www.geoastier.com

TomMOLAB user Manual

e ) g s g A e,
; . i L

June 2009


http://www.geoastier.com/

Tomolab User Manual www.geoastier.com

Summary
| £ 0T [T ] o PSSR 6
SEOCHIONS. ...ttt ettt a ettt A e h ettt skttt s ket et e sttt an e 8
The MeSh Grid: CEIIS @NG NMOGES ...ttt 9
1T o TE T - T 10
ODEN NMEW QLG [Tl€. ...ttt ettt ettt ettt et e bt s s et st et ss s s s et s e s st e s seaen 10
JOIN NEW GG [Tl ...ttt ettt 10
LOGAA @ CONEIOI FIl@ (CTL) oottt ettt e ettt a et et e e et et e e e b et ts st e s e s et et e e s s et etesens 10
REGA Gl MEASUIEIMIEIIES !ttt ettt ettt 10
LOGAA @ MALTTX FI1€ (X, Z, V) oottt ettt e et e et a ettt s et ts e s et e s et et ts et et e s s e s e s arens 10
ODEN TOMIOLAD PIrOJECE . ...ttt ettt ettt ettt et et s b e st st e s s s s atsas st essassaes 11
SAVE TOMIOLAD PIrOJECE: ...ttt ettt ettt e sttt s e ts et s s e s s st etsesssetserssseasernns 11
MENU TOPOGIAPRNY ....ciiieecrecirereecentertecsese st e seessesse st s seessessessesssessessesssessessassessssssassesstsssessessesstsssassessessessaasaassens 11
LOGA TOPOGIEPDAY FIlB: ...ttt ettt sttt ettt sttt te e e seneseas 11
TOPOGIEPAY INECIPOIGEION. ...ttt e s se e ss et s s 11
REAA TOPOGIAPAY O MMOGE Z ...ttt ettt ts e s snsenseas 12
Link TOPOGIraphly 0 EIECEIOTES ...ttt ettt 12
RESEL TOPOGIEPIIY .ottt ettt sttt ettt a ettt e st e asse st e st s tssenseanseseas 12
EXDOIT TODOGIADAY ..ottt ettt e et et ta et ts et et e ts e st e ts e st e ts et et e s et et ets e s et ets et et e s es et etsasens 12
=T TR\ o T = YRR 12
USE RESUIES @S BACKGIOUING..........oceeoeeeeeeeeeeeeeeeeeeeeeeeeeeeee et ev et a e s e s se s etsass s e s ass s e s asssessasssessassans 12
USE SEIECEION GS BACKGIOUI..........cooeeeeeeeeeeeeeeeeeeeeeeeeeee ettt et evase st a s e s e st e s e s st e s asssetsassseasassans 12
AVErage SEICCLION OVEI E1€ SECLION............oceeeeeeeeeeeeeeeeeeeeeeeeeeeteeeest et se e s e s s e st e s ess e s e s ere s e s s 13
TWO LAYEIS MOttt ettt a et e et e st et e st s et st e st s s e s e ts s e s atsas e s atserens 14
Save Bkg INfOrmation (EVS FOITNIAE) ...ttt sttt ssse et ss st ssssssse s esanes 14
Load Bkg INfOrmation (EVS FOITTIGE).......eeeeeeeeeeeeeeeeetet ettt a st a st a e aa s 14
=T o 1 O I 14
MGKE ENE CONEIO! FIIE ((CTL) oottt ettt ettt ettt ettt ettt te st e e et ts et et e s e s e s e ss s 14
= MESFY GELGIIS..........oooeeee ettt ettt 16
SPIE EAE CONEIOI FIIE (L CTL) oottt ettt sttt e et s et st e ss et s s et et s s essetsssessaranas 18
1= T 0N =] ] o 19
BGECH INVEISION ...ttt ettt s et et e sttt 19
Y e L= (XY=l 0 (o o OSSOSO 20
LOAG RESUIES ...ttt ettt s sttt sttt s sttt e et 21
L 1= T g o Lo 21



Tomolab User Manual www.geoastier.com

Vool il (e aT=Te =0 O =11 A g - | SRS 21
EXPOrt IMAGE RESUIES QS MALTTX ...t et e et e et a st s et a s st e st et s s e s ts s 21
Export IMage RESUIES [N EVS FOINIQL ... et e e st e e e e e et s e s s 21
Export Image Results in EVS format (COOrd fil@ req. ).......eeeeeeeeeeeeeieeeeeeieeesieieeesveea v, 23
EXPOrt IMAge RESUIES GNIGA MESH ...ttt e et e st e et a st s et as s 24
Export Image ReSUIES GS CONUIMIM MALITX ..ottt 24
Export Measurements fOr RESZDINY ((AAL)..........eeeeeeeeieeeeeeeeeieteeee e sses s s s ssssseas 24
Export Measurements in IRIS fOIMAL ((DIN)........ooeeeeeeeeeeeieeeeeeeeietee ettt s s 24
Export Measurements in URF FOFM@E ((UIT) ..ottt ss e 24
Export Measurements in STG FOrMAE ((SEG) ... eeeeeeeeeeeseeeeeee et ee e ee ettt 25
EXPOIt MEASUIEIMIENES GIiG ...ttt ettt ettt ts e ns e aensnaas 25
COPY IMAGE LO ClIDDOGIT..........ooeeeeeeeeeeeeeeeeeeeee ettt ettt ettt s et ss e s e s s e s asassans 25
=T T I I T 1RO 25
EQUE MEASUIEITIEIIES ...ttt ettt sttt 26
EQUE EIECEIOUES ...ttt ettt ettt 27
FIID EIQCEIOTES. ...ttt ettt ettt ta et et ta et et e ts et et e ts et et ts et et e ts e s et e s es et e s et et e s e s et etsasens 27
SOIt EIECEIOAES DY POSIEION ...ttt ettt ess st es s s as s ss e s ess s e s etssseasesans 28
LOGA RESUIES ((IMA) RAIO ...ttt ettt ettt sttt te e e snseeeas 28
LOGA RESUIES ((IMA) IP....oeeeeeee ettt ettt sttt ettt s et e st ste e s seneseas 28
LOGA RESUIES ((EVS) oottt ettt sttt ettt ts s et e et s ts e st eaeseseas 28
St IMAGE DIMMENISION (PIXEIS) ..ottt ettt e st s ettt et ts et et e s e te s et et ss e s essssessesasas 28
St SECLION DilMENSION (PIXEIS). ..ottt st ettt st sste et e et e s et e sess et ss e s essssessesasas 28
SAOW COOFTINGEE LIST ...ttt ettt sttt 29
VICW BACKGIOUI...........oeeeeeeeeeeeeeeeeeeeeeeee ettt ettt ettt ettt et e s et e st et ets et s b e ts et et ets e s s e s asnans 30
CONIGUIGEION..c......ooeeeeeeeeeeeeeee ettt e et ettt ettt ts et et ets et et et bt et et st st et st e st e ts et s b et st st ess et s s etsarsasessasnane 30
MENU PSEUAOSECHION ...ttt sttt st e et s st st 33
oo 1 G TP 36
oo 1 G TSR 36
Qoo 1 Vs TP 36
RESEE ZOOITN.....ooeeeieeseeese ettt ettt ettt ettt ettt b ettt sttt 36
LADEI DITTIEIISTON Xttt ettt ettt 37
LADEI DITTIEIISTON Z.........osssse ettt sttt sttt ettt ettt 37
PIOE PSEUAOSECEION MOQ........ooooeeetssse ettt sttt 37
PAIGITIOEON ...ttt sttt ettt 37
REMIOVE DUPIJICALES ...ttt te et te ettt e st et e s s et et e et et e ts e s et e ts et et e ta et et e sses et etsasens 38
SEIECE ML IT12 IM13 ettt ettt sttt ettt 38
SIMIOOLA) PSEUAOSECEION ...ttt sttt s et asanas 38



Tomolab User Manual www.geoastier.com

LEVE! INECIDOIGLION ...ttt ettt te ettt te e st e e e s et e s et et e ta e s et e ts et et e s e s et etsasens 39
DAEA INECIDOIGEION ...ttt e ettt ettt e bt te et et et e e s et e ts e s et e te e s et e ts et et ets et et etsasens 41
SGVE PS GAEG ...ttt ettt 43
=] 0 L 1 0 = T =N 44
PUOE FINIG......oeiisiseee etttk ettt ettt sttt 45
L (o O T o= BT 45
(o)l (o L [ e B = =Yooy g o Yo L= 45
PIOE FIOGEING EIECEIOUES FWU ...ttt 46
DIEGW DEPE ..ottt ettt ettt ettt ettt ettt ettt ettt ettt e st et e b st 46
CHGNGE COIOUI SCAIE.......oeoeeeeseeeee ettt ettt ettt s s ananenanas 47
MOGITY COIOUIS SCAIE RAINGE ...ttt ettt sttt s s snssnesnsens 47
TNVEIE COIOUI SCAIO......ooeee ettt ettt ettt 48
SGVE COIOUI SCAIE......oooeeeeees ettt ettt ettt 49
SELE COIOUN SCAIQ LEGEIIM..........oeooeeeeeeeeeeeeseeeeee ettt ettt et ta s ts s sseas e s s e s s ssetsesssseaserains 49
VIEW 8 COIOUIS ...ttt ettt sttt ettt 49
HIAE/SHOW COIOUE SCAIE.........ooooeeeeeeeeeeeeeeeeeeeeeeeeeeeee et et sttt e et ettt st stt s et st st setastastesate st ssas e 50
Je e AR N o F OO SRR SU R SRUSRUUP 50
F =o'~ o BTSSR 50
VIBIE, MITTON ..ottt ettt h ettt ettt ettt et te et neaes 50
HOFTZ. MIITON ..ottt sttt ettt ettt sttt ettt ettt sttt be st ae st ebe st 51
D S ) g o g0 oo ) g (o] g R 51
VICW/HIAE GEO COOI...........ooooooeeeeeeeeeeeeeeeeee ettt ettt et et et et et s ts s as st s st seatsassessssssnassneen 51
SEE LADE! FOITNIGLE ...ttt sttt sttt 52
SEE LOW VBIUE FOITTIGL ...ttt sttt sttt sanas 52
SEE HIGN V@IUE FOINIGL ...ttt ettt ettt te et e s e s es s s e s ess s e s esssetserssseaseraans 52
LADE! OPAQUE/TIANSPEIEIIE ... et e et ee et eses et aes et etaas et e s e s et e s ese s e s ere st e s esesetsasens 52
CONEOUE POttt ettt ettt s et et asaeas 53
MaANUAG] CONEOUE PIOK ...ttt ettt sttt ettt 53
AUED CONEOUE PIOL ...ttt ettt ettt ese e 54
REIMOVE CONEOULE PIOE ...ttt sttt ettt e e 54
SIMIOOEIN IITIGGE. ...ttt ettt e ettt et et te e s et et e et st et e et st et s et st et s et st et s et et ets et st etsetssessesaass 54
SEEIMAGE SCAIE (X, Z)eeoeeeeeeeeeeeeeeeeee sttt sttt ettt ettt ettt et et e s st et e s et et s et st e s s et st e ssesssetsesssessasaass 54
(O =l P O =) 55
AXiS X Label Start (AXiS Z LADEI SEAIT) ...t et seste e et e et 55
GITA X GITG Z .ttt ettt ettt sttt 56
=T UG 1D IR T 57
S VIOt ettt ettt ae et eaas 60

4



Tomolab User Manual www.geoastier.com

(@00 = 1=/ 61
TOOIS ..ottt ettt ettt ettt ARt R ettt et Rttt e et s 61
LOGA MDD ((OITID) oottt ettt et et et te et et te st e e e s et e ts e b et e ta et et e s et et e s es et etsasens 61
YL 1= o O 1V (o =B 63
Y=l N e Ta K - =T Loy SRS 63
SEE UD X GXIS.uoeeeeeiesieieeeieteteetetett e te st e st e et st et e te st et et e et et ete et et et e et et et e et et e s e et et e st et et ess et et e st et et essetasensesannas 63
SEEUPD Y @XIS.cuooeeeieieseeieeeeeeteeteete st et ettt st ettt st et et e st et et e et et et e et et et e et et et e et et et e et et et s et et et e e te et et et ettt e ne e tens 64
SEOE UP Z GXIS.uoeeeeeeseeieeeieeetesieete st te ettt sttt st et et st et et s et et ete et et et e et et et e et et e s s et et e st et et e s s et et e st et et etsetaseneetenes 64
1L [0 =T SRS 64
SGVE PICEUIE. ..ottt ettt ettt ettt st et et et et e te et et e s e et et et e st et e s s et et e st et et e s s et et e st et st essetasessntenses 64
YV [ Y=ol x (o] RS 64
Yz AV =l /a0 =Tl A RSOSSN 65
LOGM PIOJECE 3Dttt e et te et te ettt e v et e s e s et ts et et e s et et e s es et e ts et et e s eseasetsasens 65
PN (g V7= T o ol 2 Ua [o T B L | - [OOSR SRR 66
I 1 g V=T o o I T ) - PR TSPP 70
LG 1o \V7=T o ol (o] g Te J=Y=T i o] o 1RO 72
D - Manage Floating EIECLIOAES ..ottt ettt st n e 88
E = AIT@Y STAtUS DAl ..ttt te et seessesse st e seesse st st ssaessesse st ssnessesse s e essassassssssassannassesnnanansens 96



Tomolab User Manual www.geoastier.com

Introduction

The present software comes out from different experiences in geophysics (Electrical
Resistivity Tomography) and from the development of specific software application in
data management.

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
prepared a tools truly related with field activities.

It's 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 - pole

Dipole - dipole

Pole - dipole

Wenner

Wenner - Shlumberger
Gradient Array

D IN O (UT|W|N

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
topography 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

s Error on vun

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, Dipole-Dipole etc

n Quadrupole order

a Aperture

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

Alessandro Ciucci
tomolab@geoastier.it
info@geoastier.it
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Sections

TomolLab acts as container of field data arrays, each file is related to a structured
form as sketched below:

| % TomoLab ! _|ﬁ||1|
Data Topography Model CTL  Inwersion Export Tools Pseudosection Image 3D view ‘Window  Exit 7
s = 1| maa | e @ | = e W Ve g :
@ 5.I @ "F # @N ' Save |Save | M h —u| = ' %
=5ee| JOIN | *E71| Topoo| 7L« | FRAC W | N brp )~ hdf Meas JELECT] PS oo

=~ [:% TomoLab'w_montenero.CTL L |E||1|

[47.51.0.0)

0 10 20 a0 40

1 [Ohratm]
1.7 274 64.1 150

Elec. 48 | QP 380 | Step. 1.0 || Er.C.00 | Sq.Er. 353 | Alpha 2.7556 H=285 Z2=8 | H[]]:1.81;5.UT| Fho <-| Trer. 343 | ->|F!h0 m él

Fesiis)
5.

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 proper function. Measurements should be viewed as “pseudosection”.
Data inversion run over a control file that collects information on:

1 - electrodes position and topography

2 - mesh

3 - measurements

An external module (INV_2D.EXE) could perform the “data inversion” (batch mode)
using the control file .CTL. Inversion results were collect in ASCII file with .IMA
extension, such files should be loaded in TomoLab environment.



Tomolab User Manual www.geoastier.com

The mesh grid: cells and nodes

In order to perform data inversion, the underground should be modelled as finite
dimension half-space (domain). Boundary condition should be set in order to resolve
many differential equation for the electrical potential function (Poisson equation).
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 cells, 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. Cell’s vertex are named “nodes”, they represent
points where the electrical potential should be truly calculated for each current source.
In TomoLab domain is divided in cells with four nodes.

Sampling in X direction: reasons 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" node. Distance between 9*" and 8" nodes, 8" and 7, and so on, follow a
geometric progression.

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

Sampling 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.

S P A A A O O A A A A

0
i i
2 I I
4 = | Foreground region | =)
B I I
R o g g B g A R o |
-3
10 ]
-12
Background
-14
4 1] 5 10 18 20 25 30 35
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Menu Data

% TomolLab

[ Daka Topography  Model T
Cpen niew daka File
Join new data File
Load a control File §CTL)
Read Grid Measurements
Load Matrix File (x,Z, ¥)
Load text sequence
Cpen Tomolab Project
Save TomaolLab Projeck

!
===/ Open new data file:

the program automatically detect many data formats, among them, the ones from
IRIS - Instruments (done with Electre or Prosys). The internal data structure of
TomolLab 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!).

T
(==
—

0| Join new data file:

It is possible to append a data file to the active one and shift both the numerical order
of the electrodes 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 application

7

titl 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 measurements. The inversion process works
over these files

B

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,

10
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value in Z should be in ascendant order. TomoLab makes a virtual set of electrodes
that fit the matrix structure. The 0 (“zero”) value in the third column is detected as
filling symbol.

Open TomolLab Project:

read a script file (.tmlb) within the details of CTL file, IMA file, iteration, labels, colours
scale.

Save TomolLab Project:

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

Menu Topography

i Topography  Madel CTL  Inversior
Load a Topagraphy File
Topaqgraphy Inkerpalation
Read Topography on Mode Z
Link Topography to Electrodes
Reset Topography
Expaort Topography

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 information that user has to link
to field measurements. TomolLab allows user to insert topography in three ways:

1 - direct: drag the electrode on the picture

2 - datasheet: modify the z coordinate of electrodes (all or a part) and interpolate

3 - file: load 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 electrode’s number, the second is the electrodes elevation [m] with
respect to an arbitrary reference. In case the file doesn’t define all the electrodes,
TomolLab makes linear interpolation for the undefined electrodes. In this case the first
and the last electrodes should be defined.

el

Iee28) Topography Interpolation

Perform linear interpolation of the Z coordinate for the electrodes undefined in the
topography file or in the direct mode.

11
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Read Topography on node Z

In special case (floating electrodes, borehole) topography information saved in the
.CTL file isn’t on the first node of the mesh. TomolLab asks user to specify the node Z
which define the topography.

Link Topography to Electrodes

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

Menu Model
| e

|M-:u:|e| CTL Inversion Export Tools

Ilse Resulks a5 Backgraund

Ise Selection as Background
Average Selection owver the Section
Two Lavers Model

Save Bl Information (evs format)
Load Ekq File (evs Farmat)

Use Results as Background

In special situation would 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.

12
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= (' Tomolab'ElaborazioneL1-pd-DD.CTL

[15.31 -0.88)

125

16+

20+

244

[ I I .- I I
1] 4 g 12 16 20 24
Pic. 1 - Select a region (Ctrl + RgtMouse)

Average Selection over the Section

www.geoastier.com

It is possible to select a region of a result iteration and then average along the profile

in order to create a stratified model. User should follow these steps:

=™~ C:" TomolLab' Elaborazione'\L 1-pd-DD.CTL

(3.31-0.85]

6 % 8 9 oaE 2w Bl

Pic. 2 -Step 1: Select e region

Step 2 : Use Selection as Background

13
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Step 3: Average Selection over the Section

==L TomolLab"Elaborazione'L1-pd-DD.CTL = _'| EIIﬂ
[20.3:0.56]

0 4 & 12 15 20 24 23 32 3 40 44 43 52 55 ED B4 £3 72 75 80 84 £B o2

Pic. 3 Step 4: View Background

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

CTL Inwversion Esport Tools F

Make the Control File {CTLY
Split the control File

=
Make the Control File (.CTL)

The inversion module process a file that contain 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.

14
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w~ D4 TomolLabw_montenero.CTL . 1Ol x|
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[21.24:0.43)

Levels

Inversion Parameters
i. of Elect. 45 1 - 48

. - Spacing

1
Cells ! Spacing r_2 :
CelsBkg. L. | 8 MESH
CellsBhg.Rgt. | 9
.| Remdte Lft. Pos. m l_2 :I
Remote Rat. Pos. WI_Q:I

Exp. Depth [ &
Cells 2. Farea. [n. - h 16 | A
Cells Z. Ekg. 5

Ekg. Bha I 20, Bka IPIEI.

Etr. Rho I 01 EmlP |0

T T T T [~ BhoBhkg. Model [~ InvertIF
20. 25. 35
|

= ) CTLN | c || :
| | - [Ohrmem] = i

178 3NE 56.2 100.

10.

T
15
[ esistivity] -
10

Elec. 43 QF. 360 Step. 10 || Er.C.0.01 | Sq.Er | Alpha H= 37 202 | Ri#]:23; 461 | Rho <J Iker. | j Fho  m nIF'| Siemfm| _d

[N. Of Elect.]

[Cells/Spacing]

[Cells Bkg. Lft.]

[Cells Bkg. Rgt.]

[Remote Lft. Pos]

[Remote Rgt. Pos]

[Exp. Depth]

[Flat]

[Cells Z Foreg.]

Pic 4 - CTL Form 1

specify the number of electrodes 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.

number of cells in foreground region between adjacent electrodes;

number of cells in the background region before (on the left of) the
first electrode;

number of cells in the background region after (on the right of) the
last electrode;

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;

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;

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);

the exploration depth follows the electrodes elevation. If this
option is on, the exploration is a fix value along the profile;

number of cells in Z within the foreground region;

15
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[Cells Z Bkg.] number of cells in Z in the background region;

[Bkg. Rho] model resistivity value at the beginning of the inversion;
[Bkg. IP] model chargeability value at the beginning of the inversion;
[Err. Rho] error coefficient in resistivity modelling;

[Err. IP] error coefficient in chargeability modelling;

[Rho Bkg. Model] add the background model into the CTL file;

[Invert IP] invert chargeability data;

[CTL Name] change file name of CTL;

[Cancel] return to section view;

[OK] confirm data and write the CTL file;

=~ (' TomoLab', Trilobite',L1.CTL

Mesh Details

Electrod dez [ 1 ET
ctrodes on node EI

Topography on node Z I | S

Modeling
FromModeZ | 1 TaNodez [ 17
From Made [ 10 ToMode [ 104

Fit Rha'Value [Dhwem] | 65.1-
Fist [P Value [%] —|—-—
FomModeZ | 1 ToMadez| 1

From Node [ 10 ToMode [104

I Belck Model
i) 10, 20, ) : . : ; &0, | ™ Abs(Rho)

1 - [Thr*m]

5 1.7 274 64.1 150.

Elec. 43 | QP. 213 | Step. 25 || Er.C.0.025 | Sq.Er. | Alpha =684 Z=-T | RI1): 161; 5.01 | Rha j Iter. | ->_|W m | niP | Siemim : o
Pic 5 CTL Form 2

Levels
[y}
1

[Resistivity]

MESH - Mesh details

[Electrodes on node Z] set the node z of the forward mesh which define the position
of the electrodes. For surface survey electrodes should be on
node 1, for floating electrodes the node should be 1, 2 or
more;

16
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[Topography on node Z] set the node z of the forward mesh which define the

- Modelling
[From node Z]

[To node Z]
[From node X]

[To node X]

topography. In case of floating electrodes can be at the sea
level and the topography represent the water depth
measured with an echo sounder;

set the starting node z in the inversion mesh;

set the ending node z in the inversion mesh ;

set the starting node x in the inversion mesh;

set the ending node x in inversion mesh;

(the inversion mesh should be a subset of the forward mesh)

- Fix Value

If the inversion mesh and the forward mesh are different, a subset of the forward
mesh can assume a fix value different form the one specified in the background

[Fix Rho value]
[Fix IP value]
[From node Z]
[To node Z]
[From node X]
[To node X]
[Block Model]

[Abs(Rho)]

set the Rho value;

set the chargeability value;

set the starting node z of the subset in the inversion mesh;
set the ending node z of the subset in the inversion mesh;
set the starting node x of the subset in the inversion mesh;
set the ending node x of the subset in the inversion mesh;
show/hide data grid to edit block rho value;

modelling the absolute value of the resistivity. In this case,

writing the CTL, TomoLab correct the sign of the Vuyin order
to get always positive value resistivity

17
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5
Set selected cellz to

=~ C:% TomoLabiw_montenero,CTL ]
Annulla |
L] L - - L L - L] L] - |1I:“:I - - L L L] L] L] - L - L] L -

Fho| 000 o050 1oof 150 2oo] 250] soof as0] 400 450 Soof 550 eoof [MeshDetails
0.00 Electrodes on node 2 |_1 %I
1033 Topography on node 2 |_1 CTL+
o [ o e -
250 | | L ]
.00 o | FromNode i | 10 ToMNodei | 104
350 ] |
4.00 O | I Fix Rho Value [Ohmm] | 43.75
450 T FiwlPYale[2] —— [ 0
5.00
550 FomMNodeZ [ 1 ToMedeZ| 1
£.00 Fram Mode » I 10 To NodeXI 104
B.50
700 v Block Madel

ﬁ* I Abs{Rho]

»

Elec.48| QP 360 | Srep. 1.0 || Er.C.0.01 | Sq.Er. | Alpha w= 3478 2 =2700, | .00 | Fihe <= Iner. -+ ||Rho m ‘él

Pic 6 Select a cells group and assign the value of 100 Ohm*m

=™ ' TomoLab'w_montenero.CTL =10O] =]

[27.01-0.43]

TN

I 10 20 30 40
[R esigtivity] - ! 1 - [Ohm*m]
15. 6.7 474 84.4 150.

Elec. 48 | OF. 3E0 | Step 1.0 || Er. C.0.01 | Sq.Er. 295, |Alpha0.0058 w= TR Z2=-105 | F|[1]:2.?1;5.U1| Fho - Mer 3 | - |[|RBho m ‘él

Pic 7 Results with a model as reference

% Split the Control File (.CTL)

The inversion process would take several minutes. Time consuming is strictly related
to the electrodes number and exploration depth. So would be necessary to split the

18
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control file in two or more file smaller than the initial one, invert each file and, then, if
it is necessary, link the results into a single image.

The splitting operation ask user for number of electrodes in each sub-file and number
of electrodes of overlapping.

]
Electrodes in Sub-File

Annulla

g

Pic 8 Set number of electrodes for each sub file

M. elec. 48 | x|
Dverlapping

Annulla

|24

Pic 9 Set the number of overlapping electrodes between files

Menu Inversion

Inversion Export Tools Pseudosection  Image
Batch Inversion (External maduel; Inv_20LEXE)
Single Imversion {TomoLab)

Load Resulks

|
il
%I Batch Inversion

The inversion process act on the .CTL files. Since the intense time and machine
resources consuming, seems good to do this operation alone. The Batch Inversion
create an ASCII file with the names of the .CTL windows active in TomoLab, then pass
the focus to an external module that will operate all the calculus of the inversion for
each file writing, in the end, an ASCII file with the real resistivity (.IMA). Inv_2D.exe
runs also without TomolLab.

19
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=10l x|

File ri. 1 af 1
File Mame: 0:5Tomolabhw_montenero. CTL - 13.01.41
Iteration . 1
: Alpha: 10,
Exit Chi Sar. 4480534

13.01.41
Occam Inversion

[ Full Mat. Res.

[T EchoFile

Pic 10 Inv_2D.exe window.

[Start] the inversion process begins, the four label in the right panel tell the file
name under inversion, time start and stop about the file, the current
iteration, the Alpha parameter and the Chi Squared calculated over the
direct model.

[Stop] allows user to interrupt the inversion, this command doesn’t act

[Exit]

[Full Mat. Res.]

[Echo File]

immediately and user should wait the end of the iteration.
quit the program.

set the matrix inversion algorithm to full. I.e. that no approximate
procedure. This option will slow the program, use carefully.

save an echo file (.ECH) with the forward model at each iteration

Single Inversion

Activating this option TomoLab show an Inversion Bar just under the toolbar.
Command on this toolbar act only on the active window, and update it dynamically at
each iteration.

INVERSION | START

STOP ||Fi|e: C:ATomolabw_montenero. CTL |F|h0 Iter. n. 3 |Alpha: 2.7556 |Chi Sqr. ;352,84 | I, Dohe EXIT Irve. || 9.47.06 |8.4?.05

==L TomoLab'yw_montenero.CTL i =10f %]

T T T T T T T T T T T T T T T T T T T T
1] 2 4 6 8 10 12 14 16 18 20 22 24 %k 28 30 32 34 H® I8 40 42 44 46

Resiiviy] NN (7 | . [Ohmem]
56

13 03 70.4 164,

Elec. 45 | QF. 360 | Step. 1.0 || Er.C.001 | 5q. Er. 353, | Alpha 2.7556 m=47.8 Z2=-105 | Rl 1.72; 5.1 | Fho < Iter. 33 | > | Fho Al

Pic 11 Inversion bar and data window with results
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The information on the Inversion Bar are the same in the data window:
[Sq. Er.] squared error (should be of the order of measurements)
[Alpha] smoothness parameter (should be between 0.5 and 5)

MA
| | 0ad Results

In the end of the inversion process results, stored in ASCII file (.IMA) can be loaded
into TomolLab. TomoLab load the last Rho iteration as default.

Menu Export

!Expnrt Tools  Pseudosection  Image 30 view  Window

. Export Image as BitMap

' Export Image Resulks as Matrx: (hdf)

i Expork Image Resulks in EYS Format
Expart Image Resulks in ENS Format (Coord File Reg.)
Expart Image Resulks a5 Colurmn Matris
Export Image Resulks and Mesh
Export Measurements for Res2DIny {.dak)
Export Measurements in IRIS . bin format
Export Measurements in URF Format
Expart Measurements in 5TG Format
Export Measurements Grid
Copy Image To ClipBoard

el Export Image as Bitmap

Save a bitmap image of the section or pseudosection. The file name is the root of the
form caption with the extension .BMP

“ha Export Image Results as Matrix

Save the value of current iteration or pseudosection in an ASCII file as bi-dimensional
array. The file name is the root of the form caption with the extension .HDF

|_| Export Image Results in EVS format

Save the value of current iteration or pseudosection in an ASCII file as column matrix
following the format of EVS (Environmental Visualization System). This format allow
user to assign to each rho value a set of three coordinate. The file name is the root of
the form caption with the extension .EVS
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z x|
Offzet £

Annulla

[m

Pic 12 Offset Z to add to each electrode's quote

zl
First Electiode Coordinate

Annulla

0.0

Pic 13 (X; Y) coordinate of the first electrode, the default is (0; 0)

I

Last Electrode Coordinate

Annulla |

Pic 14 (X; Y) coordinate of the last electrode, the default is ((nel-1)*step; 0)

B Li-piopavs-plocconore =T

File Maodifica Formato  Wisualizza ¢

0.5 0.0 -0, 52 a5, 9502 A1EL ) ﬂ
0.5 0.0 0.52 55.8403 A1EZ 0

0.5 0.0 1.55 42, 7402 A1E3 0

0.5 0.0 2.58 34,8007 A1 B4 0

ID.E 0.0 3.82 28,700 A1ES 0

25 0, 0 4,6 Z ¥

0.5 0.0 5,68 24, 7a0g A1EY W]

0.5 0.0 0,72 23,5808 A1ES 0

0.5 0.0 T rh 22,9101 A1ES 0

0.5 0.0 H5.78 22.5704 A1E1O 0

0.5 0.0 G.82 22.4801 A1E11 0

0.5 0.0 1a. 85 22,5505 A1ELS 0

0.5 0.0 11.88 22,7401 A1ELS 0

0.5 0.0 12,9 23,0008 A1EL4 0

0.5 0.0 15.95 23.3203 A1ELS 0

0.5 0.0 14.98 Z23.8801 A1ELa 0

0.5 0.0 1a. 02 24060l A1ELY 0

0.5 0.0 17.05 24,4703 A1ELS 0 -
LI b

| Linea &, colonna 1 4

Pic 15 An ASCII file in the EVS format with Notepad.exe
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It is possible to use coordinates stored in an external ASCII file. User should append X
Y Z coordinate to each resistivity element using data stored in an external ASCII file
with the coordinate and the elevation of the extreme of a set of data files

=

d Coordinate File Mame: C:A\Tomolabhcoord. bt

s 1 e 2 top
L1 5.5 -1 -41.5 -1 1]
L2 5.5 E.5 -41.5 E.5 1]
L3 5.5 14 -41.5 14 1]
L4 55 215 -41.5 215 1]
LS -14.5 -3 -14.5 22 1]
LE -34 6.5 -34 24 o

Pic 16 Coordinate Form

Export Image Results in EVS format (coord file req.)

It is possible to export results image in EVS format using coordinate information
specified for each electrode. In this case, user have to select the ASCII file with the
coordinate information (three columns ASCII file: electrode number; X coord; Y
coord). By this option user can export only a selected part of the image result and, if
reloaded, view only a selection of the inversion.

=10/
File Modifica Formato Visualizza ?

RO 20 0 -
40 40 0 :I

" of

| | Linea 1, colonna 1

¢

Pic 17 Format for export in EVS format (save image results from electrode 20 to electrode 40)

24 % 2 M 2 ¥ B W/ 4 42 44 46

22
[Resistivity] [ . | [Ohmm]
10. 16.3 %5 2 70

Pic 18 Image results from electrode 20 to electrode 40 (form X 19 to X 39)

23
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Export Image Results and Mesh

This function allows user to save an ASCII file with the extension .MSH, in this file th
current image (pseudosection or inversion) will be saved as multi columns file (X, Z1
V1 ....Zn, Vn).

Export Image Results as Column Matrix

e

4

This function allows user to save an ASCII file with the extension .DAT, in this file the

current image (pseudosection or inversion) will be saved as three columns file (X, Z,
value).

Export Measurements for Res2DInv (.dat)

This function allows user to save an ASCII file with the extension .dat using the
format of Res2DInv. This option support only file without topography information.

Export Measurements in IRIS format (.bin)

This function allows user to save measurements into a binary file with the extension
.bin using the format of IRIS. This option allow user to process file with the Prosys
software from IRIS Instruments.

Export Measurements in URF format (.urf)

This function allows user to save measurements into an ASCII file with the extension
.urf using the Universal Resistivity Format.
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P L1-pd-DD.URF - Blocco note

File Modifica Formato  Visualizza 7

=101 %

A 20 sample Universal Resistivity data File (URF)

Top two lines are comments and the third 1ine defines the length unit.
Unit: meters

iThis File is used for i1lustration of URF file format only.
;An¥ 1ine starting with a semicolon ;0 1s a comment line
;A 1ine starting with a colon (:) defines a section header.
;A section header s reguired and must be spelled correctly.
1A blank 1ine will be ignored

;Data entries are comma-separated.

;Electrode Tocations are defined with x¥Z coordinates.

;2 = 0 on the surface and negative downwards

H Geumetr‘y

(1D, ¥, ¥, Z

1, 0.00, 0,00, ©.00
2, 2.00, 0,00, Q.00
3, 4.00, 0,00, Q.00
4 , a.00, 0.00, .00
5, 8.00, 0.00, Q.00
g, 10,00, 0,00, 0,00
7o 12000, 0,00, 0,00

! MeasuUrements

iA, B, M, N, VWICohm), I{ma), Error(%), chargeability(me )
1, 2., 3, 4, =23,1202, 176.0447, 0.0, 0.0

2, 3, 4, 5, =d8.71209, 211.78%3, 0.0, 0.0
L E 5, B, =24.22476, 121.01l88, 0.0, 0.0
4, 5, &6, 7 . -31.26302, 89,5308, 0.0, 0.0

5, &, 7, 8, -14,5078, 115.3%07, 0.0, 0.0

a, 7, 8, 9, -B.702678, 203.9680, 0.0, 0.0
S, 8, &, 1o, -10.7142%9, 328.5832, 0.0, 0.
8, 9, 1o, 11 , -10.92728, 326.685% 86, 0.0, 0.0
9, 1o, 11, 12 , -9.475611, 303.3831, 0.0, 0.0

]

&

.

| Linea 23, colonna 1

4

Pic 19 Sample of URF format

Export Measurements in STG format (.stg)

This function allows user to save measurements into an ASCII file with the extension

.stg using the STG format.

Export Measurements Grid

This function allows user to save measurements into an ASCII file with the extension

.grd. This format should be loaded by Excel.

Copy Image to Clipboard

This function copy the image (inversion or pseudosection) to clipboard memory area

(CTRL+C) and allows user to paste image into another software.

Menu Tools
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Tools Pseudosection  Image 3D

Edit Measurements

Edit Electrodes

Flip Electrodes

Sort Electrodes by position
Load Results [LIM&) Rho
Load Resulks [, IMa) IF
Load Resulks {.EYS)

Set Image dimension (Pixel)
Sek Section dimension (Pixel)
Show Coordinate List

Wiew BackGround
Configuration

I'I'Il".";."‘ml.:..'

sz | Edit Measurements

This function shows measurements in a data grid. User can edit the single field and
save it by press carriage return, it's possible to remove a data record by selecting the
it is also possible to do simple arithmetic operation

whole row and the press cancel,
over a group of cells by pressing [=] (assign value), [+] (add value) or [*] multiply.

Change will be saved at next click on menu item or toolbar.

www.geoastier.com

=~ D% TomoLab',w48.bin =lol =]

Murm, A Bl M| H] W ] | I ] | wdl | k.| Bho [ohmtm]| m | q| Away| Skip
1 i 4 2 3] 3492431 452 9092 7.0853 £.283 44 5186 0.028 E D
2 2 5 3 4 3371376 531.473 £.3435 6.283 39,8572 0.031 E D
3 3 3 4 5 331276 540.5638 61247 6.283 38 4828 0.032 E D
4 4 7 5 B 3164253  BRF.OTET 55721 6.283 35,0105 0.043 E D
5 5 8 B 7 2122797 4021288 52789 6.283 331684 0.026 E D
B B ] 7 8 1713343 365913 45852 6.283 20,4393 0.051 E D
7 710 ] 9] 3488935 3681426 94771 6.283 59 5457 0.05 E D
8 g 1 8 0] 1279269  190.2846 6.7229 6.283 422415 0.082 E D
g a 12 10 N 3621.39]  366.0873 98921 6.283 £21543 0.028 E D
w1 13 1 12]  2626634] 3761519 £.9829 6.283 43875 0.04 E D
11 11 14 12 13 1180541 2235584 52736 6.283 331351 0.074 E D
12| 120 15 13 14 279055  BOB.3R17 4 6021 6.283 28,9161 003 E D
13] 13 15 14 15 2549254  £933843 4.2534 6.283 26.7251 0.032 E D
14 14 17 15 1B 218757|  E38.0819 4 0555 6.283 255443 0.034 E D
18] 15 18 16 17 1BB47E7 47BERIT 3478 6.283 21.8529 0.028 E D
15| 16 13 17 18 1918323 B11.2899 31382 6.283 197177 i] E D
17| 17 0] 18] 18]  453E233] 1584842 29254 £.283 18.3805 0.088 E D
18 18 A 18 20 875893 251 5161 30046 £.283 18.8786 0.033 E D
18 18 22 0] F38.637 161.045 33453 £.283 21.0228 0.041 E D
2 2 23 A 22| 2874455 835539 32411 £.283 203642 003 E D
2 21 24]  22] 23] 7048876 180,457 39061 £.283 24543 0.043 E D
22| 22] 26 23]  24] 40R4B3R] 1127222 3 FO6T £.283 22 B576 0.054 E D
23] 23] 28 24| ZR|  28376RB]  EA.7IZR2 40557 £.283 255016 0.034 E D

24| 24 27 25 26| 8118783 116923 £.9433 £.283 436261 | 0043 5 OM
R iy =] i~ s [=F M=} 1nNR 2721 FEFR1FQ E 2272 24 FR22 N et E n

Elec. 48 | GF. 360 | Step. 10 || Erc. 0.4 | Sq.Er. | Alpha #=10635. Z =15 R.0:0 | Rho j Iter. j| Rhao ‘él

Pic 20 Data Grid of wenner measurements
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il B
Rt

::01| Edit Electrodes

This function shows electrodes position in a data grid. User can edit the single field
and save it by press carriage return, it's possible to remove a data record by selecting
the whole row and the press cancel, it is also possible to do simple arithmetic
operation over a group of cells by pressing [=] (assign value), [+] (add value) or [*]
multiply.

Change will be saved at next click on menu item or toolbar.

=~ TomoLab"ElaborazioneiL1-pd-DD.CTL fit I I:Ilﬁl

Murn, ¥ [ | Y [m] | Z [m] | Z(b]| ZI0|  Mark]  Skip
1 if 0 i 248 0 1 0
2 2 0 0 248 0 1 0
3 4 0 0 248 0 1 0
4 B 0 0 248 0 1 0
5 8 0 0 248 0 1 0
3 10 0 0 248 0 1 0
7 12 0 0 248 0 1 0
B 14 0 0 248 0 1 0
g 16 0 0 248 0 1 0
10 18 0 0 248 0 1 0
11 20 0 0 248 0 1 0
12 22 0 0 248 0 1 0
13 24 0 0 248 0 1 0
14 2R 0 0 248 0 1 0
15 28 0 0 248 0 1 0
1E a0 0 0 248 0 1 0
17 2 0 0 248 0 1 0
18 34 0 0 248 0 1 0
E el 0 0 248 0 1 0

20 n 0 0 248 0 1 O -

Elec. 48 | QR 1217 | Step. 2.0 ” Er. . 0.01 | Sq. Er. 17EE. | Alpha 0.0001 #=B070. 2 =1275. _él

Pic 21 Data Grid of non remote electrodes;

X[m], Y[m], Z[m] are the surface coordinates,

Z(b) is the exploration depth,

Z(t) is the quote of the topography (in case of floating electrodes Z[m] should be
different from Z(t),

Mark = 1 means that electrode should be used as reference in interpolation, first and
last electrodes must have Mark = 1,

Skip = 1 means that all the measurements involving the electrode will non included in
the CTL

Flip Electrodes

Swap the positions of an electrode’s subset. In case the user has to reverse cable
position (i.e. electrodes 1- 24) this function set the first electrode in the position of
the 24" and the 24™ in the first (swap 1 and 24), the 2" in the 23" and vice versa,
the 3™ in the 22" and so on. In order to view the effect of the flip operation, user can
switch between two visualization option of the electrodes window by clicking the right
mouse button.
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X TomolLab
Data Topography Model CTL  Inversion Export Tools Pseudosection Image 30 view ‘Window Exit 7

e IMA | B L EX |
@ Taite. ﬁL Topog E $ @ i‘ 2 % MéaV eltir] ps™ Coﬁ% % % i
=~D:\TomoLab41 W m.CTL =101 x|
.......................... B R R R R PR TR
Electrodes Graph.-Mum,
°' =
-0 : 2 N a |
Pic. 22 Show popupmenu to change eIectrodes visualization

»=D: TomolLab',W12.CTL -0l x|

[24.45:0.49)

1 Z 3 4 5 & i g & 10 11 18 17 16 15 14 13 12 18 0 il iz I3 i4 I5 26 &7 28 &9 0 3 3

Pic. 23 Electrodes as number 12 -18 are x position reversed

Sort Electrodes by position

In case user needs to invert two or more sets of measurements carried out in the
same area but not with the same set of electrodes, it is possible to join them by
loading as roll along and specify the distance of the electrodes set. In order to view
data as pseudosection user has to sort electrodes by position and the electrodes will
be renamed following the x coordinate, also the k factor of each measurement will be
recomputed.

Load Results (.IMA) Rho
Load Rho results form an .IMA file selected by the user (non the default name space)

Load Results (.IMA) IP
Load IP results form an .IMA file selected by the user (non the default name space)

Load Results (.EVS)

Load results (Rho or IP) form an .EVS file saved with the default name space.

Set Image Dimension (pixels)

In order to use TomolLab images in a report, user have to save it in bitmap format and
manage images with any image processor software. TomolLab allows user to set the
pixels dimension of the saved bitmap.

Set Section Dimension (pixels)

The as Image Dimension, but the pixel specification acts only on the section (a sort of
scale).
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Show Coordinate List

In order to append X, Y coordinate to the data user should load them from an ASCII

file ordered in columns, space or tab separated.

www.geoastier.com

[P Coordevs - Blocco note 2 10l x|
File Modifica  Formato  Yisuslizza 7

Hame 1 ¥l 2 2 ftop ]
Lined47? 452781.7401 1688518, 5464 4528596, 9951 1688458, 8804 8BGO, 585

Lined48 4527756.0211 1688510, 2550 452891.3195 1688430.6245 B3.050

Line50 452771.1666 1688501, 5528 452884, 9068 1688423.0329 B4.42

Line51 452766.1454 1688492, 9765 452879, 8208 1688414 .4085 B5.30

Line53 452758.1287 1688486, 5095 452872, 5236 1688407.4802 B6.00

Line54 452752.6478 1688478, 0441 452866, 8479 16883098, 8561 B6. 50

LineSa 452744,6052 1688471.4624 452856, 5286 1688304, 2124 B7.70

Line57 452738.1645 1688463, 7226 452850,1159 1688386, 3002 BE. 50

Line5s8 452782.35971 1688485, 7105 452788, 5058 1688350.4435 B6. 31

Line5% 452747.4831 1688446.4831 452718.18592 1688310, 5724 1. 30

Line&d 452804, 2812 1688472.6388 452722.8704 1688426, 8509 ol.00

Linet2 452804.3509 1688457, 5204 452724.6239 1688409, 9660 92,00

Line&gd 452821.5280 1688454, 6061 452738, 5085 1688411, 9985 93.00

Line65 452825.3134 1688442, 5542 452735,02001 1688410, 3558 93,15

4

.

| Linea 1, colonna 22

2

Pic 24 Longitude, Latitude Coordinate with Notepad.exe

Il x|

Select Coordinate File Mame; C:5T omol abhCoordE™S bxt

Set Mame =1 1 He e top

Lined? 452731.7401 16358518.5464 452896.9951 1635438.3304 39.585

Linedd 4527760211 1688510.2990 452891.3195 16884306249 83.90

LineB0  452771.16E6 1638501.5928 452884 9058 1688423.0329 a4.42

Lined1  45276E6.1454 16858492 9765 452879.8208 16858414.4089 85,30

Lineba 4827581287 1632436.50395 AR2872 5236 1638407 4302 ge6.00

Linebd 452752 6478 1632478 0441 4AR286E. 3479 1638393 3561 8650

| inehk
Lineb?
Lineh3
Line53
Linek0
LineG2
Linegd
LineB5

452744 B5:2
452738.1EER
452782.3921
452747.4331
4528042812
452804.3509
452821.6280
4528263136

1588471 4524
16884637226
1688485.7105
16384464331
16284726388
16384579234
16854546061
1628442 5042

ABDEEE BIGE
4528501159
452788 5058
452718.1892
452722 8704
4527246233
4527305085

452739.0201

1628350.4435
1688310.5724
16284268509
1638403.9660
1688411.9385
1628410.3658

850
863
91.30
91.00
32.00
33.00
9215

Pic 25 coordinate file in TomoLab, item n. 7 selected
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ﬁi__"f Line coordinate -24

-12

-16

-20

Select | Coordinate File u

Lined?
Lined3
Linef0
Line51
Lineb3
Line54
LineBE
Lineb7
Line53
Lineb3
Line&0
LineE2
Linef4
LineE5

Set Mame 1

452781, 7401
452776.0211
452771, 1666
452766.1454
4527581287
4527526478
452744.6052
4527381665
452782.391
452747 4831
452804, 2312
452304.3503
452821.6280
452826.3136

Elec. 42 | QF. 1217 | Step. 2.0 || Er.C.0001 | 5q.Er. 160128, | Alpha 10327

; ———— 457744 B05Z- 1

Firzt Electrode Coordinate

www.geoastier.com

Annulla |

[R ezigtivity] - ,‘ | .

a8 128 537 2251 5432

16 24 a2 40
1

[Ohm*m]

W=1309Z:-35

Fiff) 1126

[
p

1E682486.5095
1685478.0441
16884637226
1688485.7105
1685446.4831
1682472.6388
1633457.3234
1688454.6061
16824425542

4528725236 1E623407.4802 26.00
452866.8479 1688395.8561

45 4 g
4528501159 1683386.3392 88.50
4527885058 1688350.4435 86.31
4527181892 16883105724 91.30
4527228704 1E682426.8503 91.00
452724.6233 1633403.3660 32.00
4527385085 1688411.9385 93.00
452739.0201 1682410.3558 9315

Pic 26 Export results: use the coordinate of the selected item

View Background
Display the background in the graph window

Configuration
Show the configuration form
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— Drata Filker Criteria

W it I

I min |-1 0oo

W may

|‘I ooog

| may IEEIEIEIEI
q max I'IEIEIEI

I mak

I'IEIEIEI

rhio rias I'I Qaooo

tha min |-1 Q0oaao
K. rin |-1 0o0ao K. max

I'I 000000

Pic 28 Data Filter Criteria

ES|
r— Data Filter Criteria —RGE colours scale

Y i ||-1 0000 W rax |1EIEIEIEID - T . & Seale

£
| min |D | max IEDDDD B
H
T E— L B Ol e
tho min |-'I 00000 tha max | 100000 s
» |52 1| | »”4 &
K. mir |-'I Q00000 K max |1 Q00000 —E-I:—l
» ID 4| | >|I2UU G

—Inversion Parameters J—I:—l

I User Defined Maodel | | '"235 ‘l | '”232 B

Cellz f Spacing [ 2 F TR i

Cellz Brg. Lt | 9 ‘\\\ i

Cells Bkg. Rat. | 3 _

Remots Lft. Pos. w. [ 2= % R

Remote Rat. Pos. m[ & v W e " Sicale 4

Exp. Depth I 10) T Fiet — Section

cols2 Foeg -k [__20[ Pioteel [ & £T0

Cell: £ Bkg. I 5

Bkg Rho I a0, Bkg IP I'IIJD.

Brfho [ o1 Enlp [05 [[Riesistivity] [Dhmem]

™ RhaBkg Model [ Irwert IP |[Chargeabiliy] iz

|Nam. IP] [ Save |
|[C0nductivit_l,l] |[Siemenss’m] Exit |
Pic 27 The configuration form

User can accept or refuse a measurement by using different criteria depending on the

instrument, the site geology, the mean noise. In order to set an automatic filter to

remove bad data from the CTL file user should determine many threshold limits. The

current intensity I,g is usually positive, the potential Vyy should have different signs

depending on the quadrupole configuration, also the geometrical factor K. The

constraint is that rho = Vuy/Ias*K should be positive.

A measure should pass the filter if the following criteria are satisfied:

ABS(VMN) >= Vmin

g >= Qmin
rho > rhomin
M >= Mmin
K >= Knin

AND
AND
AND
AND
AND
AND

g <= max

rhO <= rhOmaX

M <= Mmax

K<= Kmax

AND
AND
AND
AND
AND
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Note: ABS(Iag) > Ininto ensure Ing > 0, rho > rhonq,, to have positive rho

—Inverzion Parameters

™ User Defined Model

Cells f =pacing |
Cellz Bk, Lit. I
Cells Bkg. Rot. |
Remate Lft. Pos. | 100. I_J
Remote Rot. Poz. | I— _I
Exp. Depth I
Cellz Z. Foreq. [n. - h) I

Cells £, Bkg.

Ekg.Fihl:ul 50. Bkg IR I'IEIEI_
Er.Rho [ o1 Emip [05

" BhoBkg Model [ Invert P

Pic 29 Inversion Fix Parameters

In order to invert a set of arrays with the same inversion parameters, it is possible to
define the base parameter in the configuration form an check the User Defined Model.
If this option is true, when creating the CTL, TomoLab will not ask for parameters and
create the CTL file with the parameters defined in the configuration form. The

meaning of each field has been already given.

—RGE colours zcale

L
4| | r||52 1|| r"d R

4|| >||n 4| | >||2c|c| G
4| | ,,"235 <| | »||232 B
3 i % "

+ Scale

{ Scale 2

i~ Scale 3

i Scale 4

Pic 30 Colours scale

It is possible to choose among four rainbow scale. Scale 1, 2, 3 are fixed. The scale 4
is user defined. Moving the scroll bars of the RGB components a custom scale is
created in the picture.
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When TomolLab display an inversion result or a pseudosection the colour scale is
automatically set on the data limits, in case of user defined limits, value below the
minimum of the scale are plotted with the same colour, so for data over the maximum

of colour scale.

—Section
Pti. /el | 8 S170

Pic 31 Section options

Few options could be set from the configuration form:

- Pti./cell (Points per cell): the default plot fine interpolate between adjacent cells
using a number of points specified in this frame

- AUTO: means that the contour plot range automatically from min and max of
data values, this option draw 15 level lines. Other option are allowed, "AUTOR"”
means that level lines range between limits of colour scale, otherwise it is
possible to specify min, max and step of contour plot by a control string
(*50:10:150;"”, means first level line at 50 ohm*m, last level line at 150
ohm*m, spacing of the other lines is 10 ohm*m). The AUTO option range over
a logarithmic scale, the string option range over a linear scale

| [Fresistivity] { [Ctkriin]

| [Chargeability] [&5

{[Morm. IF] [eoa]
I[Eu:-n-:luu:tivit_l,l] I[Siemens.-"m]

Pic. 32 Section Labels

Picture results use default labels defined at configuration form. User can change them.
Each couple of label are associated to [resistivity], [chargeability], [norm. Inductively
Polarization ], [conductivity]

Menu Pseudosection

Pseudosection Image 30 wies

Plat PeeudoSeckion
PseudoSection Int.

Plat Pseudosection Maod.
Pararneker

Remove Duplicates
Select ml mz m3
amooth PseudoSection
Level Inkerpolation
Data Inkerpolation

Save P5 Data

bk
b
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The Pseudosection is conventional way to plot measurements as far each data would
be representative of about a cell with a definite X and Z coordinate.

TomolLab allow user to plot data as pseudosection in two different ways. The first one
is a normal plot, a couple of coordinate (X, Z) are assigned to each quadrupole, the X
coordinate is the average of X coordinate of the non remote electrodes in the
quadrupole, the Z is a function of the quadrupole aperture a, the order n and a
specific coefficient k& depending on a, n and quadrupole array, this coefficient has been
calculates from sensitivity maps and has been tabulated by Locke.

|F‘seudnsectinn Image 3D wiew Window Exit 7

Plat PseudoSection vilT i e
PseudoSection Int, Pole-Fole (2)
Parameter Dipole-Dipale (3)
Remove Duplicates Paole-Dipale (50
Select ml m2 m3 r Wenner (5]

Smoath PseudoSection Set Depth Scale
Level Interpolation Zoom r
Drata Inkerpalation

Save PS5 Data

As far that data sets should include different array types, user have to choose the one
has to be plotted

L
5
I T T T T T T T T T
1] 5 10 15 20 25 an a5 a0 45
[Resistivity] - £ | - [Ohmem]
) 28.1 158.1 8891 5000,

Pic 33 Wenner array - pseudosection plot
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|Pseudnsectinn Image 30 wiew window Exit ¢
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Plot PseudoSection

PzeudaSection Ink,

Parareker
Remowe Duplicates
Select ml mz m3

amoath PseudoSection

2 R TR e
Pale-Pale (23
Dipole-Dipole £3)

Pole-Dipole (5}
» Mienner (&)
Seft Depth Scale

Level Interpolation Zoom ¥ +
Drata Inkerpolation Loam X -
Save P5 Data | Zoom £ +
Zoorn £ -
Label Dimension &
Label Dimension 2
Bt ettt

|
—=_1The second ways to plot a pseudosection is the “Pseudosection Interactive”.
Each measurement is shown as a label ordered by level. As you RgtClick over a label
the quadrupole will be highlighted. Double-click on a label remove the measurements
from the pseudosection. This action set the skip value to a progressive non zero

integer number,

user can undo skip with the CTRL+Z keys combination. When

creating the CTL file the measurements with the skip flag major than zero will be

discarded.
==C:\ TomoLabw48_2.CTL =10l
b23 B41
214 M3Z
n. 289 414 B41 M23 N32 W=3062.26 |=37.47 tho=4621.68 m=0. q=0. k= 56.54867 %= 26.5 7= 468 =1
0. .
.
4 d
o
1
— 5
o ﬁ
124
14
15_— T T T T T T T T T T T T T T T T T T T T T T T
I} & 4 g a 100 12 14 18 18 200 22 24 26 28 300 22 34 3B 3| 40 42 44 46 -
m,
[Rezigtivit] - : u I - [Thim™m]
E. 281 158.1 839.1 5000.
Elec. 43 QF. 359 | Step. 1.0 || Er. C.0.01 | Sq.Er. | Alpha ®=299Z2:=4 | F|[1]:1.B1;8.52| Fho ﬂ Iter. j Fho m ‘él

Pic 34 Rgt. mouse down (arrow), highlight electrodes
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R Zoom X+

Large data set cannot be analyzed in a standard window, this function double the x
dimension of graph window and allow user to scroll image with a bar. This function act
also on inversion results

== C:\ TomoLab'w48_2.CTL I [=] e

[32.28:-0.46)
— 0.
"L ol
2.4
4.4
0.
I o
= 6
= g
10
124
14.4
18_— T T T T T T T T T T T T
o 2 4 E g 10 12 14. 16 18 20 22 24
[Fesistivity] _ ﬂ
|65 A 281 1581
Rr| 4| g

3
Elec. 42 | QpF. 357 | Step.10 || Er. C.0.01 | Sq.Er. | Alpha =225 Z =16 | F|[1]:1.B1;E.52| RBho j lker. j Fha ‘él

Pic 35 graph window doubled n X

Zoom X-

This function divide by two the x dimension of graph window, if the graph window is
still wider than the container, user can scroll image with a bar. This function act also
on inversion results

% Zoom Z+
As for as Zoom X+.

Zoom Z-
As for as Zoom X-.

@ Reset Zoom

Reset image to standard window and remove the scroll bars.
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Label Dimension X

Double the x dimension of the label representing measurements in pseudosection,
useful when a level is not complete

Label Dimension Z

Double the z dimension of the label representing measurements in pseudosection,
useful when many levels are not complete

Plot PseudoSection Mod.

It is possible to plot the modeled measurements as pseudosection (if only the specific
option have been selected in the inversion). The modeled data are used to calculate
the objective function (chi-square).

b—~~-
F'ST-|
Parameter

TomolLab can plot as pseudosection many parameters other than the Rho. User can
select a parameter by the dialog box.

Select Array Type x|

2pp.3dd, Spd. Bw, 7 we, Bwm. [ 8]

Annulla |

[8/1

Pic 36 Pseudo Section - select the current AB as parameter

pocweny R
2 265 51

755 100
Pic 37 AB current as pseudosection

Following the list of the parameters allowed in pseudosection Plot:

Parameter string color scale
37



Tomolab User Manual www.geoastier.com

- resistivity / RHO logarithmic
- abs(resistivity) / ABSRHO linear
- AB current /1 linear
- MN potential /V linear
- Self Potential / SP linear
- V/I ratio / VI linear
- error / Q linear
- chargeability / MM linear
- chargeability window 1 / M1 linear
- chargeability window 2 / M2 linear
- chargeability window 3 / M3 linear
- Inductively Polarization / IP linear
- IP window 1 (m1*v/i)*100 /IP1 linear
- IP window 2 (m2*v/i)*100 / IP2 linear
- IP window 3 (m3*v/i)*100 / IP3 linear
- Conductivity (1/RHO) / COND logarithmic
- Electrode A /A linear
- Electrode B / B linear
- Electrode M /M linear
- Electrode N / N linear

Remove Duplicates

Some measurements set may have measurements duplicate. In order to speed up the
inversion process it's necessary to remove one or more duplicates. Before this
operation data would be sorted by levels and x position

|Pseudn:|secti|:|n Image 30 vwiew ‘Window Ex

Plat PseudoSection r Y f E
PseudoSection Ink 3 o "'!"""t"' FM 1
| ' Meas |ELECT

Parameter
Remove Duplicates

Select mil mz m3 Seleck mil
Smooth PseudoSection Select mz2
Level Interpolation Select m3
Drata Interpolation Reset m

Save Pa Data |

Select m1 m2 m3

The chargeability value used by is the a data averaged over three time windows got
by the Syscal. Sometimes happens that data from a single window seems better than
the averaged one. This function allows user to select a time window and use the
specific chargeability value in CTL and IP calculation.

Smooth Pseudosection

Some data sets may need a smooth process in order to reduce noise. This process
acts on the rho value and recalculate the vyy value.
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Levels

[Regiztivity] [Qkrnem]

_ e
287 15811 39764 10000
Pic 38 Pseudosection before smooth process

Levels

f T T T T T T T T T T T T T T T T T
o2 4 & 8 10 12 14 16 18 20 260 280 300 32 3 36 38 400 42 44 4B

[Resistivity] [Okm#m]

U
287 15811 39764 10000,
Pic 39 Pseudosection after smooth process

Level Interpolation
For study purpose it is possible to fill/correct bad pseudosection data points.

- Combine Alt key with LeftMouse to select two group of data around the
measurement you want to correct (or generate if it's missing), data will be 3D
highlighted;

- Select the level interpolation, TomoLab interpolate the region between the

selected data with a polynomial function (3°)
- Accept or refuse results. If accept measurements between the selected regions

are modified/generate according to ft results (modify Rho, recalculate v
according the i value).
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== TomoLab\was_2.CTL - ,a.].‘.—'.'}.;‘l

[37.08-0.43]

Levels

144

16.- T T T T T T T T T T R T T T T T T T T T T
o2 4 B8 100 12 14 16 180 200 22 240 26 280 300 32 34 36 38 400 42 44 4B -
m

[Resiztiviy] [Ohm*m]

o
2526 B56.4 1705.9 44332 115208

Elec. 48 | QF’:’SE?-.—'| ‘Step. 10 ” Er.C.0.01 | Sq.Er. | A’Iph& H=B01Z=58 |'F!_E_1J:5.58;9.35| Fho j Iker. ij[ﬁ_m

b
&

Pic 40 Pseudosection with two group of data highlighted (357 quadrupoles)

=\ TomoLab'w48_2Z.CTL

[26.72:0.49)

Accept or Refuse R

it Ok

| Si I Mo |

T T T T T
02 4 B8 10 12 14 16 18 200 22 24 26 28 300 32 34 36 3340 42 44 46

252.6 £56.4 1705.5 44332 115208

[Resiztivity] [Ohm®m]

Elec. 42 | QF‘:’35?-.-'| Step. 10 “ Er.C.001 | Sq.Er. | ."(I-pha H=298 Z=-1 |'F|_E.1_]:5.56';9.33| Rho j Iber. -_}ﬂﬁ_mvél

Pic 41 Pseudosection with the fit results and dialog box
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=~ Tomolabw48_ 2.CTL ;[ELE}

[48.17:-0.49]

144

16.4 T T T T T T T T T T S P | T T T T T T T T T T
o 2 4 B 8 100 12 14 16 18 200 22 24 26 23 300 32 340 36 38 400 42 44 46

Ressiiy I

2526 B56.4 1705.9 44332 115208

[Ohrmem]

Eléci48-| OF. 352 | Step. 1.0 || Er.C.0.01 | Sq.Er | Alpha n=498 2= | H[1]:5.53;S.35| Fho <- Iter. -+ ||Rho - m

i
&

Pic 42 Pseudosection with the "new" measures (358 quadrupoles)

Data Interpolation

The procedure described above should be used also for the entire pseudosection. To
do this it's important to feed TomoLab with the information about the data set

0 “ ‘..
5__
1
UJ‘ID_
g I
15, .
21
25'_""|""|""|"''|"''|""|""|""|""|"
0 50, 100, 150, 200, 250, 300 350, 400, oo
m,
pesiy T T
285 468 79 1%3 2073

Elec. 95 | aF. 819 | Step. 5.0 || E'r.g_.a.035| Sq.Er | Alpha W= B0 2474 |H[1]53:35;'5.33| Fho < ler. | = ||Rho m ‘él

Pic 43 Dipole-Dipole pseudosection - 819 quadrupoles
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™7 T % .% B N e S E R R ) ER
I 50. 100, 150, 250. 3EIEI. 350, 400, 450, o
m
[Rezitivity] - n | - [Ohm*m]
7649 126.3 2073
Elec. 36 GF. 313 | Step. 5.0 || Er.C.U.035| Sq.Er. | Alpha ¥=3008 Z=71 |F|[1]:3.35;5.33| Fiho j Iter. ﬂ]ﬁ_m;

Pic 44 Select Array type to interpolate (3 dd)

[m]
[Resistivity] - ' 1 - [Ohm*m]
B. 7EAq 126.3 207.3
Elec. 96 | GP. 219 | Srep. 5.0 || Er. C.0.035 | Sq.Er. | Flpha W08 Z=-71 | Ril): 3.35,;5.33 | Fha j Iter. j’m _m‘él

—
300.

—
350

—
400.

———
450.

Pic 45 Set the number of roll electrodes

LA L S | |. ..‘.1. L e L S S ) I B
0 . 100, 150, 2IZIIZI. 25IZI. 300, 350, 400, 450, -
m
[Resiztiviy] - :' 1 - [Thim*m]
: 76.9 126.3 207.3
Eler, 96 | oF. 213 | Step. 5.0 || Er.C. 0035 | Sq.Er. | Alpha H= 3008 2=-71 | H[1]:3.35;5.33| Fho j Jter. j]ﬁ m ;él

Pic 46 Set the number of electrodes in base array (before roll)
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¥ ll\\ill\\ill\\'lll\\'Lll\\l
1 Insert Level Number
o ; Max Depth Level
gm_—
154
204
0 EID. 1IZ:D. 15|D. 2DID. 25|D. BDID. 35|D. 4DID. 45|EI.

[rn]

sy RSN o

76.3 126.3 207.3

Elec. 96 | QF. 13 | Step. 5.0 || Er. C. 01035 | Sq.Ern | Alpha ¥=13000 Z=-71 | H[l]:3.35;5.33| Rho <= Iber. j Fha  m ‘él

Pic 47 Set the number of levels have to be interpolated

T T T o T T T
100. 180, 200, , ) 380, 400,

_— Al e

1257 207.2

[Resistivity]

Elec, 95 | QF. 1624 | Step. 5.0 || Er.C.U.035| Sq. Er. | Alpha w4362 2=83 | F|[1]:3.33;5.33| Fho 3= Iter, = [|[Fha m ‘él

Pic 48 Pseudosection after the interpolation 1624 quadrupoles

Save PS data

Pseudosection data should be used in other software. This function create an ASCII
file with the extension .PSC with the data of the pseudosection ordered in columns.
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P w48_2.PSC - Blocco note O] x|
File Modifica Faormato  Misualizza ¢

= [m] Z [m] Rho  [ohm*m] m [%] K [m] -
1.5 -0.52 G55, 08 0.0 6. 28

209 -0. 52 a7d. a2 0.0 g, 28

Biah -0. 52 B33.46 0.0 .28

4.5 -0.52 515.43 0.0 6. 28

5.5 -0. 52 555,78 0.0 6. 28

G, 5 -0, 52 o055, a8 0.0 0. 28

i) -0.52 460, 26 0.0 6. 28

.45 -0. 52 541.73 0.0 .28

G.5 -0.52 475,55 0.0 6. 28

10.5 -0. 52 252.6 0.0 g, 28

B -0. 52 469, 54 0.0 .28

12.5 -0.52 4159, 78 0.0 6. 28

13.5 -0. 52 540. 34 0.0 6. 28

14.5 -0, 52 a50, 53 0.0 0. 28

155 -0.52 884,13 0.0 6. 28

16.5 -0. 52 BE9. 95 0.0 B, 28

17.5 -0, 52 G4, 33 0.0 0. 28

15.5 -0.52 825,685 0.0 6. 28

159. 5 -0. 52 10959, 45 0.0 .28

20.5 -0.52 1203.5 0.0 6. 28

21.5 -0. 52 20596, 45 0.0 6. 28

22.5 -0. 52 1a77. 81 0.0 .28

235 -0.52 2821.04 0.0 6. 28 =
4] ;I_I
| Linea 1, colonna 1 &

Pic 49 File .PSC
Menu Image

Image 30 wview ‘Window Exit ?

Colour Scale ] Flok Coarse

Logld <-=Ln Plat Floating Electrodes
Rect, | Trap. Plat Floating Electrodes Fint
Wert, Mirror Draw Depth Profile

Hariz. Mirrar

w2 Fix proportion (1:1)
Draw Electrodes

Yiew Hide Gen Coord

Sef Label Format ]
Contour Plok r
Smooth Image

Set Image Scale (%, Z)
Axes F
Garid »

There are four ways of drawing the inversion results, each mode seems to be

appropriate in different situation.
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Plot Fine

This is the standard mode to draw the inversion results (or pseudosection), each
resistivity cell is linear interpolated at plot time with the first neighbouring.

.

[Resistivity] [Ohm*m]

(.
150, 4743 1500 47434 15000
Pic 50 Plot Fine (default, graphic interpolation between adjacent cells, no contour line)

Plot Coarse

Allow to plot results or pseudosection) without interpolation. TomolLab draw each cell
a block with uniform colour

o2 4 & 8 10 12 14 16 18 20 22 24 2% 28 30 I} M 3B 3| 40 42 44 46
ooty IR Wl oo
150. 4742 1500, 47434 15000,

Pic 51 Plot Coarse (no graph interpolation between adjacent cells)

Plot Floating Electrodes

The same as Plot Fine, in this case the mesh definition should take into account that
the topography information is related to water depth and, in general, the water should
be modelled with a single cell.
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: ‘ a . i “ l“ l i A& ‘ “‘ ‘
2% E 100 75 800 850

b 50 100 150 200 B 450 500 50 &0 850 70 an
M e

|
04 1.4 Ei- 185

Pic 52 - Plot floating electrodes, the first cell is not interpolated

[Resistvity]
01

Plot Floating Electrodes FW

The same as Plot Floating Electrodes, in this case, cells representing the water have
been plotted as uniform value (the level median value).

& ‘ a . i “ l“ l i & ‘ “‘ ‘
2% E 100 50 75 800 850

b 50 100 150 200 E 45 500 &0 850 7o an

[Resistivity] _ ! - [Ohrmm]
01 0.4 14 5.2 185

Pic 53 Plot Floating Electrodes, the first cell is fixed

Draw Depth

Add to the image a line of the water depth profile acquired with echo sounder and
stored as quote Z of the electrodes.

Y “ lx‘ u . “ “‘ _
%0 B EN 40 50 B 550 500 550 700 75 B 850 afn

peser T Tl o
o1 04 14

s 185

Pic 54 Add a line at the water-soil interface
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Image 30 wview ‘Window Exit ?

Flot r H weesn| oy ||
Colour Scale Change Colours Scale

Logld <-= Lm Maodify Colours Scale Range
Rect, | Trap. Irvert Colours Scale

Werk, Mirror Save Colour Scale

Hariz, Mirrar Set Colour Scale Legend

Draw Electrodes Wieww 8 Colours

YiewHide Geo Coord Hide/Show Colour Scale

Set Label Formak »

-

Contour Plok

Smooth Image

Set Image Scale (%, £)
Axes k
Garid b

Change Colour Scale
Turn the current colour scale from the four available

Modify Colours Scale Range

The current colour scale range automatically on the data minimum and maximum, so
it's possible to set limits and rescale image colours. Measurements greater than the
upper limit of the colour scale will bet represented with the same colour of the upper
value, the ones lower than the low limit will be plotted as the limit.

Nl

et coour Bonoe i 5
~ Resistivity Range: 2526 . 11520.8
Annulla |

T T
260028 30 32 M 3 33 40 42 44 4B

[Resiztivity] [Dkme ]

1 I
2526 G564 17059 44332 115208
Pic 55 - Default pseudosection plot ad colour scale limits
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g ol
5 i o] =
"
i Resistivity Fange: 2526 : 115208
Annulla |
£
{1000 ; 10000

[ T T T T T T T T T T T T T T T T I T T T T T T

0 2 4 B B 10 12 14 16 18 20 22 24 26 29 3 I M I/ 3|M 40 42 44 46

HE T
252E G564 17059 44337 115208

Pic 56 Pseudosection Plot and new colour scale limits

[Resistivity] [Ohm*m]

o2 4 &6 &8 10 12 1 2 34 3B 38 40 42 44 46

4 16 18 20 22 24 28 28 30 3
[Riesiztivity] - - 1 - [Ohm*m]

1000, 17783 31623 56234 10000
Pic 57 Pseudosection Plot using the new colour scale limits

£

Invert Colour Scale
Reverse the colour scale

o2 4 &6 8 10 12 14 12 20 2 3 3B 38 40 42 44 4

T
16 22 24 26 28 30 3
B s o

1000. 17783 31623 56234 10000,
Pic 58 Pseudosection plot with a reverse colour scale

[Resiztivity]
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Save Colour Scale

Export the 250 colour value into an ASCII file named rainbow.dat

Set Colour Scale Legend

Following the convention of VB or VBA it's possible to set a format string for colour

www.geoastier.com

scale legend
Format Positiv 5 Negativ 5 Decimal 0,5 Null
Zero lenght string 5 -5 0.5
(")
0 5 -5 1
0.00 5.00 -5.00 0.50
#,##0 5 -5 1
#,##0.00; ; ;None 5.00 -5.00 0.50 None
SH,HH#0; (S#,#40) $5 (S5) $1
S#,##0.00; (S#,##0.00) $5.00 ($5.00) $0.50
0% 500% -500% 50%
0.00% 500.00% -500.00% 50.00%
0.00E+00 5.00E+00 -5.00E+00 5.00E-01
0.00E-00 5.00E00 -5.00E00 5.00E-01

Set the Format i

Colour Scale Legend

x|
_Aons |

Annulla

HEH R0 8

Pic 59 Colours Scale Legend Format String

View 8 Colours

Set an eight colour scale based on the current colour scale
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-

T T T T T
o2 4 6 8 10 12 14 16 18 0 22 24 & 2 30 3 M I 37 40 42 44 46

[Reszistivity] [O k@]

B35 1620 4125 10500
Pic 60 Pseudosection plot using the 8 colours scale

Hide/Show Colour Scale

The default plot include the colour scale. With this function user should include or
remove the colour scale from the image

Logl10 <-> Ln

Switch from base 10 logarithm and natural logarithm

Rect / Trap

Switch from the default plot of the results (entire mesh) as a rectangle and different
level of trapezoid

T T T T T T T T T T T T T T T T T
o2 4 6 3 W 12 14 16 18 20 2 24 2% 23 30 I} M I I 40 4 44 46

B T o

180, 4743 18000 47434 15000
Pic 61 Image Results (trapezoid 2)

[Resistivity]

Vert. Mirror
Flip the image vertically
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46 44 42 40 38 36 24

2422 20 18 1B
B .l o

3
150, 4743 1500 47434 15000,
Pic 62 Results Image flipped vertically

2 3 28 2B
[Resigtivity]
I

Horiz. Mirror

Flip image data horizontally. This option is quite different from the Vert. Mirror
command because if the Vert. Mirror just rotate the point of view of 180°, the Horiz.
Mirror flip data along Z axis. This option is useful when different data have to be
collected inside TomoLab (the tomolab Z standard axis is a quote, so position under
the ground level would be negative. In case position under the ground level were
represented as depth, i.e. z positive, this option reset to the standard mode)

XY Fix proportion
Set the ratio between scale x and y to 1.

View/Hide Geo Coord

In case of georef measurements it is possible to display the Lat. Long. data at the
mouse move.

Pic 63 Floating Electrodes Image with geo coord.
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Set Label Format

Image 30 wview ‘Window Exit ?

Plok

Colour Scale
Logll <-=Ln
Rect, | Trap.
Verk. Mirror
Hariz. Mirrar

Draw Electrodes
YiewHide Geo Coord

Set Label Formak

Contour Plok

Smooth Image

Set Image Scale (%, £)
Axes

Garid

]
4

1

e ———

[ e

|;Fr"a|

'\J-.*:
Pa ffau ]

EDDK

Set Low Yalue Formak
Sek High Walue Format
Label OpaquefTransparent

www.geoastier.com

The combination of Shift + RgtMouse add a label to image (Shift + RgtMouse over the

label just remove it). The label caption is the value of rho under the mouse pointer.

The caption format follows these rules:

Value <=1
1 < value <= 10

10 < value <= 100
100 < value <= 500

Value > 500

- format as “Low Value format”

- 1-2 digits

> 2-3 digits round 5

- 3 digits round 50

- round 50, format as “High Value Format”

Set Low Value Format
Set the caption format for vale less than 1.

Set High Value Format
Set the caption format for value greater than 500.

Label Opaque/Transparent

TomolLab default set the caption background to opaque white, this function set the

label background to transparent.
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Contour Plot

|-In'|an;|e' 30 wiew  Window  Exit 7
Plat 4 ﬂ mees

Colour Scale b
Logld <-=Ln
Rect, | Trap.
Vert. Mirror
Hatiz, Mirror

Draw Electrodes
YiewHide Geo Coord
Sek Label Format r

Conkour Plok

smooth Image
Sek Image Scale (%, 23

Manual Cantour Plot
Auto Contour Plak
Remove Contour Plok

Axes L4
Garid 3

Manual Contour Plot

Activate the option to add single level line to current image. This function works with
combination of keys and mouse:

Shift+LeftMouse draw a level line over the entire image at the value under
the mouse pointer.
Ctrl+Shift+LeftMouse  open a dialog box to set the level of the line to plot

Xl

RheValue

 Annulla |

124

BIE

204

0 4 g 12 16 2 24 28 32 36 40 a8 52 56 E0 E4 B3
g

0 44
E W o
23 8.3 295 1046 3714

Pic 64 Set the level (12.2) to draw a contour line

[Resistivity]
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T
48 52 5E ED B4 B2

T T
0 4 g 12 16 20 24 28 32 i 40 44
ressviy I Tl o
23 83 235 104.6 374

Pic 65 Contour line at 12.2 Q*m

Auto Contour Plot

Add contour plot to image. The contour mode is defined in the configuration form. The
default is 15 lines ranging over image value limits

Remove Contour Plot
Draw image without the contour plot

Smooth Image

Smooth image trough a moving average. User should set the width of the moving
window by set the x and z point. These value can range from 0 (no smooth) to half of
section points. This operation works at graphics level and doesn't alter the
measurements.

Set Image Scale (X, Z)

Set the scale size one to nnnn and TomolLab create an image with the scale specified.
Example: Setting “200” for X scale, means that the saved bitmap form the image will
have a scale 1 to 200, each cm of the image represent 2 m of the reality.

Set both scales to 1, reset the scale to the default: image fit to window, no scale.
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|.Imag|3' 30 wiew  Window Exit

Plat

Colour Scale
Logld <-=Ln
Rect. [ Trap.
Vert, Mirror
Horiz, Mirror
Draw Electrodes
WiewiHide Geo Coord
‘Set Label Format
Cantaur Flak
Smooth Image

Set Image Scale (%, 2)

arid

k
3

GF-FSEt b
Offset Z

fuds % Label Start
Auis 7 Label Start

Offset X, Offset Z

Add an offset to axes coordinate at image result level.

www.geoastier.com

50 54 58

Axis X Label Start (Axis Z Label Start)

B2

[Resigtivity]
2.

Pic 66 Image, axes with offsets, 50 for X and 5 for Z

EE 70 74 78 g2 g6
3 a3

Allow user to set first label value that will be plot in the axis (user can set label step

and minor thick by using the commend in the status bar).
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Depth [m]
&
1

www.geoastier.com

. . : : . . ol
[F|83|st|V|ty] _ - [Dhrem] "

153 331 98 3 23619

Pic 67 Image, axes with X labels staring at 1, Z labels starting at -1

| Image 3D view Window Exit 7

Plat

. Eitdl:luf.'-Su;a[e
Logl0 <->Ln
Rect. | Trap.
Werk, Mirror
Hariz, Mirror
Draw Electrodes
Wiew/Hide Geo Coard
Set Label Farmat
Conkour Plot
%ﬁ'u:n.'.lﬂ.‘l Image
EEI: Image. SEaIe {X 2;1

Gidx

Grid X, Grid Z

=
k| PS |
»
»

Grid 2

Add horizontal and/or vertical line to image results at value of major thick in both

axes

—_ = T — 1 —_ 71— — _ — IS —_— —_— | — T — T

k=i
12 16 20 24 28 32 3k 40 44 42 52 56 =] B4 BB

8.3 295 1045 714
Pic 68 Grid X and Grid Z

[Resigtivity] [Ohmem]
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Menu 3D view

30 view  indow  Exit

30 wiew
Coordinates
Tools

Load Map (,bmp)
Set Map Quote
Set Transparency
Setlp ¥ axes
SetlP Y Axes
Setlp £ axes
Mavie

Save Picture
Save Project 30D
Load Project 30
Add Section

The function of menu 3D allows user to display image results (or pseudo sections) of
about more than one in a three-dimensional environment. Data from every active
windows in TomolLab were collect into a single data structure and plot in 3D
(orthographic view or perspective view). Information of about relative coordinates
should be insert at design time or loaded from an external ASCII file.

Using these functions it is possible to verify the agreement between sections that
cross each other and create image of the results in 3D

| % TomoLab _18] =

Data Topography Model CTL Inwersion Export Tools Pseudosection Image  3Dvwiew  Window Exit 7

=10]x]

=z || e | g e
| o gl W = @N | Sz R o e
»%av | JOIN | *€T1| Topog| ETi+|FRAC W brnp|~ hdf Meas |FLECT

T T T
12 16 20 24 23

[Resistivity]

|
E\ec.ss| QP. 778 | Step. 20 | ErC.001 | Sg.Er 3877 m

[37.42:08]

0 I ﬁin jfﬂ ﬁ‘r' B 2 @m @
[Resistivity] 3 | [Ohnn*m]

Elec. 42 | QF. 1217 | Step. 20 ” Er.C.0.01 ‘ Sq. Er. 5200 ‘ Alpha 00001 H=B01Z=187 | R[i]-|39;599| Bho

|Piot oK

Pic 69 Step 1 - Results in TomoLab
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| % TomoLab

Data Topography Model CTL Inwersion Export Tools Pseudosection Image 3Dview Window Exit 7

_isix

@ e @ s || mea | | N
/ E # N 5 e =2
e N | “€n| Topeo| E7ie|FRAC @V ' i) Meas |e(EET| PS

1804 Ve

| C— gx
B Pl
|
we [ cs [ map
Cibl MCse Tleg [—

SF

L B EN RS

T T T - T T T T T T T
[Resistivity] | [Ohmm]

Elec. 48 | QP 1217 | Step. 2.0 ” Er.C.0.01 ‘ Sq. Er. 5200 ‘ Alpha0.0001 K= 107 2=18 | FE[\].|.33.5.39| Bho

Flot OK

“Pic 70 Step 2 - Results collected in the 3D form by activating the 3D view

www.geoastier.com

Set Mame | #1] 71| 7] w2 w2 z2) Zidephil [0l <[fe Mo 3| ow ]
L1-pd-DD7 ' o o o 0 ol o -20) <> | o]l <[ Mol Tew
L1-pd-DD ' : - =~ 45 hjuwv'l

_<||0.67 |7 2_>|

[Tz [Cicle T map

i mee mc: (.

click on the graph window and the section will be plotted in 3D.
Click the perspective option [PW] to see a better 3D

Pic 71 Step 3 - Adjust the (X; Y) coordinate of both extremes of the sections,
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¥ _— R I=1EY

[Ohm *m] 4. 126 40, 1265 400. Fesistivity

Pic 72 Step 4 - 3D view of two sections crossing each other. Box option [xyz]
and colour scale option [cls] are activated

Set Name | #1] 1| 21 22| 2| 22| Z(depth)| <] [o]
L1-pdDD1 _ 0] 0 0 70 0 0 20) <> [o]
L1-pdDD 8 a2 0 8 85 0 15 < o]

Pic 73 3D coordinate panel

Double click on a coordinate cell to change the coordinate of the image limits, the cell
will be re-scaled in order to fit the coordinate points. Quote Z1 and Z2 shouldn’t vary
separately, so only changes in Z1 will produce vertical translation of the section. Also
the depth cannot be changed at the 3D time.

[<>] load into the panel the coordinate specified in the coord-file

[O] remove/plot the section from/into the 3D image set

8 | [ S
%_ 28 S | =
2 EEE Voo o
T ot

W owz W ocls [T map
o OE . m . -

P

Pic 74 View panel
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[theta] is the angle around X axis (Horizontal axis, from the left to the right of the
screen). Click [<] or [>] rotate the image of about “one” degree around the X axis.
The mouse vertical movement with the LftMouseDawn cause rotation around X axis.
The value of the rotation depends on the mouse movement. If the checkbox if not
selected rotation generated by the mouse are forbidden. By setting the theta value
into the text box and press carriage return the image will set at the angle specified.

[gamma] is the angle around Y axis (Horizontal axis, from user to the screen). Click
[<] or [>] rotate the image of about “one” degree around the Y axis. The mouse
vertical movement with the combination of Alt+LftMouseDawn cause rotation around
Y axis. The value of the rotation depends on the mouse movement. If the checkbox if
not selected rotation generated by the mouse are forbidden. By setting the gamma
value into the text box and press carriage return the image will set at the angle
specified.

[phi] is the angle around Z axis (Vertical axis, from down to up). Click [<] or [>]
rotate the image of about “one” degree around the Z axis. The mouse horizontal
movement with LftMouseDawn cause rotation around Z axis. The value of the rotation
depends on the mouse movement. If the checkbox if not selected rotation generated
by the mouse are forbidden. By setting the phi value into the text box and press
carriage return the image will set at the angle specified.

[zoom] Mouse moving up and down with the right button pressed determine the zoom
of the image. Move up: zoom in, move down: zoom out

[OW] Orthographic view. No visual information about the third dimension

[PW] Perspective view. Graph distortion to simulate the third dimension

[MW] Map view. Show the map to add to the sections

[xyz] Show a box around the image determined by the X, Y, Z, extremes value

[cls] Show the colour scale. Colours scale limits can be set with the function in menu
Image

[map] Show the map (if loaded)

[Ibl]] Show the (x, y, z) coordinate at each corner of the [xyz] box
[sc] Show the scale close to three adjacent axes

[cp] Add the standard contour plot to the sections

[SP] Save a bitmap file of the current image

3D view

Collect data from the active windows in TomoLab into an unique data structure,
otherwise ask for a 3D file
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Coordinates

Show the section file coordinates panel over the image, the panel is automatically
displayed when the mouse cross over the upper part of the image

Tools

Show the tools frame, this frame is automatically displayed when mouse cross over
the upper part of the image

Load Map (.bmp)

It is possible to add a map the current 3D image set. TomoLab accept only bitmap
file. User should know relative coordinate of the sections to the map in order to
rescale the map data points into the sections reference system

i ] 4|
<|[1455 Vel ow
< i_llf L
¢ |[-208 v b el
ia del Cordte __+— . —  Viagel ﬂltes v zﬂ
o ¢ '\ W oz [ cl: ¥ map
| = \ Cb T Tep
i @ = 5P|
al = |4
1= m
B

5
3
2
®
E
Q

eiE 2RIA
JoQ) BUOIZEL 4} SZUBILY BIA =

Pic 75 BitMap file loaded into the form. Use map file with white background.
Red circles are the points used to link the map scale to the sections scale
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=10
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| | — = |7¢> v
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'''' | II ’|~L! {1 .‘\ v owez [T ocls W map
N i= l | \ N Che T Tegp [
= gl || - 5P
?‘E = |t | I \ =]
Bl g | 15|
ol al || ol
zli, i | %;:
[ | R |
| ll- First Pairt
:I | Annulla |
|
iz
iz Jo:dl
|5
 ViadelTireno < *— @ T
Pic 76 DoubleClick over the first point (red circle). A dialog box appear.
Set in the dialog box the (X, Y) coordinate of the map point in the reference
system of sections (defined in the coordinate panel)
T o1
[ 0 | EEER T
| | 21 | — S5 Y
| | BN AR | e O [
G L SR [T 2]
EEEE T [ x I m U
|
sl |& I Second Point Tbl T s T oop
B g | sl
iﬁ; ;"(:_J: '.T Annulla |
I
1] e
|I"| BRI N T
- ! '_\',ﬁ-a“." e
= | i | { |
| ¥ | 1
(4 = 1
| B |
| — _ i !
= 2 |1
i< = |1
|E] Bl | |
1w = ____:35"_ - |
Vl;m Tirreno__ =B S
== . la 18] 48

Pic 77 DoubleClick over the second point (red circle). A dialog box appear. Set in the dialog

box the (X, Y) coordinate of the map point in the reference system of sections (defined in the
coordinate panel). The map points will be rescaled into the reference frame of the sections
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=10l

Set Mame 1] 1] Z1] w2 v Z2|  Zidepth)] < [0lf| < |[eie Moo sl owl

L1-pd-D0 _ o ] 0 5| 86| i 18] <> o]l T oy |—

L1-pd-DD1 10 1] ] g0 0 0 20 < [olll| < 2 S M |
_||033 v z_>|

W oz I d: M map
Tl [Tse Tep

il

Pic 78 After the rescaling process it is possible to display the map into the 3D environment

Set Map Quote

The default Map quote is “Zero”. User can make a z translation of the map by setting
the Z quote

Set Transparency

When TomolLab rescale the map image into the reference frame of the sections,
TomolLab scan the bitmap file for the non-white pixel. The white pixel were ignored
(transparent in 3D environment). User can set another colour as transparent by
Shift+LeftClick on the select colour (the rectangle shape will appear of the same
colour under the muse pointer) then run Set Transparency. When TomoLab will
rescale the image, pixels of the selected colour will be ignhored.

Set Up X axis

The X axis range over the minimum and maximum value of the x coordinate of the

sections. User should set minimum, step and maximum value of the labels on the
axis.
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Set Up Y axis

The Y axis range over the minimum and maximum value of the y coordinate of the
sections. User should set minimum, step and maximum value of the labels on the
axis.

Set Up Z axis

The Z axis range over the minimum and maximum value of the z coordinate of the
sections. User should set minimum, step and maximum value of the labels on the
axis.

Movie
By activating this option a text box and two buttons are displayed into the view panel.

els=s— Mo 5| ow |
||
4 EE Ll -

b
_<||1.1a Fzﬂ_l
W wz [ el W map
bl s [T ep L

[FHI.00.05:315  w | mP] SP]

Pic 79 Create a movie varying Phi from zero to pi stepping 0.05 radian,
movie start clicking [M]

File Modifica Cpzioni Guida 100 %%

Z00H = 1
THETA

21 i
Pic 80 More articulate movie should be create using a text file "
Movie.txt" in the TomolLab directory. movie start clicking [MP]

With this option TomolLab save a bitmap for each view. The entire sequence cam be
joined into a movie by Microsoft Movie Maker released with Windows XP

Save Picture
Save a bitmap file of the current 3D view

Add Section

It is possible to add a section saved in EVS format
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Save Project 3D

Sections with relative coordinate and rescaled map can be saved into a single project
file.

Load Project 3D

Load a 3D project file saved with TomoLab
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A - Invert Rho Data

In this section it is possible to follow the procedure from .bin data file to a reliable
inversion.

User can follow the example using the w48.bin file enclosed to the setup file of
TomolLab

1- Q open the “\TomolLab\w48.bin"” file and set the spacing between adjacent
electrodes to 1.

Bt
===

|
2 - S plot the “Interactive Pseudosection”, n. 6 (Wenner data)

=" D:\TomoLab \w48.bin -0l x|

[26.91:0.5)

oooooooooooooooooooooooooooooooooooooooooo

[Ohrm]

pesnay) (IR
14. 238

40.2 621 1152

Elec. 48 | GIF. 360 | Step. 10 || ErcC. 0.1 | Sq.Er. | Alpha Bz 208 2111 |F|[1]:2.B4;4.?5| Eha < Iter. |->|F|ho m nlF Siemn’m|‘é

Pic 81 Wenner pseudosection (6), two data looks bad

3 - Remove bad data point by double clicking over the two “yellow” measure. This is
an “heuristic” approach to data filter. The two measures looks different from their
neighbours (around 50 Q*m), other criteria as (injection current more than a specific
value, and potential across M and N electrodes more than the noise level) should be
set in the configuration form.
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-ioix

[44.94:0.16]

116.2

[Ohrrm]

pessniy I
14, 238

40.2 £3.1

| H[I]:Z.B4;4.?5| Fho <-| Iter. | = ||Bho m nIF'| Siemﬂm| 4

Pic 82 Wenner pseudosection after data filter (manual)

H=464 Z2=-5

Elec. 42 | QOF. 360 | Step. 10 ” ErC.0.01 | Sq.Er. | Alpha

4 - Add topography form data file (two columns [electrodes number, Z elevation]) .
Open the “\TomolLab\w48_topo.txt”

w~ D:\ TomoLab\w48.bin

s T & T A F F O OF E T R F R

(-3.59:1.56) ai i MG

=10l ]

s . e % 8 4 o4 s s *
. . .
. s s s ... =

pesviy) (R
14. 238 40.2

|
681

152

[Ohmm]

Elec. 42 QF. 360 | Step. 10 || ErC.01 |

Sq.Er.

Alpha

A=18 Z2=-4

| H[]]:2.B4:4.?5| Fho j Ieer. j,ﬁﬂﬂ Siemim 7z

Pic 83 Electrodes with topography information

=
5 - Click the icon &I and set the inversion parameters:
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=10l x|
P N SR T B TR B H R A B (2348:08)
Inversion Parameters
0.7 N. of Elect. 48 —
Spacing HEE RO | set—
21 Cells / Spacing | p AR
4.4 Cellz Bkg. Lft. g
A Cellz Bkg. Rat. 8
= & Remote Lft. Pos. 150.3 I_E:I
3 24 Remote Rgt. Pos. | 150.2 I_E:I
10. Exp. Depth 8 [ Flat
Cell= 2. Foreg, [n. - h] 18 | ]
124 Cellz 2. Bkg. [
14 BraRho [ 13 Bkerfe
164 Err. Rho I—G1 Em.IF IU—
¢ I RhoBkg Maodel [~ InvertIP
[Piesistivit] _ ) | o CTL Mame | Cancell oK |
14 238 40.2 E&.1 1152
Elec. 48 | GIF. 360 | Step. 1.0 || ErC.0.01 | Sq.Er. | Alpha H=393 Z=4. | H[]]:2.84;4.?5| Rho <-| Iter. |j|ﬁ m | nIF'| Siemim| i
Pic 84 CTL panel. Set exploration depth, cell's height, background Rho
6 - Set the parameters as in the picture
Exp. Depth: 8 m (in Wenner configuration the exploration depth is around 1/6 of the
AB maximum, or 1/6 the length of the section)
Flat : none (the depth profile will follow the electrodes topography)
Cells Z. Foreg.: 16 (16 x 0.5 = 8)
Bkg. Rho: 15 (rho value of the blue colour in pseudosection)
Click [OK] button and run the “Single Inversion” from menu “Inversion”
™ D:\TomoLab\w48._bin 25 ] R
o
6 é 4|1 é é 1 IU 1 I2 1 |4 1 IB 1 |8 2|U 2|2 2|4 2IB 2|8 3|D 3|2 3|4 3|B 3|8 4ID 4|2 4|4 4IB
[Resistivity] - “ 1 [Qhm*m]
14, 238 40.2 E&.1 1152
Elec. 43 | QPF. 358 | Step. 1.0 ” ErC. 0.1 | Sq. Er. 62702, | Alpha E.7E1E ®=3.Z=-E | H[]]:2.84;4.?5| Bho <-| Iter. 11 | = ”m m | nIF'| Siemim| o

Pic 85 Iteration n. 1

68



Tomolab User Manual www.geoastier.com

" D:\TomoLab\w48.bin o

ooooooooooooooo

=0l x|

[FResistivity] - :
14, 238

40.2

681

1152

[Ohm*m]

Elec. 48 | OF. 358

Step. 10 || ErC.0.m | Sq. Er. 510, |Alpha8.3035

¥=323 Z=-105 | H[l]:2.84;4.?5| Bhao <= | leer. 44 | = ||Rha  m | nlP Siemim|

Pic 86 Iteration n. 4 - Inversion OK

7 - The program stop after the fourth iteration (max 10 iteration) lasting 60" (dual
core 2.2 GHz, 1GByte). The results looks good. The image is quite smooth but the
resistivity range is wide enough, the Squared Error is 510, the same order of number
of quadrupoles (360 - 2 = 258), the alpha parameter is o = 8.8, a bit high (better 0.5
< a < 5), but is ok.

User must pay attention to few parameters:

- Background Rho: TomoLab use the average apparent resistivity as default, an
average over deep levels should be better.

- Error Coefficient: TomolLab use 0.01 as default (means 1%). If the inversion
stop with a squared error greater than number of quadrupoles and alpha less
than one (Sq. Err. > NQp AND Alpha << 1) it can be suggest to try another
inversion loop with Error Coefficient 0.015 or more, in case of squared error
less than number of quadrupoles and alpha greater than one (Sq. Err. < NQp
AND Alpha >> 1, section over smoothed) it can be suggested to try with a
smaller Error Coefficient

- Remove from data set all the measure that look “anomalous” within their
neighbouring
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B - Invert IP Data

IP means “Inductively Polarization”, many circumstances should create electrical
capacity in soil, so after the current injection time, the potential difference between
electrodes doesn’t vanish immediately but show a decay curve. Usually the
chargeability signal is measured as a percentage of the Vyy during the injection time.
The way of carrying out the chargeability should vary among different instruments.

Tomolab can display the chargeability

(1=
2
all y 1
[
3 B
B
124 .
14 =] =] 3
164 : i
18 —
204
T T T T T T T T T T T
0. 2 4. B. 8. 10, 12, 14, 16 18, 20 2
[m]
e RS
0. 25 B 75 10.
Elec. 24 | apP. 261 | Step. 10 ” Er. C.0.0075 | Sq.Er. ‘ Alpha ®=66Z-202 | BT 10 | Bho <,| Iter. | ¥ | Rho‘ m nIP| Siemim | 7

Pic 87 Chargeability Pseudosection

Tomolab invert IP data only if request. User must set the box as in the picture below.
The inversion routines start with rho inversion and perform the IP inversion after the

rho one.
Inversion Parameters
0 N. of Elect. 24 —
Spacing 1 el
2 . MESH
; 1 | cels f Spacing 2
g 8 Cells Bkg. Lft. g
& & ; p Cells Bkg. Rat. 5
ERS L Remote Lft. Pos. 187 2=
=10 : Remote Agt. Pos. 16.7 s ¥
124 =l i
fr— Exp. Depth 1.5 7 Fla
14 == [e=u] Cellsz.Foreq (n-ky] 10| A5
16.4 Cells Z. Bk, g
15 BkgRho | 4500 BkglF |1
— == ? !
20.- M Em Rho [ o075 Enp [z
T T T T T T T T T 7
o 2 4 E g 10 12, 14, 16 12 Bl skt nl
CTLMame | Cancel |
crageati TR T, T
i 25 5 75 10
Elec. 24 ‘ apP. 281 | Step. 1.0 ” Er.C.0.0075 Sn.Er. | Alpha ®=194 Z:208 | R{1): .10 | Bho < | Iter. | - | F!h0| m niF ‘ Siermim | i

Pic 88 CTL panel: check box "Invert IP"
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Pic 89 IP inversion results

The IP inversion follow the same rules as the ones for resistivity. The IP
iteration use the last Rho iteration as reference.
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C - Invert long section

The inversion process would take a lot a of time (several minutes) and it's very
machine consuming. In order to reduce computational time TomoLab allow user to
divide the section into two or more sub-file (with some electrodes overlapped each
other), invert each sub-file and then collect all together into a single file with an
unique result image.

Step 1 - Split the main section

‘@” F,,?-.|
CTLl Load a CTL file and = plot the Int. Pseudosection

| % TomoLab =1
Data Topography Model CTL Inwversion Export Tools Pseudosection Image 3D wiew Window Exit 7
=z o] || ma -@ i e o I N Y
@ g @ "F @N “ Save |Save Y, H R e @ §¥
~ee | JOIN | “E71| Topog| ETi+| FRAC i Erp | ™ b Meas |[ELECT| PS Zo0r R

w=C:} TomoLab'W1.CTL =10l x|

[45.02:-0.41)

Levels

T T T 1 — T T T T T T T T
2 X B X i 1 X .18 200 220 240 260 280 300 32 34 36 380 400 42 . 46

[Resistiviiy] - - [Ohrmm]
86 15.2

1
2649 47.4 a36

Elec.43 | 0F.228 | Step. 10 || ELC.20 | Sq.Er. | Zpha %=602 254 ‘H[]];2.18;4.43‘ Rho <-| Iter. |->|Hho m ‘é|

| EATomaLabvw 1. CTL

Pic 90 Load the "long" CTL file and plot the pseudosection
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\ﬂ%d Split the CTL file into two sub files, define 32 electrodes in each sub-file with 16

electrodes of overlapping.

| % TomoLabh

Data Topography Model CTL Inwersion Export Tools Pssudosection Image SDwiew MWindow Exit 7

8l x|

=y e || maa | semmess E A, B wea=s
@ == @ '—f' = @N ' Save |Save s T =
=5oe | JOIN | *E7| Topog| 7L+ | FRAC W brip ) ™ haf Meas |ELECT] PS5

==(:TomoLab'W1.CTL 1ol x|
[9.06:0.5)
0.5 ) ]
- Electrodes in Sub-File
24 i
[ei]
5
6.+
8.4
10.
124 T T T T T T T ——— T T T T T T T
002 4 BB 100 12 14 16 18 200 22 24 260 28 300 32 34 36 38 400 42 44 46
m]
[Resistivity] _ 1 [Ohrn®ra]
8.6 15.2 269 47.4 836
Elec. 42 | QP 323 | Step. 1.0 ” ErC.20 | Sq.Er. | Alpha H=121Z=-11 ‘ H[]]:2.15:4.43‘ RBho <-| Iter. |-> | Bho  m ‘él

| BT amaL abvw 1. CTL

Pic 91 Split the CTL into two sub file with 32 electrodes each one (32 + 32 - 16 = 48)
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% TomoLah —-I 5[1]

Data Topography Model CTL Inwersion Export Tools Pssudosection Image SDwiew MWindow Exit 7

e g L] man -w T [
- | == @ = @N 5 B il I
A | T0iN | CTJ Topoo | oTie | FARC| 8 v || ol Meas [E[EET| PE | T

==(: TomoLab',W1.CTL B[] 5

[3.05:0.5]

0.
— x
2 Overlapping oK
% 4.4 Annulla
5
E.H
8
104
124 T T T T T T T I T T T
3 X X 3 X 3 3 .18 200 22 24 26 28 30 3 3 3 . 44 46

|
8.6 15.2 269 47.4 836

Elec. 43 QP. 328 | Step. 1.0 || EnC.20 | Sq.Er. | Alpha H=121Z=-11 ‘ FE[]_]:Z.IB;-‘.-‘S‘ Fho <‘| Iter. |->|F!h0 m .él

[Resistivity] [Ohrn*rn]

| BT amal abvw1.CTL

Pic 92 Set an overlapping zone of 16 electrodes (32 +32 -16 = 48)
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Fill the CTL form with the appropriate parameters (Exp. Depth, Cells, Rho). Use the
same mesh specifications for each file and, if it's possible, the same inversion
parameters (Rho, Err., etc)

| %, TomoLab

_{8]x]
Data Topography Model CTL Inversion Export Tools Pseudosection Image 3Dview ‘Window Exit 7

o =] MR ] TN [0
—"® " -* @N | B hrd = L
sl _Jﬁml CTJ Topoo | oTie | FARC| o v || "ol Meas [E(ELT] PE | 7R

w4 ToroLab W1.CTL -1o] x|
[9.06:0.5)
L S T S
Inversion Parameters ——————
0. M. of Elect. 45 —
] Spacing 1 e
| MESH
29 Cells ! Spacing I 2
Cells Bk, Lt. ]
e | Cells Bk Rot. ]
z RemateLft.Pos. | 847 | 2 ¥
& RemcteRat.Fos, | 847 | 9 =|
Exp. Depth 8 [ Flat
B Cellz 2. Fareq. {n.- h 16 | 5
Cells Z. Bkg. 5
104 5.
. Bkg.HhoI 20 Bkg.IPIU.
- Err. Rho 0.0s EmIF |0
29 2 4 & 8 10 12 14 16 18 20 2 T I I
[~ FhoBkg.Model [ InvertIP
[Resistiviny] 1 - [Ohm Cance'l 2 |
a5 15.2 269 47.4 836

Elec. 43 QP. 328 | Step. 1.0 || EnC.20 | Sq.Er. | Alpha H=121Z=-11 ‘ F![I]:Z.]S;-t.-t:}‘ Fho <-| Iter. |->|Hh0 m ,,gl

| EATamal abhw1.CTL

Pic 93 Create the two sub CTL (use the same mesh in every CTL)
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Plot the Pseudolnt to ensure that the splitting procedure is correct

| % TomolLab _|\5'[1|
Data Topography Model CTL Inwersion Export  Tools Pseudasection Image 3D view ‘Window  Exit 7
Al | = 1| ma | -@ A8 e ¥ :
@ 5.I @ "F = - @N ' Save |Save s | TR e EEE ;“r,
“ew | JOIN | “€7L| Topog| ETL+| FRAC W y brp| ™ b Meas |ELECT| PS Zoo ]
=—(:,TomoLab',W11.CTL ] 5
e m 0w mL m m mL mLom o B o® e womoome s s m %L s el wLow e w o oue [z
0.
o]
2
n]
24
a
3]
E.
g
10.
I T e —
i} 2. w»~C:\TomolLab'W12.CTL - 1o x|
[Resistivity] [20.2:0.5)
Elec_.32|QP.1_55|Step.1_.u|Er.C.0_.05 Sq.Er. Al ferrrr sttt E s Er e r e
0.4
24
o
% 4.4
Al
E.Aq
a4
104
T T T T T T I T T T T T T T
0. 2 4. E. 8 100 12 14 16 18 200 22 24 26 2 30 -
m
[Resistivity] _ 1 - [Bhm*m]
q 1232 19R 287 477
Elec. 32 | GF. 155 | Step. 10 ” Er. C.0.05 | Sq.Er. | Alpha #=227 Z=-8 H_[_1]:2.2;3.F91| Fho

_| Pzeudo Section 0K

Pic 94 Th

e two sub files and pseudo sections
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Remove the main data file and proceed with the inversion of the sub-files using the

Batch Inversion

% TomoLah
Data Topography Model CTL

N

Inversion Export Tools Pssudosection Image 3Dwiew MWindow Exit ?

1Bl

— ] || ma -E L e —
@ 5‘|@ 'j-' = @N ' Saye ave m\u"m. M T
*%ee| JOIN | *E71| Topog| €T+ | FRAC Y ’ brp| ™ hf Meas |[ELECT] PS |
==\ TomoLab' W 11.CTL S [l |
0.5
24
oy
w44
E File: CATomolabhw/12.CTL - 16.29.52 - 16.30.07
i Iteration n. 2 i
& STOP | :
Alpha: 3.3889
8+ Exit | Chi Sar. 1121.96
104 16,2932 - 2]
I Inversion Done .
1E.30.07
0 2 4,
w
o 4.
&
-
- E.-
Elec.32| QF. 155 | Step. 10
8.
104
T T T T T T  E CLER ! T T T T T T T
a0 2 4 E. g 0. 12 14, 16. 18 20, 22, 24, 26. 28. 30,
[m]
Fesivy S W o
3 133 195 287 422
Elec. 32 | QF. 155 | Step. 1.0 ” Er.C.0.05 | Sq.Er. | Alpha H=161 2=10.8 | H[1]:2.2;3?4| Fho <-| Iter. |->|Hho m 'Al

_| Fzeudo Section OK

Pic 95 The batch inversion on the two CTL ended
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IMA
Load the results (.IMA) file and select the proper iteration '

| % TomoLab I =T

Data Topography Model CTL  Inwersion Export Tools Pseudosection Image 3D wiew Window Exit 7

—_— 1| ma R w ] E| wmsves
@ T @ vf' = @N ' Save |Save I, | T ==
siex| JOIN | “E7| Topog| ETie| FRAC W bnp) ™ Meas [ELECT| PS

T T T T T T
18 22 24 26 28 30

[Resistivity] [Ohmém]
Elec. 32 | oF. 155 | septn || ECo00s | sqEnmr | Achaznsszz  x-0012-76 | mmezsian | Ao ol werma | o lF
= ;4 TomoLab' W12.CTL o =] ]
[-2.09:0.48)
A S e e e e D e
1]
2
4
£
8
r ; : : ; . . . : . . ; . . . .
0 2 4 E 8 i i i 5 18 iU 22 24 26 28 i}
[Resistivity] 1 [Chmm]
Elec.32| P, 155 | Step 10 || Er.C. 0,05 | Sq.Er. 122, |A|pha3.3asa Rl Z=-8 |H[1]:2.3?;4.?2| Ro

[Plot 0K
Pic 96 Load results in each file and select the best iteration
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| % TomolLab _|ﬁ||1|
Data Topography Model CTL  Inwersion Export Tools Pseudosection Image 3D wiew  Window Exit 7
rasr =] || mn | e w By g b ==
@ a1 @ 'f' =l @N ' Save |Save 0 T = §¥
==ew| JOIN | “€7| Topoo| E7ie| FRAC i brip ) ™ haf Meas |ELECT] PS5
== (:\TomoLabh',W11.CTL - 101 x|
OffsetZ
4 Annlla |
B
-8
T T T T T T T T T T T
i i i F 18 iD 22 24 26 28 30
[Resistivity] 1 [Ohmem]
Elec. 32 | QF. 155 | Step. 10 ” Er.C.0.05 | Sq.Er. 161 |Alpha20.4523 ®=185 Z=1 RI1): 25; 4.12 FEho j Ieer. 343 j};
= L} 1 OMDLAD YL En L — i - | O] x
S [=]

[7.95.01]

T T T T T T T T T T T T
0 2 4 [ a i i § i § 18 iD 22
[Resistivity] 1

Elec. 32 | P, 155 | Step 10 || Er.C. 0,05 | Sq.Er. 122, |A|pha3.3asa W= 88 21

%® 28 W

|H[1]:2.3?;4.?2| Rha

[ CATomol abtw11.CTL

Pic 97 Export in EVS format the selected iteration for each file
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: L
Now start to merge results into a single array. \LT'J Open the first sub-files and M

join the following as for a roll-along measure. Use the appropriate value for electrodes
of roll-along, in our example 16

| % TomolLab

=18l

Data Topography Model CTL  Inwersion Export Tools Pseudosection Image 3D wiew  Window Exit 7

o =] || ma | e O [ R EX
| B @N | EEE M |ees| SR
%2 | TJ0IN| *&n| Topoo| o | FRAC L B hieas |p(EET| PS iT
=~ C:\Tomolab'W11.CTL (=l
[3.02:0.5)
Rolling electrodes x|
Raoll Along of n.
Annulla |
16
Elec. 32 | QF. 155 | Step. 1.0 ” Er.C.0.05 Sq.Er Alpha =BG, Z=105. R.0;0 | Rho <-| Iter. |>| Fho m ,él

[ CATomol abtw11.CTL

Pic 98 Reload the first sub-file and start the joining chain (Roll Along of n = 16 electrodes)
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| X Tomolah B Iﬂlll

Data Topography Model CTL Inwersion Export Tools Pssudosection Image SDwiew MWindow Exit 7

ssarm ] A | e w iy B ==
@ 5-I @ "f = @N ' Saye |Save i | T n =
=55 | DI €1L| Topog| ETi+| FRAC W | N brp) ™ hdf Meas |ELECT] PS oo

==(:\ TomoLab W11.CTL =1ol=]

[8.02:0.5)

Set the Roll distance x|
Distance from Elec. n.1 [m]
Annulla |

o

Elec. 32 | QF. 155 | Step. 1.0 || Er.C.0.05 Sq.Er. Alpha m= 515, Z2=108. F.0:0 | Fiho <-| Iter. | ->| Fho  m A

| EATomalabtw 11.CTL

Pic 99 Roll Along of n. = 16 meters
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| . TomoLab 18] %

Data Topography Model CTL Inwversion Export Tools Pseudosection Image 3D wiew Window Exit 7

o == || A | e YTA |
B @ = @N ey | s Feet| =22 . EX
AL | TN CTJ Topoo| ‘cfte |7AAC| ¢ V|| el o i e [ SN e B
=\ Tomol ab',W11.CTL =loix|
(41.42.0.16)

L T T T T T T S S S T . . T T T S S

Elec. 43 | QF. 310 | Step. 10 || Er.C.0.05 Sq.Er. Alpha #= 8745 Z=420. R.0;:0 | Rhao <-| Iter. | ->| Fho m ,él

_| C:ATomoLabiWw12.CTL Loaded

Pic 100 The two sub-files are now chained
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Start loading results in EVS format using the menu function

| % TomoLab =181 =

Data Topography Model CTL  Inwersion Export | Tools Pseudosection Image 3D view  Window Exit 7

- Edit Measurements ] B| wrswe]
7Pk e C R
) _JEIN CTJ Topog CTL FRBC| & B Bldimes Meas EIFE,ET B R | Zomi IJZE it

Sart electrodes by position
Load Results {.IMA) Rho

Load Results {.IMA) IP

=~ C:\Tomolab\W11.CTL i _ EEs

Set Section dimension (Pixel)
Show Coordinate List
Wigwy BackiGround

P S L T T S A T I I I R I
Configuration

Elec. 48 | QF. 310 | Step. 10 || Er.C.0.05 Sq.Er Alpha A= 448h. Z=135. R.Oo;0 | Bho <-| Iter. | ->| Bho m b

_| C:ATomolabw12.CTL Loaded

Pic 101 Load the EVS results of the first sub file
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For the first result file use zero as overlapping electrodes

| % Tomolab _|= 1%

Data Topography  Model CTL Inwersion Export Tools Peeudosection Image 3Dwview Window Exit #

= || Ma | EemEs w A B wypes
@5‘@ "f' E]% @N' Save |Save i, Mk T
=i5e| JOM | €7 | Topoo| CiTE|FRAC y binp | ™ b Meas [EILECT| PS
== C:\TomoLab\W11.CTL o =lolxi
8.36:043)
a
Dveilapping Electiodes
Annulla
1}
Elec. 48 QP 30 Step. 1.0 ” Er.C.0.05 Sq.Er Alpha H=3075. 2=165. R.0:0 | Fho <-‘ Ieer. | El | Fho m Al

_| C:ATomoLabtWw1 2.CTL Loaded

Pic 102 The results file of the first sub-file has zero offset X
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| % TomoLab

Data Topography Model CTL  Inwersion Export  Tools Pseudosection Image 30 view Window Exit 7

www.geoastier.com

[

D] 2] D Dl

=~ Tomolab\W11.CTL

— A Al ) EX
i Meas || P B IT

~10ix]

[8.38:0.49)

1:(23.5;799,09) Vi{12,29;982.57) rtho:(8.63;83.64) @:(0.;0.) m:(0.;0.) K:(628;62.83)‘

g
0 2 4 6 & 10 12 14 16 18 20 22 24 25 28 30 32 34 3 38 40 42 44 45
[Resistivity] i 1 - [Bhkm*m]
122 185 282 423 E52
Elec. 48 | GP. 210 | Step. 10 || Er. C.0.05 | Sq.Er. | Alpha K=2434 Z=-78 | R 25, 4.18 | Rha - ‘ Ier. | -r | Rha m Al

[Plat 0K

Pic

103 Results of the first sub-file into the chained one
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For the second file use the value used in the split operation

| % TomoLab

Data  Topography Model CTL  Inwersion Export Tools Pseudosection Image 3D view Window Exit 7

www.geoastier.com

=18]x]

zrerm =] || ma | memem TN L
=] ] Bl Qi ] | -
A | 70| Yen| Topca| STi= | TRAC ¥ ' s Meas |E(ELT| PE

==L TomolLab'W11.CTL

=10l =]

(29.8:0.42)

L T T T S T T T T I

Overlapping Electrodes

[Ohm*m]

[FRiesistivity]

18.5 28.2 429

Elec.42 | GOF.30 Step. 10 || Er c.005| Sq.Er. | Alpha

¥ = B2T0, Z =45, | Rif):2.5: 418 | Rha <,| Ieer. | -+ | Bho m Al

[ Pior 0K

Pic 104 Load results of the second sub-file: n = 16 electrodes of overlapping
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| % TomolLab

Data Topography Model CTL  Inwersion Export Tools Pseudosection Image 3D wview  Window Exit 7

=&l

=z ] J"l =N % @' o | it |Leak| =222l (D EX
= N s o
A | 0N | Y| Topos cn_ FREL L B Wess |E(Eer| PEo| Foom v
==\ TomolL ab'W11.CTL =100 x|

(238042)

1:(23.5,799.09) ¥:(12.29;952,57) tho!(8,63;83.64) g

26 0 32 3‘4 3‘8 3‘8 4‘0 42 44 46

i} 2 4 E & 10 12 14 16 18 20 22 M 28 3
[Resistivity] - 1 - [Ohmm]
0.7 193 M7 625 1125

Elec. 42 | QP 310 | Step. 1.0 ” Ern.C.0.05 | Sq.Er. ‘ Alpha H=348Z-48 | F![1].2.3?.4?2| Rha <-| Iter. | k3 ‘ Bho m ,é‘

| Plat oK

Pic 105 Results chained. The overlapped region is the average of the two

www.geoastier.com
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D - Manage Floating Electrodes

The introduction of multichannel resistivimeters has been reliable a continuous
acquisition by dragging a cable. Measurements carried out on shallow water
environment have a peculiar role. The water layer ensure electrical contact and
continuity, the simultaneous acquisition of both the position with a GPS and the water
depth with an echo sounder system, create a consistent set of data.

TomolLab can perform 2D data inversion, so the very first operation is to check if data
have been acquired along a straight line, otherwise data files have to be split into
straight subsets. To do this data must be viewed into a 3D environment. A simple
application named Sysmar Pre-Process have been added to TomolLab setup package
to allow user to look at data into 3D space and split file into linear subsets.

["Fi!e'_ Operation Image ?
Load Floating Electrodes File(s)
Save File Out (.BIN format)
Save File Out (. TXT Format)
Save EchoSounder Profile
Exit

Select “Load Floating Electrodes File” (multiple selection allowed). The .bin and .txt
file formats form IRIS SysMar are supported.

" TomoLAB - SysMar Data Pre-Process i

File Operation Image ?

~File In
I &3 d: [ACERDATA] ﬂ 2007electricalresistivitydatareduction. ppt i’
amo_log_39b.bin
T amo_log_9b.txt
T‘D'I\ ; = Amoﬁﬂ{sﬁin
‘N Programmi VB Arno200.bin
SysMarPP Cavo_marino.ppt
(_1BadFiles EasyBin.bas
(] Bientina EasyBin.exe
(] Ceresoli EasyBin.fr
1 Coordinate it
Q Martelletti_Sysmar LI ExpEvs.fim .Zl

Cancel ReadDataFile |+ NoFiter ¢ Skip bad GPS points " Interpolate bad GPS points
Pic 106 Load File Panel

Browse the directory and select the file(s). The default option button is “"No Filter”,
file will be read with no action on data. In case of some stations don’t have the correct
GPS string (null value) user should select “"Skip bad GPS point” (bad data will be
removed from data set) or “Interpolate bad GPS points” (bad data will be replaced
with linear interpolation between the two nearest good points, distance, rho value will
be recomputed too).

Data are plotted as pseudosection, ten channels are ten levels, levels are vertically
spaced as the distance between current electrodes as defined in the Sysmar
configuration. Image can be rotated and zoomed as in the 3D viewer environment of
TomolLab. Orthographic and perspective view are also possible.
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In the picture below there is a data set that should be split in almost two subsets.
1o/

File Operaton Image ?

~View 1
<[ Vs I
i —— P
s Vo 5] PW
<|os Vzs|

Reset Top View [Zoom=1] I

Pic 107 Perspective view of the data. Small black cross represent the centre of the
quadrupoles array
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File Operation Image ?

www.geoastier.com

File. 1 Data, 16 Lg, 1927.082275 Lt.4028. 190674
-

Pic 108 Orthographic view. First position for the straight extraction is selected with a mouse

click (Data n. 16, red cross)
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TomoLAB - SysMar Data Pre-Process i =] 23

File Operation Image ?

File. 1 Data, 238 Lg. 1926.700684 Lt,4028.581055

Pic 109 Orthographic view. Second position for the straight extraction is selected with a
mouse click (Data n. 238, red cross)
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" TomoLAB - SysMar Data Pre-Process

File Operation Image ?

www.geoastier.com

~loix|

- E t
File.1 Data. 17 Lg.1927.081055 Lt.4028.191406 l 17 File.1 Data. 238 Lg.1926.700684 Lt.4028.581055 ] 238
View
<|[mz Ve |
< |0- Vs
Vs _]
Jlos Wiz

Reset Top Yiew [ Zoom =1 |

B8

Pic 110 The two extremes can be set by a couple of text box activated with the menu

operation (Select First Data, Select Second Data)
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;" TomolLAB - SysMar Data Pre-Process L -10] x|
File Operation Image ?
— File Out

File Name Root [FileOut v Save BIN [~ Save TXT [~ SaveEchoSounder [V TruePosiion  >> Save File Dut << I

Pic. 111 From menu File, select the option "Save File Out" and choose the output file name
and format. The extensions “.BIN”, “.TXT"” or “.ECS” for the echo-sounder tracks
are automatically added.

It is possible to save extracted straight line as standard .bin format and manage it
with TomoLab or Prosys, or in a ASCII format (.TXT). It also possible to extract the
echo-sounder tracks (three columns ASCII file, Lat, Lon form GPS and water depth
from the echo-sounder) in a text file with the extension .ECS.

The couple of coordinates saved into the .bin o .txt file are not the Lat Lon from the
original but follow UTM (Universal Transverse of Mercatore) scheme in order to make
easier to report data into a map. So if you look at the extract .bin file with Prosys you
will find UTM value instead of Lat Lon (the field names are still Longitude and
Latitude).

Within the approximation of “straight line” it is possible to “correct” ("*True Position”
check box) the measure coordinate for the distance between Syscal (and GPS) and
current electrodes that are, in general, several meters far from the resistivimeter.
The correction shift depends on the distance between the middle of current
electrodes and the nearest electrode plus an offset value determined by the fields
conditions.

Few other functions have been added to this software tool
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File | Operation Image ?
Set UTM Zone
Set Cable Configuration
Select First Data

| Select Last Data

Set UTM zone: the UTM zone is automatically detected from longitude value of the
first good data point. In some specific case would be need to set a different UTM zone
number.

x
UTM Zone n.

Annulla

(34

Pic. 112 The UTMx coordinate will be calculated with the central meridian derived
from the zone number set in this dialog box

The cable layout and the geometry of the acquisition system must be set into the
Sysmar software before the measurements start. In case of a bad configuration it is
possible to reset the cable configuration to the right one, recomputed the geometrical
factors and the apparent rho values

5,
SetSting

Annulla
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Pic. 113 The string show the electrodes position as derived from data. User can
modify the string pay attention to keep the electrodes order and tags.

The menu image offer few tools to adjust the current image plot.

File Operation IM ?
Show/Hide Floating Electrodes
ShowHide Depth Profile
Show/Hide Colour Scale
Show/Hide Nord Arrow
Show/Hide Info Label
Set Colour Scale Range
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[Show/Hide Floating Electrodes]

[Show/Hide Depth Profile]

[Show/Hide Colour Scale]

[Show/Hide Nord Arrow]

[Show/Hide Info Label]

[Set Colour Scale Range]

x

Scale (Min; Max])

www.geoastier.com

Show or Hide the black crosses represent the
current electrodes midpoint;

Show or Hide the line of the echo-sounder data.
Z scales of echo-sounder and rho pseudo-
sections are different. Remember that echo
sounder data are referred to GPS position (the
Syscal) and the rho data are referred to the
cable midpoint, several meters from Syscal;

Show or Hide the colour scale at the bottom of
the graph window;

Show or Hide an Arrow to the geographic Nord;

Show or Hide a label with info on current
operation or error

Adjust the colour scale limits, for marine
environment 0 Q*m and 3 Q*m looks ok;

Annulla I

0.0:3.0

Pic. 114 Dialog box of the color scale limits. Rho value less than the minimum
will be plot as the minimum and Rho greater than the maximum will be plot
as the maximum. The color scale is logarithmic
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E - Array status bar

Elec. 120 QP. 3775 Step. 4.97 Er.C.0.03 Sq.Er. Alpha ® = 15000, Z =4470. R.0:0 Rho < | Ier. - ||Rho m | nlP | Siemim

Each window in TomolLab is a data-file. At the bottom a status bar collect some info ad
allow basic operation

[Elec.] Number of electrodes in the data-file. Left click activate the electrodes
data grid;
[QP.] Number of quadrupoles in the data-file. Left click activate the

measurements data grid;

[Step] Average distance between adjacent electrodes. Left click activate a dialog
box that allow to reset this parameters. With the new “Step” TomoLab
compute distances, geometrical factors and apparent resistivity;

[Er. C.] Error coefficient of the current iteration;
[Sq. Er.] Squared error of the current iteration;
[Alpha] Alpha parameter of the current iteration;

[X =; Z =] (X;Z) position of the mouse over the image. Left click activate a double
dialog box. User can set label interval in the axes. Optional a slash “/”
after the label step allow user to set the “minor thick” of the axis. Es.
“10/2"” means X labels and major thick spaced 10 meters, minor thick (no
label) spaced 2 meters;

[R(1)] Colour scale range in logarithmic value. Left click activate a dialog box
within the colour scale limits (linear value). User can set the colour scale
limits (use semicolon as separator). After this operation TomoLab re-plot
the image with the new settings. The number between the brackets
refers to the colour scale currently used;

[Rho] Show the Log(Rho) at right mouse down;
[<-] Show the previous iteration;
[iter.] Iteration number currently displayed. Left click activate a dialog box that

allow user to set a specific iteration number;

[->] Show next iteration;

[Rho] Show resistivity in results or pseudosection;

[m] Show chargeability in results or pseudosection;

[nIP] Show normalized inductively polarization in results or pseudosection;

[Siem/m] Show conductivity in results or pseudosection;
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