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Foreword

Overview of This Manual

This manual describes the program ELCOVISION ElTheo for 3D Disto. Some
seftings for the Leica Windows software are also discussed.

Requirements for the operation of EITheo for 3D Disto

For ELCOVISION EITheo for 3D Disto to work, the Leica Windows program
for the 3D Disto must be installed and activated.

This program must also be started first to ensure the correct initialization of

the 3D Distos for operation with ELCOVISION ElTheo for 3D Disto.
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Quick Guide

Start of Program

First start the Leica Windows program for the 3D Disto and connect it to the
Disto. It is irrelevant whether the 3D Disto is connected via USB cable or
WLAN.

Set the snap radius to Ocm: Programs - Settings - snap radius

00 = =
1.078m =
Applications...
File Manager Assistant...
Calculator Units....
Device... Welcome text...
Date and time...
Language...
Import / Export...
Reset fo default...

02m_ R & T 0113 ‘M
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Start the 3D ElTheo Disto

-
[ ELCOVISION ElTheo for Leica 3D Disto =

Stations l Measuremerts and Project | Control Pts | Mark out | Settings | Information and Status

. Mew stations can be generated either by
o & I u I = | LLTEIIE a local coordinate system or a free
stationing of the total station.:

i ocal System of Coordinates.... i

Free station... |

To existing positions of the theodolite
can be set back, orthe position can be
used as control points for other purposes:

Take az actual station .. |

Take az Control Points |

1 i +
Actual Station: [No Station Point active. M not possible!
@ v Laser ALL | DIST | REC | Fiemate corntral | Close | Hilfe |

h

It will automatically connect to the Windows program for the Leica Disto 3D.

Orienting the 3D Disto

For the measurements of the 3D distos to make sense, the Disto must be
oriented. The position of the 3D distos in space is determined and a
coordinate system is defined at the same time.

Place the 3D Disto in the middle of a room, for example. In this example, the
X axis of a local coordinate system is placed against a wall:

Click on [Local System of Coordinates]
i i

How should the local system of coordinates be defined 7

i Starting point of X-ads = Station;

The position of the total station will be the starting point of the X axis,
a measurement of the a direction gives the orentation of the X axis

i+ Free choice of starting point and orientation of X-=ds

With 2 measurements of the starting point and a point defining the X axds
are defined. This is for example useful for placing the x axis along a wall.

[ After measuring the orientation measure a Height of the Puoint:

height point.
0

<Zuiick | Weter> | Abbrechen | Hiffe
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With [Next >] you get to a page where you can specify the current position
more precisely, or simply leave all settings as they are:

Coord.in Y Coord. in £
|u 0

Height of instr.:

o

[+ Activate station after firizhing that dialogue

< Zuriick | Weter > | Abbred15n|

With [Next>] To the measurement dialog:

-
Free definition of x-axis g

Measure both distance and direction to the starting point for the
adjustment of the local x axis.

Measure the starting point: Ok Refl. 0.000 m
Measure the direction:

Measuring the height connection:

[ Take overthe starting point after the orentation of the local x 2ds as :
origin of the local coordinate system i
Shift of arigin:
X: |u.mu m Y: |u.mu m Z: (0.000m
RELC DIST
[w Close diglog after measuring.
v Laser
|
¢Zuriick | Fetioselen | Abbrechen Hite | ||

Measure 2 points on the same wall. The two points should be at least Tm
apart, they should also be measured at approximately the same height.
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After measuring the two points, a position is now active, the 3D Disto is
oriented. From now on measurements can be carried out:

- .
§ ELCOVISION ElTheo for Leica 2D Disto [

Stations | Measurements and Project | Control Pts | Mark out | Settings | Information and Status

emm X | v = Height MNew stations can be generated either by
a local coordinate system or a free
1 0.000 0.000 0.000 0.000  gtatinning of the total station..

Local System of Coordinates....

Free station. ..

To existing positions of the theodolite
can be set back, orthe position can be
used as control points for other purposes:

'l [0 2
Actual Station: 1 [X=0.000 Y=0.000 Z=0.000]
@ v Laser ALL DIST REC Close Hitfe

Transer Readings to another program

First, the correct data format for the program to receive the measurements
must be entered in EITheo for 3D Disto. Data formats are already prepared
for several CAD programs, but any popular format can be entered. In this
example we use the data format used by AutoCAD and BricsCAD:

- ~
B ELCOVISION ElTheo fiir Leica 3D Disto — = e G|
Standpunkte Messung und Projekt | Passpunkte | Absteckung | Einstellungen | Info und Status
3D Disto Daten senden Punktnummer und Code
+ An die akiuelle Eingabeposition senden Punktrnummer manuell eingeben:
An eine feste Engabepostion senden: 1
P 8 Fiehen Sie nebenstehendes Symbol dorthin, wo die Funktcode:
Daten eingetragen werden sollen. N -
Datenformat: Punkt Koordinaten:
XEoord, YEoord, ZKoord ## [l
Projekt
MName der Projektdatei:
(Unbenanntes Projekt)
Meues Projekt Projekt speichem Altuelles Projekt periodisch sichem
Sicherungsintervall
Projekt offnen... Projekt speichem unter. .. 10 min =
@ Laser ALL DIST REC Schlielen Hilfe:

L S

Click on the [...] Button in "3D Disto Send Data" and select the AutoCAD
template.

So that AutoCAD or BricsCAD can transfer the measured values to the current
drawing command, the crosshair symbol must be dragged into the window
where the measured values are to be written. In the case of AutoCAD and
BricsCAD it is the command line:
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¥ ccomon e e poe I

Stations  Measurements and Project | Cortrol Pts | Mark out | Settings | Information and Status |

—Send 3D Disto Data r Pointnumber and Code
" Do not send, just | Scale:
e o [ Enter point number manually:
i* To cument cursor/mouse position; Multiply readings with this
" To afixed e.g. selected Window: factar: 1
P Move the letft reticle to the window o code
where the measurements are to be sent. 1 M j
Data fgmat: Point Coordinates:
|TabtfxCoords$Tabt s TCoords# Tabs$ ZCoorat #Retaurn |
r~ Project
Name ofjprojectfile:
|{F‘mject honame)
MNew Priject | Save project | [ Autosave cument project periodically:
Autosave
i j 10 min =1
Open Priect... Save project as... =
@ v Lase ALL | DIST | REC | Fiemate control ‘ Close | Hilfe
4§, Bricscad Pro (Liffenz, NICHT ZUM WIEDERVERKAUF] - [Zeichnungl] J A T EEreEY)
4 Datei Bearbften Ansicht Einfugen Zeichnen Andemn  Einstell Bilder Fenster Hilfe [- [=]=
| J@EIE Blabhholxs¢lmazla|Poa
J 0 - & | [ venLayer - Vorlayer  w Vonlayer = H NARFIRCECN:)
J@&dDU BEREP309(009/000/0Re de®||+%0aUc/asBs no
“n
o
@
@
12
£
=}
*
B
@
.33 .
A lE—x
A
Es
1] 4] » | vi]' Hodb1 £ Lavouti J, Lavoutz
I[f B
Bereit -1,6214, 0.8718, 0.0000 Standard Standard FANG RASTER ORTHO POLAR OFANG OTRACK LST MODELL TABLETT

The currently selected window that will receive the data is highlighted with a
red border. When the left mouse button is released, the last selected window
is activated, in this case the command line of AutoCAD/BricsCAD

From now on, every measurement of the 3D Distos is transferred directly to

the currently running CAD drawing command, the 3D Disto becomes the 3D
Digitizer!

For example, if you start the line command in CAD, the CAD draws a polyline
with the measured points. When you start the spline command, a spline is
placed through the measured points.
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Targets for Various CAD Softwares

AutoCAD 714-2012
The ,,command line” of AutoCAD

[~ Tl
B AutoCAD 2007 - NICHT FUR DEN WIEDERVERKAUF T T ==
Datei Bearbeiten Ansicht Einfugen Format Extras  Zeichnen BemaBung Andem Fenster ? Express
DHE 20D ¢ =D& 27| - e X AERDTDE @) | L Steda - | 15025
AutoCAD Kassisch - s V0w 247 | JEBF| TP O
[ 2 zeiehnuns cug (=)@ =] &
s K3
i) FiiS
o &
= 88
r +
@ 0
Q =
~ 1N
< -
> -/
=y |
S ]
ol -
B L r
-4 % .
=) | 4| » | M\ Modell { Layoutl § LayoutZ o
=]
A L
"
-
efehl: properties -
efehl: 1.28464,-0.00000,0.11746 Unbekannter Befehl "1.28464,-0.00000,0.11746".
Driicken Sie Fl1-Taste fiir Hilfe.
efehl
efenl m
efehl: _line Ersten Punkt angeben: *Rbbruch*®
" Y}«
250.9301. 101.1523. 0.0000 FANG| RASTER| ORTHO| POLAR||OFANG |OTRACK [DBKS DYN| LST [MODELL VERSCHIEBBAR % E? - D

AuvtoCAD 2013
The ,Background Window” of AutoCAD:

e - . = =
M DS HB D {5} Zeichnung & Beschriftu... ~|®
B9 Einfugen e Parametrisch _ Ansicht _ Verwslten  Ausgabe _Plugins _ Online

-l O]+ £ &2 &E £ 5= Aﬁv@% O g[% @
Ol |18 |40 11| ] |Ungesichertr Layerstatus | Tet 2| Einfagen 8| Eigens... | Grappen | ienstp..| Zwisch..
6188 & |9 #f£mo b -

Zeichnen ~ Andem ~ | Layer ~ | Beschriftung ~ | Block ~

3 Zeichnung2.dwg
|-llBenutzerdefinierte Ansicht]IRealistisch]

~
(7]
[9)
o
(=]
=
<
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BricsCAD VI1-VI2

The ,command area” of BricsCAD
4. Bricscad Platinum (Lizenz, NICHT ZUM msnm

4 Datei Bearbeiten Ansicht Einfugen FEinstellungen Werkzeuge Zeichnen Modell BemaBung Andemn Parametrisch Fenster Hilfe |[HEE
| OrEHIAES «hDdIxX|96 @R @
| @ @ s o - & Olvonayer  » Vorlayer = ——— Vonlayer H LPEES G bl

PPOPLLT || +R L0 N4 |BE BT /UO-D[ |7/ P68d]e0620/ 5L

feo@@|e [GRO@@DIADN |
e

1

eginn der Linie: 1.28465,-0.00001,0.1173%
inkel/Lénge/Zuriick/<Endpunkt>: 1.36854,0.63702,0.13988
inkel/Linge/Folgen/Zuriick/<Endpunkt>: 1.36764,0.63659,0,13976 f
inkel/Linge/Folgen/SchlieSen/Zuriick/<Endpunkt>: 1.36366¢}.63599,0.67677

inkel/Linge/Folgen/Schliefen/Zurick/<Endpunkt>:
brechen
'._zoOM

n

/Elainer/21] Dupamdacn Link. xner/Bachra/Syalisvung [o¥/n¥PIy: F 52

Bereit -11/4%, -1 11/16%, 0" Standard Standard FANG RASTER ORTHO POLAR OFANG OTRACK LST MODELL TABLETT » |
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Reference

The dialogue page "Stations"

When the "Stations" dialog page is activated, the viewpoints defined and
saved in the project are displayed:

Stations l Measurements and Project ] Control Pts ] Mark out ] Settings ] Information and Status ]

MName X I ¥ I z I Height Mew stations can be generated either by

a local coordinate system or a free
1 0.000 0.000 0.000 0.000  stationing of the total station.:

Local System of Coordinates.... |

Free station... |

To existing positions of the theodolite
can be set back, or the postion can be
used as control points for other purposes:

Take as actual station ... |

Take az Contral Points |

1 11

Actual Station: [1 (X=0.000 Y-0.000 Z-0.000]

@[V Laser ML | DisT | REC | Remote control | Hilfe

On this dialogue page new points of view can be created, or the Disto can be
repositioned to a previously existing point of view. With free stationing, the 3D
Disto can be set up and reoriented at any point.
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Definition of a local coordinate system

There are two choices for defining the local coordinate system.

Define local coordinate system ﬁ

How should the local system of coordinates be defined 7

Starting poirt of X-mds = Station!

The position of the total station will be the startting poirt of the X ads,
a measurement of the a direction gives the orfentation of the X ads

* Free choice of starting point and orentation of X-axis

With 2 measurements of the starting point and a point defining the X ads
are defined. This is for example useful for placing the x axis along a wall.

After measuring the orientation measure a Height of the Point:
height poirt.

Abbrechen Hilfe
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Starting point of the X-axis = Station

Here the position of the theodolite is the starting point of the X axis and the
direction of the X axis is determined by means of a direction measurement.

Input of the position name, the instrument height and the position
coordinates, which can be freely chosen by the user.

-
Enter Station [ﬂ

Enter Station

Mame:
(1

Coord. in X: Coord.in Y Coord. in £
] ] ]

Height of instr.:

1] m N

- Abbrechen Hife |

If you later need the position as a check point or connection point for a
further position, the instrument height (distance floor - tilting axis of the 3D
Disto must be entered!

Click on[Next >] to open the measurement dialog:

Properties @

Measure the direction to define the x-axes

Measuring the height connection:

REC

v Close dialog after measuring
v Laser

Abbrechen Hilfe |
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Here the direction (horizontal direction) in which the X-axis of the new local
system is to be placed is determined. This is also called orientation of the
coordinate system. The measurement can be started directly on the 3D Disto
with the small remote control, or with the Leica 3D Disto Windows software,
or by clicking the[REC] button in the dialog.

If you clicked on "Measure a height connection after measuring the
orientation of the coordinate system" in the first page of the definition of a
local coordinate system, you can measure a point of known height. This shifts
the height of the local coordinate system accordingly.

Close dialog after measurement

The completion of this measurement dialog can be carried out automatically
with the direction measurement, or by clicking on the button [Finish].
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Free choice of starting point and orientation of X-Axis

F |
Enter Station Iﬂ

Enter Station

MName:
1

Coord. in X: Coord. in Y Coord. in £
0 1] ]

Height of instr.:
0 m

T s Hife

L

This type of definition of a local coordinate system allows the user, for
example when recording a building facade, to place the origin and the

orientation of the X-axis directly in the facade direction.

Free definition of x-axis @

Measure both distance and direction to the starting point for the
adjustment of the local x axis.

Measure the starting paint: Ok Refl. 0.000 m

Measuring the height connection:

Take over the starting point after the orentation of the local x axis as
orgin of the local coordinate system

Shift of origin:
X |0.000m Y: (0.000 m £ |0.000m
v (Close dialog after measuring.
v Laser
< Zunlick Abbrechen

Hiffe N
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Take the starting point after the orientation of the local X axis as the origin of
the local coordinate system?2

Two measurements must be made to freely place the local coordinate system
in space. If the point "Accept starting point after orientation of the local X axis
as origin of the local coordinate system" is activated, the starting point
becomes the local (0,0,0) point. In addition, the origin can be moved to any
desired coordinate. If a height connection point is to be measured, this must
be entered at the beginning of the measurement.

The measurements can be triggered directly on the 3D Disto or by clicking the
[ALL] button in the dialog.

Refl. elevation

If a reflector is used on the starting point, which becomes the local zero point,
its height must be specified. The previously defined position is recalculated
and saved.

The Free Stationing

B ELCOVISION ElTheo for Leica 3D Disto = =
Stations | Measurements and Project  Control Pts | Mark out | Settings | Information and Status
No. Name | Accept ‘ Code X Y Zl Sxyzl
14 | N -0425597 0650491 0146320 0.0000
15 [ N -0.276708 0650448 0.238465 0.0000
16 [ N -0.037210 0650243 0.218559 0.0000
17 [~ N -0.035716 0650404 0604996 0.0000
18 [ N -0.557904 0652543 0802219 0.0000
20 [v N -0.748322 0649346 -0.021099 0.0000
EN - N -0.005727 0647937 0.007000 0.0000
2 [ N -0.206184 0650099 0279335 0.0000
- .
i1 Free station =
Control Points and M easuwrements. Y'ou can switch on control points in the main program window while this dislog is still
active.
Mumber | Coord | Coord | CoordZ | Reflector height Error
3 05433 -0.0211 Ul
View: List Graphic ’_2‘ 06473 0.0070  0.0000
@ v Laser ALL
Given values Computed values
Ci 1
Mr. af Statiar: % 000101 [m] Seale: 0.997
20
Height of instr.: 0.00000 [m] Y |0.00157 [m] Or. unkn: | 276.023 [gon]
0K
Reflector height; 0.00000 [rn] Z: |0.00086 [m]
Cancel
Computation sucessful

For free stationing there must be at least two known stationing points. The
stationing points can be selected from the coordinate list or the corresponding
graphical overview. The points of the coordinate list either originate from the
measurements already taken or have been added to the project by means of
an imported coordinate file.

The example above shows the free stationing with used stationing points from
a control point list. First, the position name and the instrument height are
entered. The reflector height can be entered for each target point By
activating the 2D condition, the position to be determined is projected into the
xy-plane.

14 ¢ Reference
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Compute

If a 3D point of view is desired, the 2D activation must be removed and the z-
coordinate must be determined via the[Calculate]. In addition, the 2D
condition offers the possibility of free stationing via a 2D floor plan graphic.

Scale

The scale is a reference measure between the existing point coordinates and
the measured values to the coordinates. The scale for each free stationing
must be about 1,000. As a guideline, it can be said that at least two digits
after the decimal point must have the value "0". If there is a large deviation
here, then a measurement error or a point mix-up is probable.

Point Selection

When selecting the stationing points from the control point list or by selecting
the points in the graphical point view of the control point graphic, their
coordinates are transferred directly into the stationing window If the stationing
points in the control point list have already been activated, they are
automatically listed in the window when the free stationing is started. Then the
measurements must be carried out for the individual points.

The process of free stationing with selection of the connection points from a
CAD drawing is similar: First, the control points must be entered into the
ELCOVISION 10 ElTheo for 3D Disto via the "Measurement and Project"
page, or the CAD can transfer the points directly into the ElTheo via the
programming inferface.

Selection of stationing points

In terms of accuracy, controllability and reliability of free stationing, the
number of stationing points (connection points) should be between 3 and 5
selected points.

However, the accuracy of free stationing with more than 5 connection points
is only marginally increased. Much more important is the distribution of the
connection points with regard to the position. The following graphic shows an

example of a good and a bad point
distribution.
Freie Stationierung
AP & A pp2 & 2p3
N L 1
’ I
I
|
AP1 & |
i I
) | A p2
4 1 :
SP | !
Y !
| i
/
A
SP
AP3
gute Punktverteilung schlechte Punktverteilung

By using only 2 connection points it is not possible to check the determined
position!
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Take as current station

By clicking on a position in the list, it can be made the current position. To do
this, it must be measured to at least one (better are two or three) connection
points using the following dialog. This serves to determine the unknown
orientation.

Activate viewpoint after completion of the dialog

The position that is oriented here is then set active. |.e. measurements from
this point of view are assumed.

5 |—U.UEI1 07 [m]

Height of instr.
’7 0.00000 [m]

Yy |D. 00157 [m]

 [0.00086 [m]

Fesult of arientation:

Standard errar:

F ™
Orientation of station ; = u
Control Points and Measurementsz. Y'ou can switch on control pointz in the main program window while this dialog is
shill active.
Mumber Coord X Coord Y Angle horicontale Error
20 -0.7483 0.6493
pa -0.0057 0.6479
||
NN 101 | »
— Coordinates of station Result of computation

0.00000 [gon]

Compute

|D.DDDDD

To complete the orientation, the direction angles (horizontal angles) to the
individual connection points must be measured.

Take a control point as your station

Points of view can also be taken from the control point list. In the dialog page
Control Points there is a corresponding function here under[Options], which
automatically transfers the control point with its coordinates into the position
list. The orientation of the point of view is described in chapter "The "Points of
View" dialog page.

16 ¢ Reference
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The dialog page "Measurement and Project"

Stations  Measurements and Project | Control Pts | Mark ot | Settings | Information and Status |

—Send 30 Disto Data r Pointnumber and Code
" Do not send, just log Scale: )
* {To cument cursor/mouse position; Multiply readings with this r ET__H T e TEE
" To afixed e.q. selected Window: Factopr: g ==
M 8 Move the letft reticle to the window Rtoics
where the measurements are to be sent. 1 N j
Data fomat: Point Coordinates:
|Tab##xCoora$ #Tabt# YCoord$ #Tabé # ZCoordé$Return [ 0.2062. 06501, 0.2793
r~ Project
MName of projectfile:
|{iject noname)
New Project | Save project | [ Autosave cument project perindically:
Autosave
Open Project... | Save project as... | 10 min =

@ v Laser ALL | DIST | REC | Femate control | Close | Hilfe

3D Disto send data

This specifies how measurements of the 3D DISTO are to be sent to other
programs:

Send to the current input position

The 3D coordinates of the 3D DISTO be sent to the currently active program,
as if they were typed on the keyboard.

Important: If this method is used, the Leica Windows program or the ElTheo
for 3D Disto program must NOT be used for remote triggering of
measurements, but only the small remote control of the 3D Distos.

Send to a fixed input position

If you grab the crosshairs with the mouse and drag them into any window of
another software, all measurements are sent directly to this window,
regardless of whether this software currently has the input focus or not.
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Format Transmitting String

Any string can be entered here. Clicking the [...] button opens a dialog listing

all allowed tokens:

® ° Format Transmitting S$tning

5|

Current Tranzmitting String:

2. Manual String Editor;

it the above figld.

Ertyp

fH

Date

Time

Tire_rnz
Point_rmbier
Distance
Digtancellnit
Andle_vertical
Werticaltnglel it
Andle_haricontale
HonizontalangleU it
#Coord

Fnit

Y'Coord

¥ nit

ZCoord

1. Predefined Strings for Various Sofbwares:

Doubleclick, in the lower lisk an the entmy which you want to have in
the tranzmitting zting. It iz then inserted into the current input pozition

D escription

Token zeperator for contiguou,..
The curent system date when...
The zpstem time when the me...
The actual time in milizecond ...
The paint number of the meas. .

The measzured slope distance
The unit of the slope distance
The meazured vertical angle
The unit of the vertical angle
The measurad horizontal angle
The unit of the horizontal angle
The measured ¥ coordinate
The unit of the X coordinate
The measured ' coordinate
The unit of the ' coordinate
The measured £ coordinate

Cancel

Tab##XCoord##Tab¥##YCoord$##Tab##ZCoord##Re

m

Point number and code

Here a point number is assigned to the individual measured values. The
coordinates are stored under this point number in the coordinate file. The
point code indicates whether the corresponding point is a new point, a partial
control point or a full control point.

The "Point Coordinates" field displays the last measured 3D coordinates. Here
you can also enter a coordinate and press [Enter] to transfer it to the control
point list.
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Project

Here you can find information about the current location of your project, you
can save the project or start a new project.

Save current project periodically

If this setting is active, EITheo saves the current project with all measurements
periodically. This prevents you from losing data, e.g. due to a power failure.

New project

If the previously opened project has already been saved, the command [New
Project] immediately creates a new unnamed project. If the previously edited
project was not saved, the user is prompted to save the project before
creating a new project.

Open project...

Via the function [Open project] already created projects can be reopened.
The position orientation can then be continued.

Save Project

Saving of the current project with all changes. If the project has not yet been
saved, the program automatically jumps to the function[Save project as]. A
new project can now be created here.

Save project as...

New projects can now be saved under any project name or an existing project
under a new project name.

Laser

Switches the laser of the 3D Disto on/off
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ALL DIST REC
With these keys the 3D Disto can be triggered remotely:
ALL

A complete measurement consisting of distance and angle measurement is
triggered.

DIST

Only one distance measurement is triggered.

REC

Only one angle measurement is triggered.
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The dialog page "control points"

The control point view as list

W ccomonimero e wose I

Stations ] Measurements and Project  Control Pts ] Mark out ] Settings I Information and Status ]

MNo. I MName I Acceptl Codel XI YI ZI Sxyzl
14 | M -0.425597 0.650401 0145320 0.0000
15 - N -0.276708 0.650448 0.238465 0.0000
16 I M -0.037210 0650243 0.218559 0.0000
17 [ M -0.035716 0.650404 0.604396 0.0000
13 [ M -0.557504 0652543 0802219 0.0000
20 [+ M -0.748322 0649346 -0.021093 0.0000
_Z
22 M -0.206184 0.650099 0.279335 0.0000

Vigw:

1 Graphic |2ﬂ21 Options... |

@ v Laser ALL | DIST | REC | Femate control | Close Hilfe:

)

List

The Control Points dialog page is used to manage points. This includes points
that were measured in the project. Points can also be imported into the
project via an imported control point file. Control points can be full control
points (XYZ) with pass information in all three coordinate directions or partial
control points (in only one or two coordinate directions). The passport
information can be defined by the user. Points without passport information
are called new points (N).

The measured points are already assigned the pass information set in the
Measurement dialog page during the measurement. Later, the pass
information of individual points can be changed at any time by editing in the
control point list.

Imported points from a coordinate file and full control points are assumed to
be error-free. New points are assigned the error portions resulting from the
measurement.

In the list display of the control points, each column can be sorted in
ascending or descending order. Each individual value can be re-edited as
required.
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The control point view as graphic

For selection of control points (for the point of orientation, layer definitions,
efc.), it is often clear, refer to this the graphical view.

[ ELCOVISION ElTheo for Leica 3D Disto = il

Stations | Measurements and Project  Control Pts | Mark out | Settings | Information and Status

Zoom + +
Zoom -

Zoom zll Posl

Enlarge object symbols
Shrink chject symbels

Multiple selection 3
Display 3
Image and Camera Points of View 3
Object points 2

Display bounding box

: i ic (2021
View: List Graphic Define View R :|

@ ¥ Loser AL | DIST | REC e
Leave View

1

v Virtual Trackball

Paoint Distances...

In order to optimally display all control points and new points in the graphic,
the user gets a context menu with a multitude of change options by clicking
with the right mouse button in the overview graphic:

Zoom +

Zooms into the point cloud display. The[+] key of the numeric block of the
keyboard or the wheel of a scroll mouse has the same effect.

Zoom -

Zooms out of the point cloud display. The[-] key of the numeric block of the
keyboard or the wheel of a scroll mouse has the same effect.

Zoom All
Here an optimal adjustment of the 3D point cloud in the viewport is made.
Enlarge object symbols

The cubes representing the individual objects are enlarged by 10%. This
function is also assigned to the[6] key of the keyboard alphanumeric block.

Shrink object symbols

The cubes that represent the individual objects are reduced by 10%. This
function is also placed on the [7] Alphanumerikblockes of the keyboard.

Number Points

The object points in the point cloud are shown numbered.
Select points

Selects all points for further selection.

Deselect points

Deselects all points.
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Points Invert selection

Inverts the selection of points, i.e. selected points will be deselected and vice
versa.

View put

Here is one of the following predefined views of the point cloud can be set:
View of the XY, XZ, YZ, YX plane or isometric view.

Perspective view

If this menu item is activated, the point clouds perspective are displayed
distorted. This makes them easier to interpret, as you can easily see how the
object points are staggered in depth. If this menu item is deactivated, the
point cloud is displayed using a parallel projection.

Save View

If the user wants to reuse a certain view later, this field must be clicked in the
corresponding view. The current view is then stored in a stack for later return.

View leave

Clicking this point ends the current view, the view changes to the last view
anchored under "Remember view".

Mouse trackball

If this menu item is activated, the rotation function described above is
assigned to the left mouse button and the move function when deactivated.
This menu item is especially intended for users of 2 button mice.

Point measurement

Here a simple point measurement can be started, with which the X,Y,Z and
inclined distances of two control points can be determined.

Options page of the control points

Delete List

The Delete list function is used when a large number of new points were
measured that were only transferred to a CAD for design purposes and are
later not used as control points. Of course, individual items can also be
deleted from the list by selecting them and pressing the[Remove] key.

Points Import

In principle, all types of coordinate lists can be imported into ElTheo. The
structure of these lists is important.

The structure must look as follows:

Point ID code X-Y-value value Z-value
The individual values of a line must be separated by spaces or tabs.

Example of a coordinate list that can be read in with EITheo. Only full pass
points can be seen here:
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Datei Bearbeiten Suchen 7

101 123 1.78% 13576 B.51% =&
102 123 13293 12714 8. 025
103 123 5985 13055 57718
104 123 1806 13691 2852
105 125 15318 12.685 2.840
106 123 2175 25663 5671
7 123 216w 25662 2,830
108 123 1316 141656 2.845 =

The point number can have alphanumeric designations. Very important is the
presence of the point code. The code determines whether the point is
interpreted as a full or partial pass point or simply as a new point.

Code 0: New point
Code 123: Full control point
Code 12: Part Pass point in X-and Y-direction

Points save as ...

Here the points contained in the control point list can be saved separately in a
coordinate file *.coo.

Make standpoint ...

Selection of a point from the control point list. After the command has been
executed, the point is automatically transferred to the position list. After
orientation at this point, the measurement can be continued. However, only
full control points from the point list can be used as positions.
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The dialog page "Mark out"

View List Graphic

@ v Laser ALL DIST

\
B ELCOVISION EiTheo for Leica 3D Disto = S|
Stations | Measuremerts and Project | Control Pte  Mark out | Settings | Information and Status
No. Name Code x| Y z dx dy | dz |
20 N -0.74832 064935 -0.02110 0.00000 0.00000 0.00000
il N -0.00573 064794 000700 0.00000 0.00000 0.00000

Click on a point in the list or in the 30 graphic. The Laser will be moved to this peint.

REC

Take over selected control points

Close

Hilfe:

This page is very easy to use for staking out: On the "Control Points" page,
first select the points you want to mark out and then switch to this page. By
clicking on [Take over selected control points] these previously selected points

are transferred to the list.

If you now click on a point in the list, the Leica 3D Disto points exactly on this

point.

When you trigger a measurement, the fields dx,dy,dz are updated with the
difference between the setpoint and the measured point.
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The "Settings" Page

The individual settings refer
to the appropriate settings on
the theodolite. First read the
manual for your theodolite, if
they want fo change some
settings

§ ELCOVISION ElTheo for Leica 3D Disto = o
Stations | Measurements and Project | Control Pts | Mark out  Settings | Information and Status
Leica 30 Disto Communication Cthers
COM Port COM70]
Default: COM70 =
Belozd last project automatically after launch
Configuration...
Window allways on top
Test...
White logfile
Reset Disto

@[V Laser AL | DisT | REC Hife

%

If the Leica Windows software for the 3D Disto has been installed without any
changes, no further settings are necessary. If necessary, the COM port must
be reset.

The dialogue "Leica GSI configuration”

Leica-GSI Konfiguration Iﬁ

Eigenzchaft: Wert:

[#- Empfangane D aten » |SET/3BAMAn |
- Gesendete Daten

- Befehl Intializierung

- Befehl ACK,

B Befehl Lazer an

- Befehl Lazer aus

- Befehl Pogitionierung

- Befehl relative Positionigrung

- Befehl Mezsung wWinkel (REC)
- Befehl Mezsung dbetand [DIST)
- Befehl Mezsung [ALL)

[ T S by WY W

m

-

Ahbrechen

This dialogue will be explained an example for all other drivers. On the left
side of the dialog you will find a tree with all the configurable values of the
driver, the right of it a field in which you can change these values. The values
are permanently stored in the registry of your computer. For all settings when
installing the program entered the correct values to these normally need not
be changed.
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Received data

These numbers correspond to numbers and codes that are sent from the
tachometer to the program ElTheo. These settings should not be altered,
otherwise the correct processing of the data is not guaranteed.

Sent data

Here are the information that is returned by the program to complete
reception of all data on the total station.

Device parameters

Are in use, it must enter the device parameters in the corresponding parallel
distance between the laser and the target Tachymeterzielachse axis (eg top-
DISTO) is a total station from the older generation with top rangefinder (eg
T1000 T460D, etc.).

To point, point- or specify deployment errors can have the meter errors
related to the distance and angle measurements can be entered. These are
the manuals of the appropriate equipment to remove.

The dialogue "theodolite test"

Theodoliten Test @
Interpretierte O aten:
Id Hor.Win... | Ver.Win... | Strecke Codel Code? Refl.HEhe | Stdpkt....
32 171.8885  58.2681 1.1400
33 1718885  59.2681 11400
Il 1 3
ALL DIST REC Schliefen

In this sub-dialogue of the settings can be checked whether a data
transmission between the computer and 3D Disto takes place. In the figure
above is an example of a correct data transmission is seen. ElTheo
automatically converts the links in the geodetic system measured values for
values in a mathematical system of law.

Transmitted when triggering a measurement on the tachymeter no or
incomplete data, usually the serial port settings are not identical with those of
the total station. Check whether the settings are the same, and if they for
example the correct cable.

With Bluetooth Devices, the serial seftings usually not relevant, as they are
entered only pro forma.
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