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Introduction  
 
The present software come s out from different experiences in geophysics (Electrical 

Resistivity Tomography) and from the development of specific software application in 
data manage ment.  

 
Many  tools for data analysis and manipulation have been added to the inversion 
module INV_2D.EXE. Such facilities have been thought and tested by the same group 

of geophysicists  involved in carrying out field measurements. So we hope to have 
prepare d a tools truly related with field activities.  

 
Itôs beyond the scope of this manual to introduce the user to the ERT technique, for 
this purpose relevant books and articles would be easily find.  

 
Moreover the number of different configuration is not high,  vertical sounding is not 

concerned, and the software will recognize only five different array configuration:  
 

 

Array  Id. number  

Pole ï pole  2 

Dipole ï dipole  3 

Pole ï dipole  5 

Wenner  6 

Wenner -  Shlumberger  7 

Gradient Array  8 

 

 

In order to help user  in a better understanding of the logic of the software, the data 

structure will be sketched.  

  
Electrodes   

N.  Electrode number  

X X coordinate  

Y Y coordinate  

Z Z coordinate  

zt  z topography  

Zb  z exploration depth  

Chk  Flag. The electrode is used in 
to pography calculation.  

Skip  Flag. The electrode is skipped 
(quadrupoles with this electrode will 

be ignored)  

 

 

Sequence   

A Current electrode  

B Current electrode  

M Potential electrode  

N Potential electrode  

K Geometrical factor  
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Measurements   

I  Current flowing between  A and  B 

V d.d.p. between  M and N  

q Error on v MN 

rho  Apparent resistivity  (k * v/i)  

m  Chargeability  

M1 Chargeability in interval 1  

M2 Chargeability in interval 2  

M3 Chargeability in interval 3  

x Quadrupole x position in 

pseudosection  

z Quadrupole z position in 

pseudosection  

at  Array type, Wenner, Dipol e-Dipol e etc 

n Quadrupole  order  

a Aperture  

 

Data structure of electrodes and measurements have been kept separated, for 
compatibility with older formats and because ensu re high flexibility..  

 
 
 

 
 

Alessandro Ciucci     
tomolab@geoastier.it  

 info@geoastier.it  

 
 

mailto:tomolab@geoastier.it
mailto:info@geoastier.it
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Sections  

 
TomoLab  acts as container of field data arrays, each  file is related  to a structured  

form as sketched  below :  
 

 
 

For a better understanding of the TomoLab structure we need to look inside some 
issues:  
 

Data Files were collected in single form, data value and electrodes positions can be 
shown by a prop er  fun ction. Measurements should be viewed as ñpseudosectionò. 

Data  inversion run over a control file that collects information  on :  
1 ï electrodes position and topography  
2 ï mesh  

3 ï measurements   
 

An external module (INV_2D.EXE) could perf orm the ñdata inversionò (b atch mode) 
using the control file .CTL. Inversion results were collect in ASCII file with .IMA 
extension, such files should be loaded in  TomoLab environment.  
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The mesh grid: cells  and nodes  

 
In order to pe rform data inversion , the underground should be modelled  as finite 

dimension half -space  (dom ain) . Boundary condition should be set in order to resolve 
many differential equation for the electrical  potential function (Poisson equa tion ). 
Domain  can be viewed  as an internal region where electrodes are placed (the 

foreground  region ) and a frame that span from the foreground to the boundaries (the 
background  region) . 

 
The half space  is divided in cell s, each cell define  a finite region with constant  
resistivity.  Cells dimension grow towards the boundaries , just because the resolution 

goes dawn far from the electrodes . Cellôs vertex are named ñnodesò, they represent 
points where the electrical potential should be truly calculated for each current source . 

In TomoLa b domain is divided in cells with four nodes . 
 
Sampling in X direction: r easons related to numerical accuracy in solving differential 

equation suggest to define cells dimension in the foreground region as half of 
electrodes mean distance . 

Background region  is sampled in 8 cells (9 nodes), so the first electrode lay on  the  
10 th  node . Distance between 9 th  and 8 th  nodes, 8 th  and 7 th , and so on , follow a 
geometric progression.  

The same criteria define nodes spacing at the right side of the last electrode . 
 

Samp ling in Z direction: the depth is sampled with nodes at half of electrodes distance 
until the investigation depth is reached (foreground region) ; in the background  region 
distance between two adjacent nodes grow as geometric progression . 
 

 
 

Foreground region 

Background 
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Menu Data  
 

  
  

 Open new data file :   

the program automatically detect many data formats, among them , the ones from 

IRIS -  Instrume nts (done with Electre or Pros ys). The in ternal data structure of  
TomoLab require the electrodes position and number, unfortunately files from  ProSys 
(.bin  extension ) have lost  information on cable and electrode number. In order to 

recover such data, when a .bin file is loaded, TomoLab asks  user to specifies the mean 
electrodes spacing defined in the sequence (not n the real data acquisition!) .  
 

 Join new data file :   
It is possible to append a data file to the active one and shift both the numerical order 
of the electro des and the x coordinate, the program will ask the user to specify the 

number of roll electrodes and the distance of the first electrode in the new data file 
from the first in the old one . The two information could differ in special case, in 

standard appli cation  
 

 Load a control file (CTL) :   
the native data file format has the .CTL extension. Such files contain information on 
the electrodes position, the mesh and the measur ements . The inversion process works 
over these files  

 

Read Grid Measurements :   
measurements could be saved as datasheet . This function allow to reload data 
previously saved as datasheet. The file format is very simple and resemble the 
structure of the data  grid.  
 

Load  a Matrix file (X, Z, v) :   
data disposed as matrix column should be loaded in TomoLab and plotted. The data 
should respect some constraints: columns must have the same numbers of rows, 
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value in Z should be in ascendan t order. TomoLab makes a virtual set of electrodes 
that fit the matrix structure . The 0 (ñzeroò) value in the third column is detected as 

filling symbol . 
 

Open TomoLab Project :   
read a script file (.tmlb) within the details  of CTL file, IMA file, iteration, labels, colours 

scale .  
 

Save TomoLab Project :   
save a script file (.tmlb) within the details of the current CTL file, IMA file, selected 
iteration, labels, colours scale .  
 

 

Menu Topograp hy  
 

 
 

There are many ways to insert topography in ERT profile, the topography information 

should be known before carrying out field measurements and TomoLab recover it from 
the . BIN  file, in general the topography is an external in formation that user has to link 

to field measurements. TomoLab allows user to insert topography in three ways:  
1 ï direct: drag the electrode on the picture  

2 ï datasheet: modify the z coordinate of electrodes (all or a part) and interpolate  
3 ï file: loa d an ASCII file with the topography information (Electrode; Z) .  

 

Load Topography File :  
TomoLab can load topography information from a two columns ASCII file. The first 
column is the electrodeôs number, the second is the electrodes elevation [m]  with 
respect to an arbitrary reference. In case the file doesnôt define all the electrodes, 

TomoLab makes linear interpolation for the undefined electrodes. In this case the first 
and the last electrodes should be defined.    

 

 Topogra phy Interpolation  
Perform linear interpolation of the Z coordinate for the electrodes undefined in the 
topography file or in the direct mode.  
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Read Topography on node Z  

In special case (fl oating electrodes, borehole) topography information saved in the 
.CTL file isnôt on the first node of the mesh. TomoLab asks user to specify the node Z 
which define the topography.  

 

Link Topography to Electrodes  
Topogr aphy information got with the previous menu function should be used as 
standard topography: related to electrodes  

 

Reset Topography  
Set the Z coordinate to zero for all electrodes  
 

Export Topography  
Save t opography information in a two columns ASCII file . The topography file has the 
root name of the current window and the extension .TPG  
 

 
 

Menu Model  

 
 

 

Use Results as Background  
In special situation woul d be necessary modelling data with respect to a non -
homogeneous background. This function tells TomoLab to use the current results 

(iteration) as starting and reference model in further inversion process.  
 

Use Selection as Background  
The starting and reference model would be defined only for a part of the foreground 

region, this function tells TomoLab to use the selected region of the current results 
(iteration) as starting and reference model in further inversion process . 
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Pic. 1 -  Select a region (Ctrl + RgtMouse)  

 

Average Selection over the Section  
It is possible to select a region of a result iteration and then average along the profile 
in order to c reate a stratified model . User should follow these steps:  

 

 
Pic. 2  - Step 1 : Select e region  

 

Step 2 : Use Selection as Background  
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Step 3: Average Selection over the Section  
 

 
Pic. 3  Step 4 : View Backg round  

 

Two Layers Model  
In special case would be useful define a two layer model. User has to feed the depth 
of the interface and the resistivity of the two layers . 

 

Save Bkg Information (EVS format)  
The background model defined for a profile would be useful for other profile. It is 
possible to save the background definition in an ASCII file with the EVS format.  

 

Load Bkg Information (EVS format)  
It is possible to load the background definition from an ASCII file in the EVS format.  
 

 

Menu CTL  

 

 
 

 Make the Control File (.CTL)  
The inversion module process a file that conta in data on electrodes position, the mesh 
and the data. In order to create the CTL file user must feed some (many) information 
filling a form on the array window.   
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Pic 4 -  CTL Form 1  

 

[ N. Of Elect. ]  specify the number of electrod es of the array. The two number on 

the right should define a sub set of the array. The CTL file will 
contain only quadrupoles with electrodes greater than or equal to 
the first number and less than or equal to the second one.     

 
[Cells/Spacing]   number o f cells in foreground region between adjacent electrodes ;  

 
[Cells Bkg. Lft.]   number of cells in the background region before (on the left of) the 

first electrode ;  

 
[Cells Bkg. Rgt.]   number of cells in the background region after (on the right of) the 

las t electrode ;  
 

[Remote Lft. Pos]   x distance in [m]  of the remote electrode from the first electrode; 
node of the mesh of the remote electrode; add remote to the CTL 
file ;  

 
[Remote Rgt. Pos]   x distance [ m ]  of the remote electrode from the last electrode; 

node of the mesh of the remote electrode; add remote to the CTL 
file ;  

 

[Exp. Depth]   exploration depth, define the Z limit of the foreground region fo the 
mesh, Exp. Depth should be equal to  [Cells Z Foreg. ] (cells 

number x cells height) ;  
 
[Flat]   the exp loration depth follows the electrodes elevation. If this 

option is on, the exploration is a fix value along the profile ;  
 

[Cells Z Foreg.]   number of cells in Z within the foreground region;  
 


