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Thank you for choosing ABEM Terrameter LS Toolbox

Trademarks

Microsoft® and Windows® are registered trademarks of Microsoft Corporation.
All other trademarks belong to their respective holder.

General information

Information in this manual is subject to change without notice and constitutes no commitment
by ABEM Instrument AB.

ABEM Instrument AB takes no responsibility for errors in this manual or problems that may
arise from the use of this material.

In general, e-mail correspondence gives the fastest response.

In view of our policy of progressive development, we reserve the right to alter specifications
without prior notice.

ABEM will be pleased to receive occasional reports from you concerning the use and
experience of the equipment and software. We also welcome your comments on the contents
and usefulness of this manual. In all communication with ABEM be sure to include the
instrument types and serial numbers and software versions.

Contact details:

Address: ABEM Instrument AB
Lofstroms Allé 6A
SE-17266 Sundbyberg

Sweden
Phone: +46 8 564 88 300
Web site: www.guidelinegeo.com
Email: support@guidelinegeo.com

sales@qguidelinegeo.com

© Copyright 2016 ABEM Instrument AB. All rights reserved.
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1

Introduction

Terrameter LS Toolbox is a revised replacement for the Terrameter LS Utility
Software. The Terrameter LS Toolbox can be found and downloaded from
www.guidelinegeo.com .

The following functions are included:

Transfer of data files Terrameter LS => PC

Viewing, culling and export of data file contents via table

Listing contents of project data base files

Export of data files in different formats

Plotting of electrode contact resistances

Viewing the location of the survey on map

Plotting data as pseudo sections

Plotting of IP decay curves

Plotting of full waveform data sweeps

Export of full waveform data to TXT files

Transfer of spread and protocol files PC <=> Terrameter LS
Conversion of address files from the SAS4000 system into XML format
Conversion of protocol files from the SAS4000 system into XML format

Update of instrument software

Essentially everything is based around the tree structure on the left side and the
functions are accessed via a popup menu that appears when right clicking on an item.


http://www.guidelinegeo.com/
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2 Installation

Note! Operating systems such as Windows 7, 8, 8.1 and 10 might have
limited access and permission to the “C:\Program Files” and “C:\Program Files
(x86)” folders, which might cause errors. To avoid issues it could be recommended
to install the Terrameter LS Toolbox in another folder, e.g. “C:\ABEM\Terrameter\”

The Terrameter LS Toolbox installer is available for download from www.abem.se.
The installation process is a matter of following a few simple steps.

When the installation program is run, the following dialog first appears:
ﬁ%’Setup—Terrameter LS Toolbox EI =] @

Welcome to the Terrameter LS
Toolbox Setup Wizard

This will install Terrameter LS Toolbox 1.1.0.0 on your
computer.

It is recommended that you dose all other applications before
cantinuing.

Click Mext to continue, or Cancel to exit Setup.

Mext > | | Cancel

Click Next.

The default installation folder can be accepted or changed. To change click Browse...
or type directly in the text field.

ﬁ%’ Setup - Terrameter LS Toolbox EI = @

Select Destination Location
Where should Terrameter LS Toolbox be installed?

Setup will install Terrameter LS Toolbox into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

:\Program Files (x86) \ABEM Terrameter| Browse...

Atleast 11,4 MB of free disk space is required.

< Back |[ Next > ]| Cancel

Click Next.
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The default Start Menu shortcut can be accepted or changed. To change click
Browse... or type directly in the text field.

ﬁ%’ Setup - Terrameter LS Toolbox

Select Start Menu Folder
Where should Setup place the program's shortcuts?

= i Setup will create the program's shortouts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...
< Back ” Mext = ] [ Cancel
Click Next.

Choose if a desktop icon shall be created or not.
ﬁl Setup - Terrameter LS Toolbox EI = @

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Terrameter
LS Toolbox, then dick Next.

Additional icons:

< Back ” Next = ][ Cancel

Click Next.
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The installation process is now ready to start.
ﬁl Setup - Terrameter LS Toolbox EI = @

Ready to Install
Setup is now ready to begin installing Terrameter LS Toolbox on your computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location: -
C:\Program Files (x86)\ABEM'Terrameter

Start Menu folder:
ABEM Instrument AB

Additional tasks:
Additional icons:
Create a desktop icon

< Back “ Install |[ Cancel

Click Install.

The installation is executed.

ﬁ%’ Setup - Terrameter LS Toolbox

Installing
Please wait while Setup installs Terrameter LS Toolbox on your computer,

Extracting files...
C:\Windows'\system32\Chilkatxml.dll
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When installation is complete, choose if you want to launch the Terrameter LS
Toolbox immediately or not:

ﬁ%’ Setup - Terrameter LS Toolbox EI = | 22

Completing the Terrameter LS
Toolbox Setup Wizard

Setup has finished instaling Terrameter LS Toolbox on your
computer, The application may be launched by selecting the
installed icons.

Click Finish to exit Setup.

V| Launch Terrameter LS Toolbox;

Click Finish.

The installation process is now complete and Terrameter LS Toolbox is ready to be
used.

Terrameter LS Toolbox can be started either from the desktop icon or the start menu.
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3 Overview

The user interface is based on a tree structure holding one or more project groups as
well as any number of Terrameter LS instruments (Figure 1). A project group can
contain any number of projects. These projects are taken from one or more Terrameter
LS instruments. This is useful if the data from a site or client project for practical
reasons have been saved to more than one project in an instrument, or if more than
one instrument has been used.

B Terrameter LS Toolbox - o X

File Tools View Help
(C:Wsers\Public\Documents\TerrameterLs)

~ [ Project Groups

¢ v [ Demonstration data

| v &) Project1

% 1) Gradient_1

2) DipoleDipole 4X21_1

3) DipoleDipole 4X21_2

4) Gradient_2

B) Projects

- & 1) Gradient_1

C) Project1

i -8 1) GradientiL_1

b LS Instruments

~[ 1 15216080359

Properties

506

Figure 1. Example tree structure

By default the tree structure information is saved under “Shared documents”. The
location of the tree structure information can be changed (Figure 2). If a tree structure
is created and saved under “Shared documents” it will be accessible by anyone who
uses the computer, but the projects under the project groups must of course be saved
in a location that can be accessed by all users and not under e.g. “Personal
documents”. It is also possible to save several tree structures under arbitrary
directories to have separate trees for e.g. different geographical areas or clients.
Furthermore it is possible to choose a directory on a network drive in a corporate
network to make it possible to access a tree structure from different computers.
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Tree View Files Path Selection >

Selected Path: |C: Users\Public\Documents Terrameterl S |

Select Path for Tree View Files
(®) Use Shared Documents

(") Browse, or select from the drop-down list, or manually enter a path:

Info... Ok Cancel

Figure 2. Tree structure location setup dialog

A tree structure can eventually become very large as more and more project groups,
projects and instruments are added. If a project group is removed from the tree the
data will not be deleted, but it may be desirable to keep the Terrameter LS projects
organised in project groups e.g. for possible future re-processing of the data. Instead
of removing the project groups it is possible to start a new tree structure in a different
directory of the computer, in this way it is possible to go back to an old tree structure
view at a later point.

Warning! The software is not designed to handle more than one
user of a tree structure at a time! The Terrameter LS
Toolbox functionality cannot be guaranteed and tree
structure information can be lost if users from two or
more computers attempt to access a common tree
structure at the same time.
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4 Instrument Communication and Management

4.1 |Initiating Communication

Transfer of measured data, spreads and protocols can conveniently be done between
the Terrameter LS and a PC with LS Toolbox using a network connection. Instrument
software upgrading is also carried out this way. First the instrument must be
connected to the same network as the PC. Alternatively the built-in DHCP server can
be activated in the Terrameter LS and the PC connected directly to it. Please read
section “The Network” in the instruction manual for Terrameter LS for details on how
to do that.

B Terrameter LS Toolbox

File Tools Wiew Help
{C:\Wsers\Public\DocumentsTerrameterl 5)

> Project Groups

s LS Instruments

Connect New Instrument

Figure 3. LS Instruments context menu

Connect instrument Connect instrument
Choose or enter Choose or enter
instrument IP address: instrument IP address:
[Enter IP: |10.238.15.199

Figure 4. Dialog for choosing an IP number and activating the connection

Right-click on the “LS Instruments” tree node (Figure 3) and select Connect New
Instrument to add an instrument. Enter the IP address of the instrument in the opened
dialog (Figure 4) and press Connect. Connection to a previously used instrument is
done by right clicking on its tree node and selecting Connect from the context menu
(Figure 5). Either enter a new IP address or select between previously used IP
addresses and then press Connect (Figure 4).

When the instrument has been connected all context menu items except Connect
becomes enabled (Figure 6).

The Properties section shows locally stored information about the instrument
(Figure 7).
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B Terrameter LS Toolbox

File Tools View Help
T (C:WsersVPublic\Documents\TerrameterlLS)

A Project Groups
H Demonstration data
v LS Instruments
| Ls2160807"
Connect
Disconnect
Remove

Manage Projects...

Set timezone and time...
Import/Export Spread and Protocol...
Update...

Enable TX Updating...

|

Figure 5. Context menu for an unconnected instrument

B Terrameter LS Toolbox

File Tools View Help
7 (C:\Users'Public\Documents{Terrameterl5)

i Project Groups
Demonstration data
W -7 LS Instruments
- [Ci 15216080 N
Disconnect
Remove
Manage Projects...
Set timezone and time...
Import/Export Spread and Protocol...
Update...
Enable TX Updating...
Figure 6. Context menu for a connected instrument
Properties
Instrument: L52160580359
Status: Connected
IF Mumber: 10.238.15.141
Revision: REWZ
Firmware version: 2.0.4
T Version: 3.7.1(11349)

Figure 7. Properties section
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4.2 Importing Data

To import data from a Terrameter LS, right click on the instrument tree node and
choose Manage Projects (Figure 6). The Manage Projects dialog (Figure 8) is shown
with a list of the projects on the instrument. Use the checkboxes on the left side
(Figure 9) to select the project(s) to import to the PC. Before the data transfer is
started, a start destination folder must be specified.

If the checkbox “Use Start Destination for All Projects” is checked, all projects will
be stored in the Start Destination folder. If left unchecked a dialog will ask where the
selected project(s) is to be stored. The checkbox “Include full waveform data” must
be checked to transfer such data. This is of course only relevant if full waveform data
were recorded. By checking the checkbox “Add to Project Group” a project can
directly be added to a Project Group. If left unchecked the project(s) must be
manually added.

Press “Download” to start the data transfer. Before data is saved the destination must
be confirmed, and there is an opportunity to modify the destination and/or the name of
the three structure file, if so desired.

Note! Please observe that it can take considerable time to
transfer full waveform data, even over a direct cable
link. Hence it may be convenient to transfer only the
project database in the first step, for example for on-site
data quality checks in the field, and transfer the full
waveform data at the end of the day.

Note! If hovering the mouse over the question mark bubbles,
help and tips are displayed.

Manage Projects
Instrument e
Serial: LS216080360 e Project Name Modified DB Size[kB]  Full WF [Y/M] Full WF Size[ks]
Pro: 10.238.15.26 [ Project3 2016-09-20 12... 5550 N -
[ Projects 2016-10-04 14... 47 N
Downlozad to PC [ Projects 2016-11-21 10... 70 N
Start Destination: (1) [ Projects 2016-10-31 13... 2301 Y
C:\-= Fredrik =-\Data\Terrameter LS T [ project7 2016-10-31 15... 1379 ¥
[ Projects 2016-10-31 16... 20181 N
[Juse Start Destination for Al Projects  (2) [] Projects 2016-11-01 12... 11900 N
[ Indude Full WaveformData  (?)
Add to Project Group ()
Demonstration data ~ | | Nev
Delete From Instrument
The selected project(s) will be deleted. Delete
Progress
Project(s): 7 (7) |Reading project list from instrument
Project "Project3” has been read
I | ot Project” has been read
Project "Project5” has been read
Full Waveform Data File(s): 0 (D) Project "Projects” has been read
Project "Project?” has been read
Project "Projectd” has been read
Project "Projects” has been read
Project list read

Figure 8. Data transfer dialog

10
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Project Mame Modified DE Size[kB]
Project3 2016-09-20 12... 5550
Project4 2016-10-04 14... 47
Projects 2016-11-21 10... 70
[] Projects 2016-10-31 13... 2801
[] Project? 2016-10-31 15... 1379
[] Projects 2016-10-31 16... 20181
[] Projects 2016-11-01 12... 11500

Figure 9. Three Projects selected for transfer

Manage Projects
Instrument @
Serial: L5216080369 e Project Mame Modified DB Size[kB]  Full WF [/MN] Full WF Size[kB]
Pao: 10.238.15.31 [ Project3 2016-09-20 12... 5550 N -
[] Prajects 2016-10-04 14... 47 N
Download to PC [ Projects 2015-11-21 10... 0 N -
Start Destination: (2 Projects 2016-10-31 13... 2301 Y 48437
C:\-= Fredrik =-\DatsTerrameter LS [ Project? 2016-10-31 15... 1379 Y =
[ Projects 2016-10-31 16... 20181 N
Use Start Destination for All Projects () [ projects 2016-11-01 12... 11300 N
Indude Ful Waveform Data ':i':'
Add to Project Group (@)
Demonstration data New
Delete From Instrument
The selected project(s) wil be deleted. Delete
Progress
Project(s): 0 (1) |Preparing the download...
Reading data for project "Projectd”™ - Ready
Downloading. ..
Downloading project "Projects”
Full Waveform Data File(s): 1452 (2918)
Close

Figure 10. Transfer is ongoing

4.3 Spread and Protocol Transfer

The Spread and Protocol Transfer dialog (Figure 11) is opened by right clicking on
the tree node of the instrument and choosing Import/Export spread and protocol. The
two lists on the dialog are populated with spreads and protocols for the PC and the
instrument respectively, the PC to the left and the instrument to the right. Use the
checkboxes on either list (Figure 12) to select the spread(s) and protocol(s) to transfer.

Note! The protocols required for the selected spreads are not
automatically transferred. They must be explicitly
selected (Figure 12).

Press the respective arrow button to transfer from the PC to the instrument or vice
versa. The default directory in the PC is dependent on the Windows version
Terrameter LS Toolbox is run on. The current directory is shown, bottom-left, and it is

11
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possible to change to this by pressing the Browse button or entering text into the text
box. If a spread or protocol in the Terrameter LS is to be replaced by a new improved
or corrected version Allow overwrite must be checked.

Terrameter LS Protocol Handling

Mo Transfer active
DipoleDipole4d.xml 1%
4 16RemoteC2 xml 3%
2 32increasing. xml 4%
GDEx21.xml 5%

PC

TRANSFER

“ - Spreads
[ 2%21.%ml
[ 2%210verlap, xml
[0 2%21RemoteC2,xml
[ 2%21RemoteC2P2,xml
[ 2x21wRemoteC2.xml
[ 242 iwRemoteC2P2, xml
[ 30_10%6.x%ml
[ 30_10%6_It.xml
[ 12%21RemoteC2.xml
[ 3%21RemoteC2,xml
[ 30_20x%6,xml
[ 30_8x5.xml
[ 4%21,%ml
[ 4x21RemoteC2,xml
[ 452 1RemoteC2P2,xml
[ 8%21RemoteC2, xml
[ 652 1RemoteC 2P 2, xml
[ 5x21_E5S45_RemoteC2,xml
[ 8x21_E5_LS.xml
[ 5x21_L5_ES.xml

. Protocols missing spread

To Instrument

-

To PC

-

Browse...

|C: \Wsers I|,Pu|3|ic'|,D|3|:uments'|,T|Err.5|mnai:erLS'|,F‘r0t0c0|s'|p(21|

Instrument: L5216080369 IP: 10.238.15.31

“ - Spreads
[ 2%32mirrRemoteC2, xml
[ 4x16RemoteC 2. xml
[ 2%32increasing. xml
-1 2x32mirrored.xml
[ 4%21RemoteC2P2, xm
-] meaausx. xml
1 4x15.5ml
[0 saslog.xml
[ 2¥24increasing. xml
[ vES_C1C2P1P2.xml
[ s%21RemoteC2P2,xm
[ &x21_L5_ES.xml
[ LsInside.xml
[ 2%32incrRemoteC2, xml
7 242 1RemoteC2, xml
[ 4%21RemoteC2, xml
[ 2%3%incrRemoteC2P2,xml
[ 4x16Remot=C2P2,xm
[ 6%21RemoteC2, xml
[ 2¢32mirrRemoteC2P2, xml
O 4x21.%ml
[ meca_conn 1, xml
-] mea_conn2.xml
1 6x21_ES_LS.xml
O 2%21.xml
[ 242 1RemoteC2P2,xml

W

[] allow Qverwrite

Delete Selected

Close

Figure 11. Spread and protocol transfer dialog

PC

% - Spreads
w v 2621wl
-Info
“ - Protocols

TRAMSFER

To Instrument

-] DipoleDipale 2% 21, xml

-] DipoleDipaleReversed 2% 2 1. xml

¥l Gradient2x21, xml

[ Gradient_2x21.xml

¥l Schlumberger 2x2 1, xml

W] wenner2x21,%ml

1 wenner_Recprocal2x21,xml
1 2x210verlap. xmi

Figure 12. Spreads and protocols are selected for transfer



ABEM Terrameter LS Toolbox

All protocols that can be used with a spread are listed under that spread in the tree lists.
A protocol can in some cases be used in combination with two or more spreads, and

as a result the same protocol can be present under more than one spread in the tree
view.

Summary information about the spreads and protocols can be viewed by opening the
Info node in the tree list (Figure 13), or by right-clicking on the item in question
(Figure 14). It is also possible to delete items via this context menu.

-
B[ 2%21.xml
&[] 2421RemateC2.xml
&[] 2421RemoteC2P2, xml
&[] 2%32increasing. xml
=-[0 2432incrRemoteC2,xml
El Info
- Mame: 2%32incrRemoteC2
- Description: 2x32 electrode spread
i e Full path: Ci\Users\Public\Documen =
El- Protocols
=[] PoleDipoles4, xml
E----Name: PoleDipole
E----Description: Pole-dipole measur,
E----Number of used spreads: 3
L Full path: C:\Wsers\Public\Docu
H- [ 2432incrRemateC2P2, xml
- 2¢32mirrored. xml
[#
o

7-[] 2%32mirrRemoteC2, xml

0. 7% 3 9mmierD mrmete™ 907 el

Figure 13. Info for spreads and protocols have been opened

Terrameter LS Protocol Handling

Mo Transfer active
DipoleDipole4d.xml 1%
A 16RemoteC2.xml 3%
2% 3%increasing. xml 4%
GOEx21.xml 5%

PC
TRANSFER
~ Spreads A
v vl Z%21.xr .
: & Analyse file To Instrument
-Info
! w -Protocc Delete file i
O DipaleDipale X
[ DipoleDipoleReversed2x2 1.xml ToPC
¥ Gradient2x21.xml -
[ Gradient_2x21.xml
¥ schlumberger 221, xml
Terrameter LS Toolbox * Terrameter LS Toolbox X
Spread 2X21in Protocol Gradient in
MNumber of cables: 2 Depends on spread(s) 2X21.xml
MNumber of Electrodes: 41 MNo of TX pairs: 64
Roll along X¥: 20, 0 Min Tx: 1, MaxTx: 41
Min/Max switch address: 1, 53 Mo of RX pairs: 512
Min/Max 1D 1, 41 Min RX: 2, MaxRx: 40
Cable configuration: 20-21

Figure 14. Spread and protocol file summary information.
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4.4 Firmware Update

For the Terrameter LS there are two software that can be updates. The first is the
application software, which is the graphical user interface and the data acquisition
software. The second is the current transmitter software, also called current
transmitter firmware, which controls the behaviour of the current transmitter.

Both software can be downloaded from Guideline Geo’s web page. Go to the
Resource Center section under www.guidelinegeo.com and download the files
containing the latest versions.

4.4.1 Updating the application software

Open the Update Instrument dialog (Figure 15) by right-clicking on the tree node of
the instrument and choosing Update from the context menu. Now press the
“...” button to select the downloaded update package file, and then press Update to
start the installation process. The outcome of the installation process will be echoed in
the text box of the dialog (Figure 16). If the process was successful the Terrameter LS
will automatically re-boot, after which the new instrument software version is running
and the text box will say “Process completed” (Figure 17). Please verify that the new
version is shown on the “Welcome” page in the Terrameter LS.

Update Instrurment n

Instrument
Serial: LS216080369
IPno: 10.238.15.31

Update Package File:

Before starting the process please chedk that:
- All data has been imported from the instrument
- The L5 Update Package file has been downloaded to the PC
- The power supplies of both PC and instrument are
stable and in good condition
- There is a stable network connection between
PC and instrument

Mext do one of the following to enter the path of the

L5 Update Package file into the text box. Either:

- Click the browse button (...) and use the opened dialog
Cr

- Enter the file path and name directly into the text box

The Update button will be enabled when the path to the file is
in the text box.

Finally dick the Update button to update the instrument.

Cloze

Figure 15. Instrument firmware update dialog

14
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/- Testing communication with instrument.
[{- Create updates directory in instrument if it does not exist,
mkdir: can't create directory 'jupdates'; File exists

/{— Uploading package file to Terrameter LS.
[f- Uploading succeeded

[{--Unpacking package file in Terrameter LS.
Jfbinftar -xv -C jupdates -f jupdates/terrameter-y2-2,0,3-2861-1.tar
terrameter-v2-2.0.3-2861-1.gz

lsupdate.sh

postinstall.sh

udhecpd. conf

networkmode.sh

ui_images. tar

tar: short read

[f--Running script file in Terrameter LS, Please wait ...

(hinfsh Jupdateslsupdate.sh terrameter-v2-2,0,3-2861-1

Figure 16. Update is ongoing

/i~ Process completed.

i

/- A detailed log has been saved as C:\-= Fredrik =-\Products'Resistivity\L5'L5 apps
\terrameter-v2-2.0.3-2861-1.log

-
- Please verify that the update has been successful
=

Figure 17. Update completed

4.4.2 Updating the current transmitter firmware

To update the current transmitter firmware the current transmitter needs to be set to
programming mode, then it can be programmed using a separate software (SAM-BA).
The entire process is described in a separate guide that can be found on Guideline
Geo’s website in the Resource Center.

With the Terrameter LS Toolbox the current transmitter can be set to programming
mode. Open the Enable TX Update on Instrument dialogue (Figure 18) by right-
clicking on the tree node of the instrument and choosing Enable TX Updating from
the context menu. If everything is working as it should, the software will pre-load the
script file that is needed, and the next step is to press the Execute button as in Figure
18.

When the Execute button has been pressed the outcome of the installation process will
be echoed in the text box of the dialog. The entire process of setting the current
transmitter in programming mode can take up to 1 minute. When completed it will say
“Process completed” at the end of the log file if the script was performed successfully
(Figure 19).

15
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Enable TX Update on Instrument n

Instrument
Serial: L5214090260
IPno: 10.238.15.54

Everything is set up, dick the Execute button to enable T
updating.

Information about the progress of the updating is shown on
the list to the right

Close

Figure 18. Enable TX Update on Instrument

Once the current transmitter is in programming mode, it can be programmed using a
separate software called SAM-BA. See separate update guide for instructions.

Enable TX Update on Instrument n
Instrument = "
Serial: L5214090260 R:00000000000000000000000000000000000000000000000000000000000000000000

. 00000000000000000000000000000000000000000000000000000000000000000000000
1EerTs AR 0000D0D000000003000000000000000000000
TXSPL:OUT = Myld=5 TxId=0 M_NULL O
Product:
Rev:
SNR:
S0
Execute Tispi speed=800000
Everything iz set up, dick the Execute button to enable TX Tx prepare for software update via usb.
updating. Action confirmed by user

Tx is in usb boot loader mode
Information about the progress of the updating is shownon | —

the list to the right === WaitMinDelay(0) Timeout tx GetSpiRead
=== WaitMinDelay (D) Timeout tx GetSpiRead

J/f T updating has been enabled!

/f Begin post installation activities

[ Try file fupdates/postinstall.sh

Post processing started

Post processing done

/I fupdatesfpostinstall.sh has been run

/f Operation performed

/f~—Process completed.
I

[ A detailed log has been saved as C:\Users\Public\Documents\TerrameterL5
‘\Resourcesiusbbootmode. log

I -
/- Process completed

| Close | / e

Figure 19. Process completed
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If the script file is not automatically found the LS Toolbox will open a different
dialogue (Figure 20) that allows the user to manually select the script file by pressing
the “...” button. If LS Toolbox has been installed correctly, a script file called
“txusbbootmode.tar” should be found in the folder
“C:\Users\Public\Documents\TerrameterLS\Resources”. Once the script file has been
selected the Execute button can be pressed for setting the current transmitter in
programming mode.

Enable TX Update on Instrument n

Instrument
Serial: L5214090260
IPno: 10.238.15.54

Update Package File:

|

NECUTE

The LS Update Package file for enabling TX updating is
missing, please make sure it is accessible on the PC.

Mext do one of the following to enter the path of the

LS Update Package file into the text box. Either:

- Click the browse button (...) and use the openad dialog
0]y

- Enter the file path and name directly into the text box

The Execute button will be enabled when the path to the file is
in the text box,

Finally dick the Execute button to enable TX updating.

Information about the progress of the updating is shown on
the list to the right

Close

Figure 20. Manually select TX Update script file

4.5 Setting Timezone and Time

The Terrameter LS will upon delivery be pre-set to a time and timezone according to
the known information about the end user. If this information was not correct or if the
time needs to be changed the Change Timezone & Time dialog (Figure 21) can be
used. The dialog is opened by right-clicking on the tree node of the instrument and
selecting Set timezone and time. The time and timezone information installed on the
instrument will be read and depending on how many time zones are installed this can
take a little while.

17
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Change Timezone & Time ¥

Latest Instrument time:

Wed Dec 7 10:01:18 CET 2016 Refresh

Enter NTP server:

pool.ntp.org | Synchronize with NTP

Current system time (UTC):

2016-12-07 09:04:54 Synchronize with system time

Region,Type: City/Timezone:
Africa ~ | | Abidjan w | | Get Timezone
Upload more timezones Cloze

Figure 21. Change Timezone & Time dialog

The time is set by pressing one of the two Synchronize buttons. To change the
timezone start by selecting a Region/Type and then select a City/Timezone. Finally
press the Set Timezone button. The Refresh button will read the clock from the
instrument and update the Latest Instrument time to the left.

Note! Only the larger cities will be present in the list. If you

can’t find the exact one you are located in, select the
closest one.

Note! If there are very few Regions or Cities available in the
drop down list this may be because not all timezone
packages have been installed in the Terrameter LS. To
install all current timezone packages press the button
Upload more time zones. This will take a little while so
please be patient. Once installed it is necessary to close
and reopen the Change Timezone & Time dialog.

Change Timezone & Time *

Latest Instrument time:

Wed Dec 7 10:44:39 CET 2016 Refresh

Enter NTP server:

pool.ntp.org | Synchronize with NTP

Current system time (UTC):
2015-12-07 09:45:03

|5ynchronize with system time

Region,Type: City/Timezone:

Africa ~ | | Abidjan ~ | | Get Timezone

Upload more timezones Cloze

Figure 22. Synchronizing with system time
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Terrameter LS Toolbox x

Update successful!

Figure 23. Synchronizing completed
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5 Data Management and Post-Processing

5.1 Project Management

In order to open data in Terrameter LS Toolbox the data must first be added to a
project group. A project group can contain one or several Terrameter LS projects. It is
possible to combine projects from different instruments in a project group. Start by
right-clicking on Project Groups and select Create Project Group (Figure 24). Now
give the new project group a descriptive name, e.g. the name of the investigation site

(Figure 24).

B Terrameter LS Toolbox

File Tools View Help
(C:\Wsers\Public\Documents\TerrameterLS)
o Project Gr=—-
LS Instrun

Create Project Group

B Terrameter LS Toolbox
File Tools View Help

(C:\W=ers\Public\Documents TerrameterlS)
i = Project Groups

LS Instruments

Figure 24. Project Groups context menu (left) and a newly created project group
Projects imported from LS instruments (see chapter 4.2) are then added to the project

group by selecting Add Project from the context menu (Figure 25).

Note!

A database can also be imported directly from an
instrument into a project group (see chapter 4.2)

E# Terrameter LS Toolbox

File Tools View Help
(C:\Users\Public\Documents{TerrameterL5) ‘

w -~ Project Groups
P e Demo Project Gr
LS Instruments Rename
Remowve
Add Project...

|

Figure 25. Context menu of a project group

Once this is done the project and its tasks will be displayed in the tree structure.
Added projects will automatically be expanded, but can be collapsed by pressing the
down arrow in front of the Project (Figure 26). The project context menu (Figure 27)
has a Summary item that opens a summary page to the right (Figure 28). When a
project is selected the properties section in the lower left corner of LS Toolbox shows
a short summary of the project (Figure 29).
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B Terrameter LS Toolbox

File Tools Yiew Help
2 (C:\Users\Public\Documents\Terrameterl 5)
W Project Groups
fow Demo Project Group
-1 A) Projects
% 7) Wenner_1
% 5) Gradient_1
% 6) Schlumberger_1
T 7) Borehole logging_1
LS Instruments

B Terrameter LS Toolbox

File Tools View Help

2 (C:\Users\Public\Documents\Terrameterl S)
A Project Groups
P Demo Project Group
| A) Projects
LS Instruments

Figure 26. Expanded and collapsed Project

B Terrameter LS Toolbox

File Tools View Help

7 (C:\Users\Public\Documents\TerrameterLS)
-~ Project Groups
RV Demo Project Group
~ 1 A) Projects
&y 2) Summary
) 5)

» 6) Rename

7 Remaove
LS Instruments
Dermant

Locate Project Database...

l

Figure 27. Project context menu

B Terrameter LS Toolbox

File Tools View Help

%, (C:\Users\PublicDocuments TerrameteriS) | Projects Project summary
[ Project Groups

i v [ Demo Project Group

v £ A)Projects
% 2) Wenner_1
-8 5) Gradient_1
% 6) Schlumberger_1
~T ... 7) Borehole logging_1
LS Instruments

5 |Gradient_1
6|Schlumberger_1
7 |Borehole logging_1

Properties

Project:  Projects
Path: Ci\-= Fredrik =...80369_10-02-16\
Date-Time:  2016-10-3108:58:55

DB Version: 4

NoofTasks: 4

Has Data: (Mo of Data Points: 5042)
Has Raw Data:

Dormant:

Showing project summary

- o X

|Date & Time |X spac. |Y spac. |Z spac. |No of data  [Mode
2016-10-31 09.50:55 05 1 1 0 Resistiity
2016-10-31 10:41:18 05 1 1 4900 Resisthity
2016-10-31 12:12:29 1 1 1 9 Resistivity
2016-10-31 12:24:10 1 1 1 0 Resistivity

Figure 28. Project Summary page
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Properties

Project:  Projects

Path: C:\-=Fredrik =...80369_10-02-18%
Date-Time: 2015-10-31 09:59:55

DB Version: 4

Mo of Tasks: 4

Has Data: (Mo of Data Points: 5042)
Has Raw Data:

Dormant:

Showing project summary

Figure 29. Properties section showing project summary

In the project context menu projects can also be removed from the project group, by
selecting the option Remove. By selecting Dormant in the project context menu,
projects can be marked as inactive (Figure 30).

B Terrameter LS Toolbox Ed Terrameter LS Toolbox
File Tools View Help File Tools View Help
(C:\Users\Public\Documents{TerrameterL5) (C:\sersiPublic\Documents{TerrameterlLs)
bl Project Groups hh Project Groups
i w .[>7 Demo Project Group w -[==) Demo Project Group
A) Projects -+ A) Projectd
L5 Instruments B L5 Instruments

Figure 30. Dormant and active project

By clicking the project context menu option Locate Project Database the Windows
File Explorer will be opened, showing the folder in which the project database is
located.

5.2 Task Data Post-Processing

The data of a task can be displayed and acted upon in various ways. This is done by
right clicking on the task node in the tree (Figure 31) and selecting a menu item on the

displayed context menu.
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B Terrameter LS Toolbox

File Toocls View Help

(C:\Wsers\Public\Documents\TerrameterLS)
o Project Groups
W Demo Project Group
w - A) Projectd
e 2) Wenner_1
% 5) Gradie
% 6)Schir  ummary

| .. 7)Boreh
LS Instruments

Pseudosection

IP Decay Curves

Full Waveform
Electrode Contact Test
Table

Show on Map

Edit Electrode Coordinates
Export...

Figure 31. Right-click context menu of a task
Clicking on Summary will show a page similar to the one in Figure 32.

i Terrameter LS Toolbox - o X
File Tools View Help
(C:\Users\Public\DocumentsiTerrameterLs) | Projectt Task: 1 Task summary
~ [ Project Groups
i v 5 Demo Project Group Properties for: Gradient_1
v £ A) Projects
% 2) Wenner_1 Start fime: 2015-06-03 07:34:33 Measurement log
- % 5) Gradient_1 End time: 2015-06-03 10:32:41 Time Latitude Longitude Pos. Quality Source Type
% €) Schumberger_1 Instrument Serial: 5214090250 2015-06-03 07:23:04 63.35342 14.24202 3 User
.7 7) Borehole logging_1 ere: 2015-06-03 07:30:57 63.353402 14.24204 3 Instrument
= é)Pr?‘em sane— Inswmegtlsm"ﬁre‘ LLLCRS) 2015-06-03 0 5 63.35342 14.24202 3 Instrument
oyFrox Array code: 15 2015-06-03 07:34:25 63.35343 14.24202 3 Instrument
- %y 1) Gradient_1 Array code name: Multiple gradient array 2015-06-03 07:34:32 63.35342 14.24202 3 Instrument.
) 2) DipoleDipole 4(21_1 . 2015-06-03 07:38:11 63.35342 14.24202 3 Instrument
% 7DDl 2012 Protocol fle: InomerostfaratocolsGradient XL 4X21.xml imoeas o S ey : o
% HGradent 2 Spread fle: Jhome froat/protacals/4X21.kml 2015-06-03 08:20:54 62,3541 14.24099 3 Instrument
- Electode spacing:  X:5 Y:1 Z:1 2015-06-03 08:30:33 63.35419 14.24093 3 Instrument
L5 Instruments No. datapaints: . 2015-06-03 08:38:52 63.35418 14.24096 3 Instrument
2015-06-03 08:59:55 6335437 14.23999 3 User
Latitude: 63.355 2015-06-03 03:00:08 63.35436 14.23333 3 Instrument
Longitude 14.24 :00:45 63.35457 14.23958 3 Instrument
6335457 14.24 3 Transmitter
e coe Pt i 63.35996 14.23999 3 Instrument
2 63.35577 14.23908 3 User
Electrodz position Y Min: 0 63.35577 14.23906 3 Instrument
Max: 0 63.35577 14.23901 3 Instrument
. 62.35575 14.23908 3 Instrument
ecoe pastg . e 63,3565 14,23806 3 User
63,3565 14.23826 3 Instrument
Focus position X Min: 1 63.35652 14.23821 3 Instrument
Max: 5 63.35653 14.23813 3 Receiver
. 6335655 14.2382 3 Receiver
Focus pasiton ¥ . e 63.35655 14.23821 3 Transmitter
] - 63.35654 14.23821 3 Transmitter
Focus position Z Min: 2,678 6335653 14.2382 3 Transmitter
Max: 74.345 6335653 14.2382 3 Instrument
6335651 14.2382 3 Instrument
63.35651 14.2382 3 Instrument
2015-06-03 10:27:46 6335651 14.23813 3 Transmitter
Properties 2015-06-03 10:27:55 6335651 14.2382 3 Transmitter
2015-06-03 10:27:55 63,3565 12.2382 3 Instrument
Task: Gradient_1 2015-06-03 10:28: 11 6335552 14.23817 3 Instrument
2015-06-03 10:28:12 6335652 14.23817 3 Instrument
Date-Time: - 2015-06-03 07:27:53 2015-06-03 10:28:46 63.3565¢ 14.23814 3 Receiver
Aray: Multiple gradient array 2015-06-03 10:29:02 62.35651 14.23818 3 Receiver
Protocol: v 2015-06-03 10:30:56 6335655 14.23816 3 Receiver
Phome raatfprotacols/Gradent X2 2015-06-03 10:32:54 6335655 14.23811 3 Instrument
Spread: fhome rootfprotocols/4x2 1.l
Mo of Data Paints: 2794
Electrode Spacing: ¥:5 ¥:1 2: 1
Profiing size (m): <
Loading data from database completed

Figure 32. Task Summary page

Before viewing the task data, e.g. as a pseudo section, bad data points can be filtered
away. Filtering is done via the Table context menu item (see chapter 5.2.1).

All task context menu items are explained in the following subchapters.
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5.2.1 Table

The Table page (Figure 33) displays the data points of a task in a list. The checkboxes
on the Show data panel on the right hand part of the page can be used to deselect or
select which columns to show in the table. Any changes will be visible directly in the
table. Besides the visible change this can also be used to decide which data point’s
values to export (see chapter 5.2.2). The Show data panel can be shown/hidden with
the button at the top right corner (Figure 34).

1 Terrameter LS Toolbox - u] X
File Tools View Help
(C:\Wsers\Public\Documents\Terrameterl 5) Project1 Task: 1 Task summary = Projecti Task:1Table
e P’°’ED‘E‘MGU’°;:ZSMGW Time [MeasID|DPID |Channel [AG<) |Afy) |Aiz) |B(x) |Bly) [Biz) [M(x) [Miy) (M) [NG<) [Ny) [Nz [Fi |FQ A | Show data
s A)Fr;m P 20150603 073746 42 1 4 140 0 0 185 0 0 175 0 __0 180 0 0 170 ~
T B 7 wener 1 20150603 07-36-34 26 2 T b6 0 0 166 0 0 125 0 0 13 0| 0 120 A Time X
S e Mieaa0ioae w0 £ 1m0 0o 0 0w 0 0w o o i | WD
Pl e 2015-06-03 07-36-14 9 6 5 9 0 010 0 0110 0 0140 0 0 13 Hostapoint 0
v [ B) Projectt 2015-06-03 07:38:40 54 7 4156 0 0200 0 0175 0 0180 0 01775 [ channel
% 1) Gradient_1 2015-06-03 07:36:43 28 9 4 75 0 0165 0 0 145 0 0155 0 0 135 2 Hectrode coords
% 7) DipoleDipole 4x21_1 2015-06-03 07:35:04 710 4.8 0 0175 0 0155 0 0165 0 0 145
% 3) DipaleDipole 4¥212 2015-06-03 07:35:51 17N 510 0 0200 0 0130 0 0140 0 0 145 A
% 4) Gradient_2 2015-06-03 07:36:34 13 12 65100 0 019 0 0 140 0 0150 0 0 145 Az
LS Instruments 20150603 07:34:50 4 14 315 0 019 0 0 75 0 0 9% 0 0 9
2015-06-03 08:31:57 323 16 9 0 0 0300 0 0 30 0 0 60 0 0 975 i““”’ds
2015-06-03 07-37-24 37 AT 2 90 0 013 0 0105 0 010 0 0 110 B
20150603 083418 351 18 130 0 020 0 0/ 10 0 0130 0 0 120 Bz
2015-06-03 07:37:07 33 19 6 8 0 0130 0 0105 0 010 0 01075
2015-06-03 07:34:33 1 20 9 0 0 010 0 0100 0 0120 0 0 100 It
2015-06-03 07:36:54 0 2 98 0 0125 0 0105 0 0 M0 0 0 105 M1 ()
2015-06-03 07:37-38 40 23 4 50 0 0 9% 0 0 70 0 0 75 0 0 725 Fuout )
4 4 4 15 0 0195 0 0 9% 0 015 0 0 105
59 25 5 75 0 0120 0 0105 0 0 M0 0 071025 Mo
59 26 175 0 0120 0 0 8 0 0 8 0 0 9 Msew)
56 28 0 70 0 0 M5 0 0105 0 0 10 0 0 100 Hr@
2015-06-03 07-38:48 56 29 2 70 0 015 0 0 8 0 0 8 0 0 875 P variance
20150603 083418 351 32 33 0 020 0 01330 0 015 0 0 130
2015-06-03 08:34:44 356 38 5 60 0 0240 0 0200 0 0220 0 0 180 [rho a am)
2015-06-03 08 376 39 4200 0 0290 0 0270 0 0280 0 0 260 Heydes
2015-06-03 07 20 42 10 35 0 0125 0 0105 0 0 M5 0 0 9 P ——
s 2015-06-03 0735 12 43 2 10 0 0100 0 0 40 0 0 5 0 0 50 o
2015-06-03 08 387 4 5 70 0 025 0 0210 0 0230 0 0 190 )
Task: Gradient_1 2015-06-03 08 381 45 4210 0 0300 0 020 0 0290 0 0 270 AU
Date-Time:  2015-06-0307:27:58 2015-06-03 08 389 46 1090 0 0270 0 023 0 020 0 0 210
Amay: - Multple gradient array 2015-06-03 07:36:00 19 47 9 3 0 0120 0 0 8 0 0 9% 0 0 8 SP ey
Protocol:  fhome/root/protocals/Gradient XL4 | | 2015-06-03 07-35-08 8 48 4 0 0 0 %0 0 0 70 0 0 8 0 0 &0 HPext()
Spread:  fhome/root/protocols/X2L.xmi 2015-06-03 07-37- 43 49 2 10 0 0 5 0 0 2 0 0 30 0 0 30 ATempint ©
Mo of Data Paints: 2794 2015-06-03 52 9 20 0 010 0 0 8 0 0 9% 0 0 75
Electrode Spacing: ¥:5 Y:1 Z: 1 P 53 9160 0| 0240 0 0200 0 0210 0 0 200 Temp log (€)
Proffing sze (): Hareg ez Cerder | En s el el el alinl el alaealala o ] LongitudefL abtude
Done

Figure 33. The View in Table page

Show data

[v Time

[v Measure ID
[+ Datapoint ID
[v Channel

[ Electrode coords
v X

=

Figure 34. The show/hide button at the top right

The data can be sorted in increasing or decreasing order by left clicking on the table
header of the column to sort on. This can, for example, be used to identify and filter
away data points with anomalously high or low apparent resistivity or chargeability.
Right-clicking anywhere in the table will show a context menu (Figure 35) with items
to perform actions on the selected data points.
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|| Projects Task: 1 Table |
Time |MeasID |DPID |Channel |A{) |Aiy) |Aiz) |B(x) |Biv) [B(z) [Mix) |
e —— = ——— — e 0 0 23
20 Filter datapoint(s) Ctrl+H W
207 Show datapoint(s) Cirl+5 0 0 23
201 Select all Ctrl+A 0 0 13
gg Export visible g g 3:
20 View full waveform for selected 0 0 28
207 View IP decay curve for selected datapoint 0 0 38
gg View IP E|E-_'a-:l' curve fc:|: £E|E-:tl?l2| n'uea-:-l_n'lementl . . g g 1;
20131017 11:32:32 a7 13 11 19 0 o) 3r 0 0 29
2013-10-17 10:23:36 16 13 2 9 0 0/ 13 0 0l 15
2013-10-17 11:48:41 558 19 1115 0 0205 0 0125

Figure 35. The right click context menu of the data table

Note! One or more data points can be selected using the shift

and control keys combined with mouse clicks in the
standard Windows way (Figure 36).

2013-10-17 11:49:39 569 9 321 0 0 30 0 0 28 0
2013-10-17 12:02-47 694 10 2 364 0 0 41 0 0 38 0
2013-10-17 11:10:27 148 11 1 4 0 0 49 0 0 14 0
2013107 =+~ e — = . = e = 0 & 0
2013-10-1 Filter datapoint(s) Ctrl+H 0 29 0
2013-10-1 Show datapoint(s) Cirl+5 0 15 0
2013-10-1] Select all Cirl+A 0125 0
2013-10-1 .. 0 25 0
2013-10-1]  Expertvisible 0275 0
2013-10-1 View full waveform for selected 0 255 0
2013-10-1] View IP decay curve for selected datapeint 017 0
2013-10-1] View IP decay curve for selected measurement | 0| 18 0
2013-10-11 s = : : s e s s 0 36 0
2013-10-17 10:23:10 728 4 14 0 0195 0 0] 95 0
2013-10-17 11:28:31 45 29 2 18 0 0 45 0 0 36 0

Figure 36. Several data points can be selected and filtered away at the same time

The context menu has the following items:

Filter datapoint(s): will filter out the selected data point(s) from the handled data
point set

Show datapoint(s): will restore the selected data point(s) to the handled data point
set

Select all: selects all data points

Export visible: will export the current data point set using the Data Export dialog (see
chapter 5.2.2). The Export only visible columns checkbox will be checked.

View full waveform for selected: will open the Full Waveform page for the first
selected data point in the table

View IP decay curve for selected data point: will open the IP Decay Curve page for
the first selected data point in the table

View IP decay curve for selected measurement: will open the IP Decay Curve page for
the first selected measurement in the table
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5.2.2 Export

The Data Export dialog can be invoked directly from the task in the project tree view
or from the data point list (see chapter 5.2.1). In the Data filter options panel of the
dialog it is possible to filter the exported data. E.g. according to type of electrode
array and whether to include IP data or not (only enabled if the data set contains IP
data). The export format is set in the Filetype panel.

Export project: Project6 task: Gradient_1 *
Data filter options IP windows export options Filetype
All arrays Export all (O Text file (.bxt)
[~INested array Sum IP windows 1 & 1 = (O Universal Sounding Format (.usf)
[~ Reciprocal nested array Export individual time window -1 [ (® Res2Dinv (.dat)
Dipole-Dipole Export IP in msec (D) Res3Diny {.dat)
_ BERT/GIMLi Unified Data
[~ Pole-Dipale OFnrmat (udf)
] .
Pole-Pale SASLOG (.las)
Gamma
[[] Accept negative resistivity data Coordinate export options
Indude IP data (®) Don't use topography
Pad BH-data with NULL (SASLOG) Use local coordinates

DI(”I':«:"LI'TE settings and measurements Use world coordinates :

[C]Export only visible columns (TXT)

Filtered datapoints: 0 of 4900

Mote: You can filter datapoints individually in table view

before export Export Cancel

Figure 37. Data Export dialog

5.2.3 View Electrode Contact Test

The electrode contact test can be viewed as a diagram (Figure 38), with option to plot
with linear or logarithmic resistance scale. Right click to bring up export options for
the diagram as graphics or as the contact resistances in a text file (Figure 39).

B3 Terrameter LS Toolbox - a x

file Tools View Help
(C:\UsersiPublic\Documents\Terrameterls) | Project Task: 1Blectrode Contact

[ Projec
v [ De
v Project! - Gradient_1 (mean = 13500hm, var.coef. = 72.4%)
4800
4600
+a00
e 4200
+000
ipole X21_
% 3) DipoleDipole 4X21_2 BT
% 4) Gradient_2 3600 I
LS Instruments =D
3200
3000
g2e0
5 2600
8 2400
B2200
& 2000
1800
1600
1400 i
1200 L 1id I [
1000 - Il I
00 | I F o
600 = -
Properties
400
Task: Gradient_1 200
Date-Time:  2015-06-0307:27:58 .
rray: u arra ;i ;i g B ; ;i ; 2 2 2 ; ;
rof ome, ro fient XL4 -50 0 50 100 150 200 250 200 350 400 450 500 550 600 650
read: ome, o x Electrode Position X [m]
o
- O Logarithmic
rof Display (@ Linear
Done

Figure 38. Electrode Contact diagram page
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Exportastet Lo L
Export as PNG R [ —

Copy to Clipboard (image) -}

ottt B i r---=°=°°° A"~~~ ~°"°°° [ TN~
1 1 1 1

Figure 39. Right click to bring up export menu items

5.2.4 Show on Map

The geographical location of the measurement task can be plotted on a map using the
Show on Map function (Figure 40). This menu item is accessible via a right-click on
the tree node of the task. This function will only be available if it has been possible
for the built-in GPS to read signals from GPS satellites, hence it will not work for data
recorded indoors or for example under a tree canopy. This function also needs access
to Google Maps via the Internet to work. It is possible to use the standard features in
Google Maps such as zooming in the map and plotting as satellite image instead of
map.

Figure 40. Map view of task location according to the built-in GPS
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5.2.5 View Pseudosection

The pseudo section plot (Figure 41) function is also reached via right-click on the tree
node of the task. On the right side of the plot window there is a menu for setting up
plot options. E.g. the choice between plotting apparent resistivity (Figure 41) or
apparent chargeability (Figure 42) is made here.

3 Terrameter LS Toolbox - m] x
File Tools View Help
., (Cr\users\Public\Documents Terrametert ) Project? Task: 1 Pseudosection  Project] Task: 1 Pseudosection
v [ Project Groups
Plot val
~ = Demo Project Group ot values
£ A) Projects (@) Plot apparent resistivity "
E) Praject1 O Plot apparent chargeability
| C) GOLF COURSE SumIP
| D) Project2
~ £+ E) Project . =
%p 1) GradientXl_1
v LS Instruments
i ical limits Values
Ls2e0a0368 Basicinfo  Geametrical limits Mesh
Value scaling
(O Linear scale
GradientXL_1 )
MULTIPLE GRADIENT ARRAY Pseudcsection ® Logarithmic scale
Focus depih fr]
Choosing bounds
() From max/min data
(O From +/-standard dev.
1 =] Std deviations
T from mean
® User defined
. Mn  Max
Fozus depih ]
1500
e
30000 470 S50 6 7 850 90 1200 13D 1600 1600
Apparen ity ey
Properties Legend
Task: GradientxL_t Number of significant digits:
Date-Time: 2016-07-18 13:14:46 2 -
Array: Multiple gradient array
Protocol:  fhome/root/protocols/Gradient_XL4
Spread:  homejroot/protocols/4X21.xml
No of Data Points: 1478
Electrode Spacing: X:5 Yi1 Z: 1
Profiing size (m):
Loading data from database completed

Figure 41. Pseudo section view of apparent resistivity with plot option menu visible.

Apparent chargeability (IP effect) can be plotted for individual IP time windows or
the sum of all time windows.

Mo of Data Points: 1478
Electrode Spacng: X:5 Y:1 Z: 1
Profilng size (m):

Loading data from database completed

£l Terrameter LS Toolbox - ul x
File Tools View Help
., (CrWsers\Public\Documents TerrameterlS) | project? Task: 1 Pseudosection  Projectl Task: 1 Pseudosection
- -
Project Groups Plot values
~ [ Demo Praject Group
1 &) Projects (O Plot apparent resistivity
© B) Projectl (@) Plot apparent chargeability
| C) GOLF COURSE Hsum®
| D) Project2
~ £ E) Project1 i
8 1) GradientX._1
v
= "Cfs"z“lz;;';sg Basicinfo Geomerical limits  Values | Mesh
Value scaling
(® Linear scale
GradientXL_1 )
MULTIPLE GRADIENT ARRAY Pseudosecton O Logarithmic scale
Focus desth fr
Chaosing bounds
(O From max;/min data
(@ From +/-standard dev.
std. deviations
from mean
() User defined
Min Max
041903 |22.4416
Update
04 23 41 &8 26 8& 11 13 i5 47 W 2 2
Agpssen charyessin ]
Properties Legend
Task: GradientXL_1 Number of significant digits:
Date-Time:  2016-07-18 13: 144 7 =
Array: Multiple gradient aray
Protocal:  fhome/root/protocols/Gradient_XL4
Spread:  fhomefroot/protocols/4x21.xml

Figure 42. Pseudo section view of apparent chargeability (IP-effect) for sum of IP

time windows
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There are four tabs for setup of pseudo section plot options (Figure 43).

Plot values Plot values
" Plot apparent resistivity ¢~ Plot apparent resistivity
{* Plot apparent chargeability (¥ Plot apparent chargeability
¥ SumIP [v SumIP
T = T =
1= L=
Basicinfo |GEUmEtriEﬁ| Iimim] \l'alues] Mesh | Basicinfo Geometrical mits |Values| Mesh ‘

Title: PDsepCPa2_2sIP Min  Max Label interval
X limits {0 400 [ Auto |100
Y limits |-142 [0 [~ Auto

Subtie:  [POLE-DIPOLE Pseudasection 'm' 35

Vertical exaggeration
’1—
Label size
’E]—
Update Update

Plot values Plot values
™ Plot apparent resistivity ™ Plot apparent resistivity
(%" Plot apparent chargeability (%" Plot apparent chargeability
[v sumIP [v sumIP
Lz 1|2
Basic \nﬂ:] Geometrical imits  Values |Mash ‘ Basic \nﬂ:] Geometrical imits | values Mesh
Value scaling [ Antialias

& Linear scale
Duplicate processing

|Mean j

" Logarithmic scale
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Legend
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Figure 43. Plot option tabs for pseudosection view.

Note! The software Erigraph is recommended for
pseudosection plotting for reports and presentations. It is
also useful for plotting inverted model sections from
Res2dinv, in order to make consistent presentations in
cases with more than one section from a site. Inverted
models should be exported in Lund-format. Erigraph can
be downloaded from www.guidelinegeo.com .
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5.2.6 Full Waveform

Note! Full waveform recordings of the data can only be plotted
if the option for saving such data was enabled during the
field data acquisition, and that the data was imported
from the Terrameter LS.

The Full Waveform page (Figure 44) is opened either by right-clicking on the tree
node of the task and selecting Full Waveform from the context menu or by right-
clicking in the Data Table list (see chapter 5.2.1). In the latter case only the first
selected data point or measurement is shown.

By default the diagram shows the transmitted current (black line) and the active input
channels (curves in different colours), as shown in the legend on the right side of the
diagram. It is possible to go to a particular measurement number via the combo box in
the lower left side of the diagram, and it is possible to step up and down between the
measurements of the task using the up and down arrows when the combo box has the
focus.

If several measurement channels were used it may sometimes be useful to turn off
plotting for one or several of the measuring channels to improve the clarity of the plot.
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Figure 44. Full waveform plot showing transmitted current and received voltages for
the active input channels.
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It is possible to zoom in the diagram by using the mouse (Figure 45). Place the pointer

and press down the left mouse button while selecting the area to zoom in on.
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Figure 45. Zoom-in view of full waveform data. Zoom by selecting part of diagram
with left mouse button pressed.

Instead of voltages measured by the input channels the output voltage from the
transmitter can be plotted along with the transmitted current (Figure 46).
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Figure 46. Full waveform plot showing transmitted current and output voltage for the
transmitter.
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By right clicking on the diagram a summary of the electrode geometry can be shown
with the Show Info menu item (Figure 47). This is also the way to access export of the
diagram to the clipboard or as graphic file, and to export the full waveform data as a
text file.

1500 4" Terrametertoolbox :
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_ 4 @0 310 290 12361183072
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0 Save to PNG 7 @0 300 290  844.8436 3072
8 250 320 310 5569.909 512
-500 F—- Export to tat 10 @0 270 240 2.798787 3072
ERVR S R
L SR St R bt SSRE FOtsh PR I SOSB

Figure 47. Electrode geometry information accessed via right click on full waveform
diagram and clicking the Show Info menu item

5.2.7 View IP Decay Curves

The IP Decay Curves page (Figure 48) is opened either by right-clicking on the tree
node of the task and selecting View IP Decay Curves from the context menu or by
right-clicking in the Data Table list. In the latter case only the first selected data point
Is shown. It is possible to go to a particular measurement number via the combo box
in the lower left side of the diagram, and it is possible to step up and down between
the measurements of the task using the up and down arrows when the combo box has
the focus.
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Figure 48. IP decay curves.
33



ABEM Terrameter LS Toolbox

By right clicking on the diagram it can be exported to the clipboard or as a graphic file
(Figure 49).
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= | Copy to clipboard
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Figure 49. Context menu items

5.2.8 Edit Electrode Coordinates

The Edit Electrode Coordinates page (Figure 50) can be used to add additional
coordinate information, such as topography, to tasks. This page is opened by right-
clicking on the tree node of the task and selecting the Edit Electrode Coordinates
menu item.
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Figure 50. Edit Electrode Coordinates page
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To add topography either import topography information from a file, or press the Add
layout button to add the topography data directly into the list. To import topography
information from a file press the Import from file button. In the open box select to
open files of the type “Topography text files (*.txt)” and select the file with the
topography information. When the data has been imported they will be shown in the
columns “World X” and “World Z”. The X values are assumed to be from the start of
the cable spread. If needed to show the values from a horizontal view it can be
changed in the drop list and the “World X values will be recalculated.

A topography text file uses the following format

0 O
5 05
10 1

151
20 15
25 2

The first column is the X value (meters along your cable spread) and the second
column is the elevation value. The elevation value can be a relative value (starting at
zero and changing up or down along the profile) or an absolute value (e.g. meters
above sea level).

To use the LS Toolbox to add topography press the button Add layout. It is now
possible to edit the columns “World X and “World Z”. The X value is the meters
along your profile, and the Z value is the elevation value for that X coordinate.

Note! The elevation value cannot change more than the
distance between the current and previous X value, the
inclination/declination cannot be more than 45 degrees.
E.g. in the above example of a topography text file the
elevation for the fourth row cannot be more than 6, as
the delta X value is 5 and the previous elevation value
was 1.
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6 Main Menu

The main menu of Terrameter LS Toolbox has four top menus (Figure 51).
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Figure 51. The Main Menu

36



ABEM Terrameter LS Toolbox

File Contains items for creating a new project group, opening the settings
dialog for data storage, locating the application setting files and exiting
the program

Tools Contains items for converting ADR and ORG files and to view spreads
and protocols residing on the PC (see chapters 6.1-Error! Reference
source not found.)

View Contains items for handling the tabs (navigating and closing) and to
hide/show the tree.

Help Contains information about the software

It is also possible to close and open the tree view, which may be useful in order to
gain lager data views on small computer screens.

There are built-in tools for converting spreads and protocols into the XML format
used by Terrameter LS. The input files for these conversion routines must be in the
same format that is used by Terrameter SAS1000 / SAS4000.

6.1 Conversion of ADR to XML Spread File

The input files for this conversion routine must be in the ADR format that is used by
the Lund Imaging System based on Terrameter SAS1000 / SAS4000. The format is
described in Appendix C of the instruction manual for Terrameter LS. Please read this
appendix carefully before attempting to create your own spread files.

The spread file is always the same for a specific cable configuration regardless of the
electrode spacing. Hence this routine will only be needed if cable sets different than
the types ones delivered by ABEM, or if a set of standard cables are configured in a
different way than the standard spread. The spread file in ADR format can be created
in a text editor or spread sheet, and it may be convenient to do it by modifying a copy
of an existing spread file.

The conversion routine is activated via the Start button (Figure 52) and selecting the
input file and the output file name and destination. Make sure that the output file is
saved in the desired location.
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Convert Lund Imaging System Address File to Spread Description in XML-format n

First electrode coordinate

Close x[0 2] v[0 2] z[0 3] [eorchokAnay

Figure 52. ADR to XML spread file conversion dialog before conversion
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Figure 53. ADR to XML spread file conversion dialog after conversion
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6.2 Conversion of ORG to XML Protocol file

The input files for this conversion routine must be in the ORG format that is used by
the Lund Imaging System based on Terrameter SAS1000 / SAS4000. The format is
described in Appendix C of the instruction manual for Terrameter LS. Please read this
appendix carefully before attempting to create your own protocol files.

The protocol file is always the same for a specific measuring sequence cable
configuration regardless of the electrode spacing. The protocol file in ORG format can
be created in a text editor or spread sheet, and it is also possible to use the Terrameter
SAS4000 Utility Software. If the latter is used it is recommend that the protocol is
saved as a 4 channel protocol.

The sequence of the measurements is important for the possibility to make use of the
multi-channel capability of the instrument. All measurements that use the same
current electrode combination should follow immediately after each other in order for
them to be measured during the same current transmission. If more measurement
points are listed than the available measuring channels they will be measured in a
sequence following after each other in a sequence optimised by the instrument
software. It is also important to design the measuring sequence in order to avoid using
an electrode as potential electrode immediately after using it for transmitting current.
The electrodes are charged up when transmitting current through them and the decay
is initially strongly exponential, which may affect data quality adversely even if SP
compensation is automatically carried out.

The conversion routine is activated via the Start button (Figure 55) and selecting the
input file and the output file name and destination. Make sure that the output file is
saved in the desired location. The measuring sequence will be echoed in the text
window, and if there are errors these will be reported otherwise the number of data
points in the protocol will be specified. If the ADR file corresponding to the ORG file
is present in the same folder the protocol will be checked against the spread.
Otherwise a warning message will be issued, but it does not mean that there is any
error in the protocol file.

Terrameter LS Toolbox X

MNOTE:

This conversion routine can be used for single channel or four
channel ORG

protocol files. It assumes the same number of channels on each
input line.

If all channels are not used the remaining electrode numbers
must be

entered as zero,

In order to make use of the multi-channel capability
measurements using the

same transmitter electrode pair should follow immediately after
each other.

Given that the measurements are written in the right order a
single channel

ORG file will thus convert into a multi-channel XML protocol
file.

Figure 54. ORG conversion start dialog
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Convert Lund Imaging System ORG Protocol File to XML-format Measuring Sequence File El

Figure 55. ORG to XML protocol file conversion dialog before conversion
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Figure 56. ORG to XML protocol file conversion dialog after conversion
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6.3 Windows Display

The tree panel on the left side can be hidden or shown. This may be useful in order to
see more of the tabs on the right side. There are three different ways to do this. Either
use the View/Project Tree menu item, the Shift-Ctrl-P shortcut or use the mouse to
drag the screen splitter between the two main parts of the program (the tree on the left
and the tabs panel on the right).
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