PAGE: ORGANIZING PROJECT INFORMATION  

The Database dialog, Fig. 1, is divided into 3 levels of data management. 

Projects 

In the Projects in Database section of the dialog, you can create or delete projects and 

change their names. To create a new project, see Creating Projects from Imported Data and 

Creating Projects from Scratch. 

To change the name of a project 

¶ Select it in the Projects in Database list in the upper left-hand corner of the section and 

type a new name in the Project Name box below 

¶ Click the Change Name button 

To delete a project 

¶ Select it in the Projects in Database list and click the Delete Project button. 

The message will ask you to confirm deletion 

¶ Click OK  

Surveys 

In the Surveys in Project section, Fig. 1, you can see a list of surveys available in each 

project. Here, you can add or delete surveys, provide them with comments, change their 

names or create back up files. The Survey ID number is generated automatically. 

To add a new survey 

¶ Click Add Survey in the Surveys in Project section. The Property Pages dialog will 

open suggesting you to specify your survey parameters 

¶ Perform all the steps described in the Creating Projects from Imported Data and Creating 

Projects from Scratch sections. Back in the Projects in Database dialog, you can see 

your new survey added to the Surveys in Project list 

To rename a survey 

¶ Select it in the Surveys in Project list. Its name will appear in the Survey Name box to 

the right 

¶ Replace the old name with a new one and click Change 

To provide a survey with comments 

¶ Select the survey in the Surveys in Project list and click the Survey Comments button.  

The respective dialog will open. For your convenience, you can pin it to prevent it from 

closing during other operations, if any, in the Projects in Database dialog 

¶ Write necessary comments in the empty field of this dialog, click Save and Exit  
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To view or change comments 

¶ Double-click the survey you want to display your comments for or select it in the list and 

click the Survey Comments button 

The Survey Comments dialog will open containing the earlier written comments 

¶ Change them as needed, click Save and Exit  

To create a backup survey 

¶ Select the survey in the list and click the BackUP button. This will automatically create a 

backup file and add it to the Surveys in Project list 

To delete a survey 

¶ Select the survey to delete and click the Delete Survey button. 

The message will ask you to confirm deletion 

¶ Click OK . The survey will be removed from the Surveys in Project list 

Data Sets 

In the Data Sets in Survey section, Fig. 1, there is a list of data sets available in each survey. 

They all are characterized by the same configuration (profile, waveform, system geometry 

and output settings). Whenever you do any operations with your data set ï subject it to 

simulation, transform or inversion - the program will ask your permission to overwrite it; 

otherwise it will create a new data set, with a name differing from the initial one by an 

automatically generated number attached to its end. 

The Data File Name box below the list contains the name, which EMIGMA assigns to each 

data set to store it with in the respective database directory 

The boxes to the right of the list display information on the type of data (measured or 

simulated; frequency-domain, time-domain, spectral, static, gravity), data set ID (EMIGMA 

internal number), the date of creation, and output fields. 

To change the name of a data set in the list 

¶ Select the required data set. Its name will be displayed in the Data Set box 

¶ Type a new name in the box and click Change 

To delete a data set 

¶ Select it in the list and click the Delete Data Set button 

A message will ask your confirmation. Click OK  

To specify the name of a model 

¶ Select the data set containing a model in the list. The model name will be displayed in the 

Model Name box to the right 

¶ Type a new name in the box and click Change 
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This option may be very useful, since it allows you to provide additional details about 

your data set. 

To add, view or edit a model 

¶ Select the data set in the list and click Model. The Model Configuration  dialog will 

open 

¶ Edit or view our layered earth model on the Layers tab and your target on the 

Prisms/Plates/Polyhedra tab 

¶ To add a new model, follow the steps described in the Specifying the Number and 

Properties of Layers and Specifying the Number and Properties of Targets sections 

Note. Once you added a model to your data set, the box on the Model button in the Projects 

in Database dialog will be checked. 

To view or edit the survey configuration 

¶ Select the survey or data set in the respective lists and click Configuration . This will 

display the Property Pages dialog, Fig. 3-6, with the profile, waveform, system 

geometry and output information 

To view data set information 

To check what kind of information a data set may contain, click the Data Set Info button in the 

bottom of the Database dialog. The window below will appear (options may differ for different 

data set): 

  

To search through a number of data sets without the window closing, it can be pinned by clicking 

on the pin icon in the upper left hand corner. 

¶ A checked XBorehole box means that the data set represents a cross-hole survey.  

¶ A checked Has .mag File box means that the data set has an attached MAG file resulting 

from 3D magnetic inversion within EMIGMA  

¶ A checked Has .grv File box means that the data set has an attached GRV file resulting 

from gravity inversion within EMIGMA  
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¶ A checked Has .pex File box means that the data set has an attached PEX file resulting 

from 1D inversion within EMIGMA  

¶ A checked Has 3D inversion File box means that the data set has a 3D inversion file 

resulting from 3D inversion within EMIGMA  

¶ A checked Has Related Impedance Tensors box means that the data set contains files 

for different configurations of an MT/CSAMT survey. 

 To view grid information 

If your data have earlier been subject to interpolation, the resulting grid is attached to the initial 

data set. Whether or not a data set has a grid will be seen from the Grid(s) button in the Data 

Sets in Survey dialog, Fig. 1. The box on the button will be checked to signal the availability of 

a grid/grids. To view grid information, select the data set in the Data Sets in Survey list, Fig. 1, 

and click the Grid(s) button. This will bring up the Grid Information  dialog: 

 

Fig. 9 

In this dialog, the Grid Data Set(s) list contains all the grids available with your data set 

¶ To view information on a given grid, select it in the list. The rest of the fields and 

sections of the dialog will display thorough information on this grid and the data set it 

belongs to. This information cannot be edited 

¶ To see more details, i.e. the grid statistics per channel or configuration component 

(transmitter, receiver, and separation) in a desired format (fixed or exponential), click the 

Statistics button 
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The Grid Statistics dialog will open. Toggle through all the available channels and 

configuration components to view respective grid parameters 

¶ To change the name of the grid, type the new name in the Grid Data Set box in the left-

hand part of the Grid Information  dialog and click Change Name 

¶ To delete a grid, select it in the Grid Data Set(s) list and click the Delete Grid button 

To export a grid into the Profile Data Set 

To export your grid into a separate survey/data set, click the Export to Profile Data Set button 

in the bottom of the Grid Information  dialog. The Set Output Profiles dialog might appear 

depending on the type of data. 

 

To create a new survey with derivatives associated with the original stations as opposed to the 

grid nodes, select Export derivatives to Original Stations Otherwise, select Use Grid Nodes 

for Lines and Stations to proceed to the Export to a New Survey as a Profile Data Set dialog 

with the Orthogonal Local Dimensions field displaying the coordinates of your grid. 
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To export as a profile data set using the local grid coordinates: 

¶ Select the Local Grid Coordinate button in the Export Mode section  

¶ Select between the two options for profile direction in the respective section. If you turn 

the U button on, the profile direction will coincide with the X-axis; with the V button on, 

the profile direction will coincide with the Y-axis  

In the example above, if you select the Local Grid Coordinate option, with the U option 

turned on in the Profile Direction  section, your profile in the resulting data set will start at 

ï1000 and end at 1000, with 32 stations spaced at around 64.5 m. 

To export as a profile data set using the coordinates of the original data set: 

¶ Select the Global Coordinate button  

¶ Select between the two options for profile direction in the respective section.  

In the example above: the profile in the original data set, as seen from the number of 

stations (32), the step (64.5 m) and the X coordinate of the profile center (98300) in the 

Centroid of Grid  section, starts at 97300 and ends at 99300. The angle of 

Counterclockwise orientation of local U-axis w.r.t. to global X-vector (degree) is 0 in 

this case. Therefore, the exported profile will have the same coordinates and, since the U 

option in the Profile Direction  section is turned on, will coincide with the X-axis 

¶ To prevent export of points containing no data, check the respective box in the bottom of 

the dialog  

¶ If the grid has attached derivatives, the Derivatives via FFT checkbox can be used to 

indicate whether or not this data should exported.  

¶ Click Export . The new survey appears in the Surveys in Project list of the Database 

dialog containing a new data set. Change the name of the survey and data set, if necessary 

To export a grid into the Geosoft format 

To use your data in Geosoftôs Oasis Montaj, export them into the Geosoft format. Click the 

Export to Geosoft (.grd) button in the bottom of the Grid Info rmation  dialog, Fig. 9. This will 

bring up the Geosoft Export dialog: 
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¶ Select the data type you want to export from the Data dropdown list 

All data obtained by means of import or simulation in EMIGMA, subjected to 

normalization, etc., are considered as core data and referred to as Data; all the rest - 

calculated through various algorithms - are considered as optional and referred to in 

accordance with their type, e.g. Apparent Resistivity, Apparent Depth, IP, etc. 

¶ Make necessary selections in the Profiles, Responses and Components boxes. Select 

whether to export Real or Imaginary  phasor information in Phasor radio. The Geosoft 

format can take only one component or channel at a time 

¶ Click the Output Geosoft (.grd) File button to bring up a standard Windows-style Open 

dialog, browse for the directory and folder to save the output file into and click Open. 

The output filename will appear in the respective box 

¶ Click Export  to complete export to the Geosoft format 

To export a grid into the XYZ format 

¶ Click the Export to xyz-file button in the bottom of the Grid Information  dialog, Fig. 9. 

The XYZ Export  dialog will open offering two different options of export: one transfers 

data to the standard XYZ format and the other to the Geosoftôs Oasis Compatible XYZ 

format: 
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¶ Select the profile and channel to export in the respective lists. You can choose to select 

all available profiles by checking the respective boxes below the lists 

¶ Click Browse to bring up a standard Windows-style Open dialog, specify the directory 

and folder to save the output file into and click Save. The output filename will appear in 

the Output File box 

¶ To view the output file in the text format, click View in the bottom of the dialog 

¶ Click Standard XYZ if you export your data into the standard XYZ format and Oasis 

Compatible XYZ if you export them into the Geosoftôs Oasis compatible XYZ format. 

To remove ñno dataò points from your grid 

¶ Click the Remove Extrapolated Points button in the bottom of the Grid Information  

dialog, Fig. 9. This will bring up the Set Spatial Radius dialog: 

 

¶ Set a required spatial radius to restrict the area of interpolation. You can also click the 

Estimate button to use the estimated radius 

In the present example: a spatial radius of 50 means that if there are no data in the radius 

of 50 m around a given point ï a grid cell center, ï this cell will be removed from 

interpolation 

¶ Select between the slow and fast interpolation algorithms (slow is more accurate, but fast 

is almost always sufficient) and click OK  
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Your new grid will appear in the Grid Data Set(s) list of the Grid Information  dialog, 

Fig. 9. 

Note. To view your grid, select the data set and click the Grid Contour button  on the main 

toolbar. 

To calculate the difference of two grids 

To create a new data set which contains the difference of two grids, first select the grid data set 

that you would like to subtract from, then click the Difference of grids button at the bottom of the 

Grid Information  dialog. The Difference of grids dialog appears: 

 

 
 

In this dialog, the grid data set that you selected is displayed under Initial Grid . The name of a 

default grid that is to be subtracted from the initial grid is displayed under Selected Grid To. This 

grid can be changed by selecting a different one from the Data Sets in Current Survey list. The 

data sets that are not selectable are displayed with a red diamond next to the name. The selectable 

grids are listed under the data set name. The name of the resulting data set containing the 

difference of data is displayed under Result Grid Data Set Name. This default name may be 

modified. Click Subtract to create the new grid data set. 




























































































































































































































































































































































