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1. Introduction  
This user manual gives an overview of the functions of the "Micro-Epsilon 3DInspect" software, referred to 
in short as 3DInspect in the following.  This provides you with the possibility to configure  and parameterize 
the surfaceCONTROL 3D, reflectCONTROL RCS, scanCONTROL 30XX sensors and the "3D Profile Unit" 
and "3D Profile Unit-IE (Industrial Ethernet)" measurement systems for your measurement task in order to 
examine and solve typical 3D measurement tasks with it. The sensors and measurement systems are de-
signed for applications in the industrial environment.  

The surfaceCONTROL 3D sensor is used for non-contact optical measurement of diffusely reflective sur-
faces. 

The reflectCONTROL RCS sensor is used for non-contact optical measurement of reflective surfaces.  

The scanCONTROL 30XX measurement system is a laser line sensor which is designed for applications 
in the industrial environment.  

With the "3D Profile Unit" measurement system, the profile data from several scanCONTROL 30XX sen-
sors are combined to a 2D profile or a point cloud . 

With the "3D Profile Unit-IE (Industrial Ethernet)" measurement system, the profile data from several scan-
CONTROL 30XX sensors are combined to a 2D profile or a point cloud and are directly evaluated on the 
controller of the measurement system . 

This product is characterized by high speed and accuracy of measurement. 3DInspect provides you with 
ways to solve different applications com bined with maximum precision.  

Note : In the following the term "sensor" stands for the supported sensors.

Note : In the following the term "3D Profile Unit" stands for the supported measurement systems "3D Pro-
file Unit" and "3D Profile Unit-IE (Industrial Ethernet)". 

Note:  3DInspect supports scanCONTROL 30XX sensors with firmware version 52 and above. 

1.1 Using this Manual  

The user manual contains general information on the installation and use of 3DInspect and on the use of 
the supported sensors . As a user of the software it is important that you read Chapter 2 "Installation and 
Preparation for Measurement Operation". Chapter 3 "Working with 3DInspect" and Chap-
ter 4 "Description of the "Data Acquisition" View" explain how to use the basic functions offered by the 
software. In Chapter 5 "Description of the "Data Preprocessing" View" and Chapter 6 "Description of the 
"Evaluation" View" the functions of the individual measuring programs are described . In Chapter 7 
"Description of the "Outputs and Results" View" you will find a description about combining, evaluating, 
logging and outputting measured values via Ethernet.  

Note:  Please refer to the contact address printed on the inside cover for any issues relating to queries 
and support or any other technical information.  
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1.2 Overview of the Complete System  

3DInspect transmits measurement data from the sensors used via Ethernet in a simple way and provides 
said data in three-dimensional form. These 3D data are further processed, evaluated and as sessed in 
measuring programs with 3DInspect on the PC and, if necessary, logged and transmitted via Ethernet to 
a control unit. If required, these 3D data can be saved with the software.  

If using a "3D Profile Unit" or "3D Profile Unit-IE" measurement system in configuration with several scan-
CONTROL 30XX sensors, 3DInspect can be used as follows. 

- "3D Profile Unit ": The "3D Profile Unit" measurement system combines the profile data from sev-
eral scanCONTROL 30XX sensors to form a 2D profile or a point cloud. 3DInspect evaluates this 
data on its own PC, determines measured values and assesses them. 

- "3D Profile Unit -IE": The "3D Profile Unit-IE" measurement system combines the profile data from 
several scanCONTROL 30XX sensors to form a 2D profile or a point cloud, evaluates these data, 
determines measured values and evaluates them. 3DInspect is used to parameterize the measure-
ment system and to visualize the measurement results. Once the parameterization has been com-
pleted, the measurement mode can be activated, the software terminated and the measurement 
system disconnected from the PC. The "3D Profile Unit-IE" measurement system then continues to 
operate in conjunction with the sensors as an independent unit and carries out the measurements.  

The measuring programs can be selected and configured in the software. The programs are arranged in 
a list and executed from "top" to "bottom". The measuring programs can access results of previous meas-
uring programs, but not the other way round ( "waterfall model"). 

Once parameterization is complete, measurement operation can be activated in the software. The meas-
ured values can be output via Ethernet using various protocols  (see table below). 

You can run 3DInspect in its standard version or with the "Automation" function extension. If you are using 
the surfaceCONTROL 3D 3X10-XX sensor, this automatically serves as the license for activating the "Auto-
mation" function extension. For other sensor types the "Automation" function extension for a certain sen-
sor can be activated with a license file. Please refer to the contact address printed on the inside cover for 
further information. 

A separate license is required for some measuring program s. Please refer to the contact address printed 
on the inside cover for further information. 

To use a scanCONTROL 30XX sensor, you need a network license for 3DInspect. Please refer to the con-
tact address printed on the inside cover for further information. If no network license is present, the error 
message (see Chapter 8.1) "No network license" is shown in the status bar. In this case you can use the 
functions of the software and the sensor for 15 minutes. After that the transmitted sensor  data is invalid. 
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Function  3DInspect  3DInspect Automation  
Data transmission sensor (online operation)  X X 
Load a stored point cloud  (offline operation)  X X 
Sensor parameterization X X 
"Data preprocessing" measuring programs  X X 
"Find objects" measuring programs  X X 
"Combine objects " measuring programs  X X 
Visualization of point clouds  X X 
Visualization of measurement results X X 
Combine measured values X X 
Evaluate measured values X X 
Restore factory settings X X 
Offline logging of measurement results  X X 
Load and save parameters X X 
Select language X X 
Select unit (mm, µm) X X 
Synchronization (Hardware trigger)  X* 
Synchronization (measurement control via Modbus TCP, 
EtherNet/IP, Profinet, EtherCAT)  X**  

Online logging of measurement results   X 
Output of the measured values via Ethernet (UDP, TCP, 
Modbus TCP, EtherNet/IP, Profinet, EtherCAT)  X**  

 

*  The functionality is only available when using a surfaceCONTROL sensor. 
**  A special hardware extension is necessary for using the EtherNet/IP, Profinet or EtherCAT protocol . Please refer to the contact 

address printed on the inside cover . 

Fig. 1.1: Functional scope of 3DInspect 

1.3 Definition of Basic Terms  

- Point cloud:  A surface measured by the sensor is represented by a number of three -dimensional 
points. Each of these points is defined by its X, Y and Z coordinate.  

- X coordinate:  The transverse coordinate of a three-dimensional point.  
- Y coordinate:  The longitudinal coo rdinate of a three-dimensional point.  
- Z coordinate:  The vertical coordinate of a three-dimensional point.  
- 2D profile : A two-dimensional profile, which is extracted from a point cloud. Every point from a 

profile is defined by its U and V coordinate.  
- 2D profile sequence:  A chronologically consecutive series of 2D profiles is called a 2D profile se-

quence. 
- U coordinate:  The horizontal coordinate of a two-dimensional point.  
- V coordinate:  The vertical coordinate of a two-dimensional point. 
- Measuring operation : Refers to the operation in which a point cloud is detected by the sensor, 

transmitted and all measured values are determined.  
 

1.4 Operating Modes  

3DInspect offers two operating modes:  

- Setup mode:  The user can set up the sensor and the software for the measuring task at hand and 
carry out measuring operations if required.  

- Measurement mode: In measurement mode, measurements can be controlled automatically.  

Note:  The measurement mode is only available with an activated "Automation" function extension. 

For the transfer and evaluation of measurement data two evaluation modes are available:  

- 3D: The sensor transfers three-dimensional point clouds. For evaluation of measurement data 
measuring programs for processing three-dimensional point clouds as well as for processing 2D 
profiles ("Profile section from a 3D point cloud ") are available. Discrete measuring operations are 
triggered for transferring and evaluating measurement data.  







Installation and Preparation for Measurement Operation  

Page 11 

2. Installation and Preparation for Measurement Operation  

2.1 Installation Requirements  

The following minimum system specification is necessary for the operation of 3DInspect: 

- Windows 8 or 8.1 (64 bit), Windows 10 (64 bit), Windows 11 (64 bit) 
- 1 GHz or faster (64 bit) processor 
- 4 GB RAM 
- Screen resolution: 1280 x 1024 
- Graphics card / GPU supporting OpenGL 3.1 or higher 

The following system specification is recommended:  

- Windows 10 (64 bit) 
- 3-GHz or faster (64 bit) processor 
- 16 GB RAM 
- Screen resolution: 1920x1080 
- Dedicated graphics card  

To be able to use 3DInspect the following steps must be followed : 

  
 
1. Install the Ethernet interface hardware, if not already installed. 

  
 
2. Adopt the following settings of the Ethernet  interface: 

- Jumbo-Frames: Enabled / Use the maximum value 
- Interrupt Moderation: Enabled  
- Interrupt Moderation Rate: Adaptive 
- Receive Buffers: Use the maximum value 

  
 
3. Install 3DInspect (see Chapter 2.2). 

  
 
4. Connect the sensor to the PC via Ethernet. 

Note:  It is recommended to use the PRO 1000 line of Intel PCI Express (PCIe) NICs. You can find further 
information on using the Ethernet interface hardware on: https://supportcenter.pleora.com/s/article/Con-
figuring-Your-Computer-and-Network-Adapters-for-Best-Performance-KBase#Select-
ing_a_NIC_and_Laptop 

[Installation package]: \Documentation  Contains manuals and the installation instructions . 
[Installation package]: \Examples Contains examples of point clouds  
[Installation package]: \License Contains license information for 3DInspect 
[Installation package]: \Program\3DInspect 3.0 Contains 3DInspect 3.0 
[Installation package]: \Support \eBus Contains the driver for integrating sensors via GigE Vi-

sion. 
[Installation package]: \Support \VCRedist2017 Contains the "Microsoft Visual C++ 201 7" Redistributa-

ble Package 

Fig. 2.1: Content of the installation package 

2.2 Installation of the Software  

After extracting the installation files to a temporary folder,  an installation window appears which offers you 
a number of options. Alternatively you can start the window with the [ Temporary folder]: \setup.exe file. 

  

 

Click on the "Install" button to start installing the software.   

Now the installation wizard installs the software and necessary components.  

Note:  You need administrator rights in order to install the software.  

Note:  Activate the "Configure windows firewall " option in order to enable control of the sensor and the 
data transfer via Modbus TCP in case of an active windows firewall.

Note:  If a third-party firewall is installed on your operating system , you need to include 3DInspect in the 
firewall exception list to enable control of  the sensor and the data transfer via Modbus TCP.

https://supportcenter.pleora.com/s/article/Configuring-Your-Computer-and-Network-Adapters-for-Best-Performance-KBase#Selecting_a_NIC_and_Laptop
https://supportcenter.pleora.com/s/article/Configuring-Your-Computer-and-Network-Adapters-for-Best-Performance-KBase#Selecting_a_NIC_and_Laptop
https://supportcenter.pleora.com/s/article/Configuring-Your-Computer-and-Network-Adapters-for-Best-Performance-KBase#Selecting_a_NIC_and_Laptop
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2.3 Connecting the Sensor  to the PC  

In order to connect the sensor via Ethernet to the PC, proceed as follows:  

  
 
Finish the installation of 3DInspect completely. This procedure is described in Chapter 2.2. 

  
 
Connect the sensor via the Ethernet interface to the PC and switch on the power sup ply. 

  

 

Please wait until the sensor is recognized by the PC. This process may take up to one minute . 

The system is now ready to operate the sensor with 3DInspect. 

Note:  The sensor must be connected directly with the PC. Do not use hubs or switches.

Note:  The PC and the sensor must be located in the same subnet in order to operate the sensor with 
3D-View. Use the "Ethernet configurator" dialog box ( see Chapter 3.26) in order to adjust the network set-
tings of the sensor, if necessary. 

Note:  Use the recommended settings for the Ethernet interface ( See Chapter 2.1, section "2"). 
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3. Working  with  3DInspect  

3.1 Launching 3DInspect  

  

 

Once the software and drivers have been installed, launch the software. To do this, use the program 
shortcut on your desktop or select "3DInspect" in the Start menu.  

After the program has started, the software will automatically connect to the sensor con nected to the PC. 
If multiple sensors are connected to the PC, a dialog for selecting the sensor will appear  (see Fig. 3.3). 

Note: Never change the settings of the Ethernet interface used when the software is running. This may 
cause the operating system to shut down unintentionally.  

Note:  
- Never disconnect the connection between the sensor and the PC while using the software.  
- Never disconnect the power supply of the sensor while the software is running.  

This may cause the software to shut down unintentionally.  

3.2 Overview Description  

 

 
 

Fig. 3.1: Overview 

The figure provides an overview of the software. 

1 Title  bar:  The title bar shows the name of the currently loaded parameter set. If parameters are 
changed, a * will be added to the name.  

2 Menu bar:  The menu bar allows you to select the data source, save and export point clouds, save and 
load parameters, reset selected parameters to the default setting, call up the help screen, set the parame-
ters for the 3D-View and specify basic settings (see Chapter 3.23). 

3 "General " toolbar:  This toolbar allows you to select the data source, save point clouds, save and load 
parameters, reset selected parameters to the default setting , undo and restore changes of settings and 
parameters (see Chapter 3.24) and set the parameters for the 3D-View. 

3 1 

5 6 7 4 

2 
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3.10 Description of the "Lighting  / Surface " Box 

The "Lighting/Surface" box is available in the "Data acquisition" and "Outputs and Results" views. Parame-
terize the properties of the lighting and the surface of the 3D data in this input field.  You can optimize the 
appearance of the 3D data with these settings in order to view details of the surface better, such as small 
defects. The lighting effects are most effective when selecting the drawing method "triangles" (Parameter 
"Profiles") and when using a single surface color in the "3D-View settings" dialog (see Chapter 3.12). 

 
Fig. 3.29: "Lighting/Surface" box 

You can make the following settings: 

- Light source position:  Use the blue knob to adjust the position of the light source directly with the 
mouse. Alternatively, you can use the input fields to set the position in degrees (+ -90°). Use the 
input field on the right to set the distance of the light source.  

- Ambience [%] (0 - 100): Change the intensity of the ambient light in the 3D -View. 
- Diffuse [%] (0 - 100): With this parameter you can change the proportion of the diffuse reflected 

light from the surface.  
- Specular [%] (0 - 30): With this parameter you can change the proportion  of the direct reflected 

light from the surface.  
- Shininess (0 - 100): Change the shininess of the surface in the 3D-View. 

Note:  The "Lighting/Surface" box is available in both online mode and offline mode!  

3.11 Description of the 3D -View 

The 3D-View visualizes the last measured point cloud of the sensor and the input point cloud of the cur-
rent selected measuring program respectively.  The colored texture of the display represents the height 
values of the individual points . On the left side the current color scaling for the 3D-View is displayed. In 
the lower section the currently visible range is displayed for each axis. The 3D display offers the following 
interaction options:  

- Rotating the point cloud : Press the left mouse button and keep the button pressed. Move the 
mouse to the left or right to rotate the point cloud horizontally. Move the mouse up or down to ro-
tate the point cloud vertically. Press the <Alt> key and the left mouse button in order to activate 
the alternative rotate algorithm (alternative rotation axes). 

- Zooming in/out the point cloud : Press the <Ctrl> key and the left mouse button and keep both 
key and button pressed. Move the mouse upwards to zoom in the point cloud. Move the mouse 
downwards to zoom out the point cloud. Alternatively, you can use the mou se wheel to zoom in 
and out. 

- Moving the range : Press the <Shift> key and the left mouse button and keep both key and but-
ton pressed. Move the mouse in the direction in which you like to move the point cloud.  
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Fig. 3.30: 3D-View 

3DInspect offers the possibility to adjust the orientation of the 3D -View for the view from the X, Y and Z 
direction. Press the button "View from x direction", "View from y direction" or "View from z direction" (see 
Fig. 3.31). Double click the buttons in order to reverse the view direction: 

 
Fig. 3.31: "View from x/y/z direction" button 

With the button "Reset view" (see Fig. 3.32) you can reset the orientation and the offset of the displayed 
point cloud ( see Chapter 3.11). 

 
Fig. 3.32: "Reset view" button 

In the "Data acquisition" view (see Chapter 4) you may adjust the size of the 3D-View using the "Maximize 
3D-View" and the "Restore 3D-View" button respectively (see Fig. 3.33). 

  
Fig. 3.33: "Maximize/Restore 3D-View" button 

If the "Show 3D point information " button (see Fig. 3.34) is selected, you may use the left mouse button 
in order to select single points in the 3D -View and to display the 3D coordinates of  the selected point in a 
tooltip next to the mouse pointer.  

 
Fig. 3.34: "Show 3D point information" button 

With the "Distance between two points " button (see Fig. 3.35) you may interactively measure the distance 
between two 3D points of the point cloud. To do so, mark the start and the end point using the left 
mouse button.  The distance is displayed as a magenta arrow in the 3D-View. The euclidian distance and 
the distances in X, Y and Z direction are displayed above the 3D-View in the same color.  Left to the but-
ton a help text about the functions of the left and right mouse button  in the current mode  is displayed. 

 
Fig. 3.35: "Distance between two points" button 
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Fig. 3.48: "Pipette" button 

- Automatic scaling:  You activate or deactivate the automatic scaling of the 2D-display by pressing 
this button (see Fig. 3.49). If automatic scaling is activated, the 2D Profile View will be automati-
cally adapted to the minimum and maximum coordinates of the displayed profile.  

 
Fig. 3.49: Button "Automatic scaling" 

- Keep aspect ratio : Activating this option the 2D Profile View is scaled so that the real aspect ratio 
of the displayed profile is retained . Deactivating this option the scaling is adapted separately to the 
actual values for the X and Y axes. 

 
Fig. 3.50: Button "Keep aspect ratio" 
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3.14 Structure of a Measuring Program  

The following describes the basic structure of a measuring program:  

 

 
 

Fig. 3.51: Structure of a measuring program 

1 List of active measuring programs:  The active measuring programs are listed in this section. You can 
add and remove measuring programs ( see Chapter 3.15). When you mark a program in the list, the rele-
vant settings of the measuring program, the associated point cloud with the 3D results and the scalar re-
sult values of the program will be displayed.  

2 Measuring program groups:  You may add and remove measuring program gr oups and select exist-
ing program groups in this section ( see Chapter 3.17). 

3 Measuring program settings : This section contains the settings for the currently selected measuring 
program. Here, you can rename the measuring program ( see Chapter 3.18.1), select the input data for 
the measuring program ( see Chapter 3.18.3), specify the measuring task of the selected program ( see 
Chapter 3.18.2) and configure further parameters for the measuring program ( see Chapter 3.18.8). 

4 2D Profile View /3D-View:  This section displays the input data and selection ranges for the measure-
ment. Depending on the measuring  program, the output data or the calculated results are also displayed.  
If the measuring program is a 2D-Measuring program the 2D Profile View is shown (see Chapter 3.13), 
else the 3D-View is visible (see Chapter 3.11). 

5 "Measurement " toolbar : In this section you can define or adjust a selection range  in the 3D-View or 2D 
Profile View in which the measurement is to be carried out ( see Chapter 3.18.4 and Chapter 3.18.5). You 
can also add selection ranges ( see Chapter 3.18.7) in order to define several selection ranges per meas-
uring program and/or to remove existing ranges.  

6 Measurement results:  This section displays the scalar measurement results of the selected  program. 
In this section you can select which measurement results are to be made available later for calculation, 
assessment, output and logging.  

7 "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the measured point cloud and the measured values.  

  

1 

2 3 

4 5 

6 7 
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3.15 Adding  / Removing Measuring Programs  

In the "Data preprocessing" and "Evaluation" views, you have the option to add and/or remove measuring 
programs for the 3D measurement. First, the measuring programs in the "Data preprocessing" view and 
then the programs listed in the "Evaluation" view are listed. In the individual views, the measuring pro-
grams are listed in "top" to "bottom" order. The measuring programs can access results of previous meas-
uring programs, but not the other way round ( "waterfall model"). The dependencies of the currently se-
lected measuring program on other measuring programs are represented graphically as arrow s. 

 
Fig. 3.52: List of active measuring programs ("Evaluation" view) 

- Adding a measuring program:  

 Click on the  button (see Fig. 3.52). 

A drop-list of available measuring programs appears in the relevant region:  

 
Fig. 3.53: List of measuring programs 

 Choose whether a 2D or 3D measuring program  is needed. 
 Click on the desired measuring program and then on "Add program ", or double -click on the 

desired program in order to add it to the list of active measuring programs.  
 You can add other measuring programs if desired.  
 Confirm the dialog with OK.  

The selected programs have now been added to the end of the list of measuring programs and the 
measuring program added last is selected.  

- Removing a measuring program:  

 Select the measuring program you want to remove from the list.  
 Click on the  button (see Fig. 3.52). 

The selected measuring program is removed from the list of active measuring programs.  
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Note:  If the results of the measuring program to be deleted are used in subsequent programs, a 
dialog for confirming the deletion will appear.  

 
Fig. 3.54: "Remove program" dialog 

3.16 Moving  / Duplicating  a Measuring Program  

You have the option of moving measuring programs in the program list after they have been added:  

 Click on the desired program in the program list, hold the mouse button down, move the program to 
the desired position and then let go of the mouse button.  

              
Fig. 3.55: Moving a measuring program 

If you are using multiple measuring program groups, you have the option of moving measuring programs  
to another program group subsequently. Additionally, you may duplicate existing measuring programs. 
To do so, use the correspond ent buttons.  

 
 

Fig. 3.56: Duplicate measuring program / Move measuring program to another program group 

- 1: Move Measuring program to another program group  
- 2: Duplicate measuring program  

  

1 2 
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Hinweis:  If you enter an empty name, the original name for the measuring program subgroup  will be 
used automatically.  
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3.18 Configuring a Measuring Program  

In order for the desired measurement s to be carried out in the individual measuring programs, you must 
first set the input data, selection ranges and parameters. The setting options vary depending on the indi-
vidual measuring program. In principle, the measurement configuration process can be  split into six 
steps: 

- Rename measuring program (optional , see Chapter 3.18.1). 
- Specify measuring task (optional, depending on measuring program , see Chapter 3.18.2). 
- Select input data (see Chapter 3.18.3). 
- Select 2D/3D points (optional): Selection of up to four ranges within which the measurement is to 

be carried out  (see Chapter 3.18.4 and 3.18.5). 
- Set the parameters for the measuring program (optional, depending on measuring program , see 

Chapter 3.18.8) 
- Select the measured values to be used further  (see Chapter 3.18.9). 

3.18.1 Renaming a Measuring Program  
When using multiple measuring programs, it is often helpful to rename them in order to get a clear as-
signment later when selecting measured values. In order to rename a measuring program, proceed as 
follows: 

 In the configuration section of the measuring program, click on th e edit symbol, which is located to 
the right of the current name of the program. An input field for editing the name then appears.  

 Enter the desired name and confirm with Enter.  

               
Fig. 3.60: Renaming a measuring program 

Hinweis:  If you enter an empty name, the standard name for the measuring program will be used auto-
matically. 

3.18.2 Specifying a Measuring Task  
Some measuring programs require a more precise specification of the measuring task.  You can do this in 
the sections of the individual measurement packages provided for this purpose (see Fig. 3.61). The pro-
cedure for specifying the measuring task will be explained in the following using the example of the "An-
gle difference" program.  

 
Fig. 3.61: Measuring task for the "Angle" program 

The "Angle" measuring program is used to determine the angle between two geometric objects. You can 
choose whether the angle between two planes or between a plane and a straight line should be deter-
mined. 

Note:  The available input data (see Chapter 3.18.3) may differ for the individual measuring tasks de-
pending on the measuring program.  

3.18.3 Selecting Input Data  
The measuring programs require input data to run the relevant algorithm. Depending on the type of 
measuring program, this may be a point cloud , a 2D profile or geometric objects of previous measuring 
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programs. When a new measuring program is added, the most recent available point cloud or the most 
recent available geometric objects are automatically selected. However, if required, you can select input 
data from other measuring programs.  

  
Fig. 3.62: "Plane Fit" and "Distance" input data 

Note:  Only results of previous measuring programs can be used as input data. Results of subsequent 
measuring programs cannot be used.  

Note:  The order of measuring programs can be changed at a later time ( see Chapter 3.16). 

3.18.4 Selecting 3D Points  
Some 3D measuring programs provide the option of specifying region of interests (ROIs) within which the 
measurement shall take place and thus hide the remaining 3D points. Points outside these ROIs are not 
taken into account during the measurement and are shown in gray. You can choose from three types of 
ROIs: 

- Cuboid  
- Cylinder  
- Prism  

For both types there are two modes available: 

- Use points within a ROI: Define a ROI in the 3D-View. Points inside this ROI are taken into ac-
count during the measurement. Points outside this ROI are not taken into account during the 
measurement. 

- Use points outside a ROI: define a ROI in the 3D-View. Points outside this ROI are taken into ac-
count during the measurement. Points inside this ROI are not taken into account during the meas-
urement. 

If you want to use all 3D points of the current point cl oud for the measurement, you can skip this step.  

In order to select the type (Cuboid/Cylinder /Prism) and the mode (Use points inside/outside the ROI), 
proceed as follows:  

 Select the area you want to change from the list (see Fig. 3.63). 

 Open the "Region of interest options" context menu. Click on the corresponding icon to the right of 
the "Set region of interest" button (see Fig. 3.63). 

 Select the desired type and mode from the context menu (see Fig. 3.63). 

         
Fig. 3.63: "Region of interest options" context menu (selection ROI, type, mode) 

Note:  By default, the "Cuboid" type and the "Use points inside the selection range " mode are active. 
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Fig. 3.67: Setting the complete ROI (z range) 

Note:  When setting the ROIs, it is often helpful to deactivate the perspective 3D-View (see Chap-
ter 3.12, "Perspective" parameter). 

Note:  If you accidentally start a new ROI while defining another, you can undo this by using the Es-
cape key or by simultaneously pressing the left and right mouse button . 

Note:  If "Setting region of interest" mode is active, you can rotate and move the 3D -View using the 
right mouse button ( see Chapter 3.11). 

- Modifying an existing ROI (drag and drop) : 

 Rotate the display so that you can clearly see the ROI you want to change.  
 Move the cursor to any corner or side of the ROI displayed so that the cursor appears as a 

double arrow.  
 Now press and hold down the left mouse button. Then move the cursor to the desired posi-

tion. The side or corner of the ROI changes with the position of the cursor.  
 Release the mouse button. 

        
Fig. 3.68: Modifying the ROI 

Note:  If you accidentally modify an existing ROI before completing the mouse action, you can 
undo this using the Escape key.  

As well as using the mouse, you also have the option to manually edit the values for the ROI (Cuboid/Cyl-
inder) in which the measurement is to take place.  

 Open the context menu for the desired ROI (see above, Fig. 3.63). 

 Click on the  button.  

The "Edit region of interest" dialog appears.  
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You can now set the ROI in the 2D Profile View using your mouse. There are two options for this:  

- Setting a new ROI: 

 Move the cursor to any corner of  the ROI you want to set. 
 Now mark out the ROI to be set. To do this, press and hold down the left mouse button. 

Move the cursor to the opposite corner of the ROI you want to set. 
 Release the mouse button. The marked ROI will then be adopted.  

 

       
Fig. 3.72: Setting the complete ROI 

- Modifying an existing ROI (drag and drop):  

 Move the cursor to any corner or side of the ROI displayed so that the cursor appears as a  
double arrow.  

 Now press and hold down the left mouse button. Then move the cursor to the desired posi-
tion. The side or corner of the ROI changes with the position of the cursor . 

 Release the mouse button.  
 If you are using the "Polygon" type, you can add further points by pressing the left mouse but-

ton. 

        
Fig. 3.73: Modifying the ROI
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As well as using the mouse, you also have the option to manually edit the values for the ROI in which the 
measurement is to take place (rectangle/circle) . 

Open the context menu for the desired ROI and click on the  button (see above, Fig. 3.70) or press the 
right mouse button in the profile view.  

The "Edit region of interest" dialog appears.  

   
Fig. 3.74: "Edit region of interest" dialog (rectangle/circle)  

Use the input fields to manually edit the values for the ROI. 

3.18.6 Resetting the Region of I nterest  
Using the "Reset region of interest" button (see Fig. 3.75), you can reset the ROI for the measurement 
(see Chapter 3.18.4) and thus use the entire measuring range for the measurement.  

 
Fig. 3.75: "Reset region of interest" button 

3.18.7 Adding  / Removing Region of Interests  
Depending on the measuring task and type of object, it is often helpful to use multiple ROIs for a meas-
urement.  

Adding a ROI: 

 Click on the  button in the "Measurement" toolbar (see below).  

A new ROI is now added to the list of available ROIs and gets activated and can be set in the 2D- or 3D-
View. 

        
Fig. 3.76: Adding a ROI 

Removing a ROI: 

 In the list, select the ROI that you want to remove in the "Measurement" toolbar. 
 Click on the  button in the toolbar.  

The ROI is removed from the list of available ROIs. 

             
Fig. 3.77: Removing a ROI 

3.18.8 Setting the Parameters for a Measuring Program  
Some measuring programs offer other parameters in addition to the choice of type of input data ( see 
Chapter 3.18.3) and the specification of the measuring task ( see Chapter 3.18.2). These parameters can 
be configured in the input field of the parameters for the relevant measuring program.  



https://www.linguee.de/englisch-deutsch/uebersetzung/parameterization.html
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3.24 Functions of the "General " Toolbar  

A summary of the functions of the "General" toolbar (see Fig. 3.90 and Fig. 3.91) can be seen in the fol-
lowing. 

 
Fig. 3.90: "General" toolbar (3D Evaluation mode) 

 
Fig. 3.91: "General" toolbar (2D Evaluation mode) 

 
Selects a sensor which is connected to the PC as data source (see Chapter 3.4). 

 

 

Selects a file in which a 3D point cloud  or a 2D profile sequence has been saved previously as 
data source (see Chapter 3.5). 

 
Saves the 3D point cloud or the 2D profile sequence or the camera images which have been 
lastly transferred by the connected sensor ( see Chapter 3.6.1). 

 

 

Activates or deactivates the automatic saving of point clouds after each measuring operation 
(see Chapter 3.6.2 and 3.25, section "4"). 

 Loads parameters of measuring programs from a file (see Chapter 3.20.2). 

 
Saves the parameters of the active measuring programs to the currently open parameter file  
(see Chapter 3.20.1). 

 Undoes the last change (see Chapter 3.21). 

 Restores the last change (see Chapter 3.21). 

 Resets the parameters to factory default (see Chapter 3.20.3). 

 
Activates a dialog where you can configure the settings for  the 2D- and 3D-Views (see Chap-
ter 3.12). 

Note:  The available elements of the "General" toolbar vary depending on the current evaluation mode 
(2D/3D, see Chapter 1.4).
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4.1 Description of the "Display Image Data " Tab 

4.1.1 Description of the "Display Image Data " Tab (surfaceCONTROL/reflectCONTROL)  
The "Display Image Data" view shows the raw image of each camera in the sensor and the correspondig 
histogram. The images are transferred continuously from the sensor. This view is useful for detecting and 
eliminating sources of errors and interference, such as overexposure.  

 

 
 

Fig. 4.1: "Display Image Data" view (surfaceCONTROL/reflectCONTROL) 

Display elements and parameters in the "Display Image Data " view:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings 
(see Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chap-
ter 3.21). 

B Sensor settings:  Change the settings of the sensor with these values. Detail information about 
each parameter can be found in Chapter s 3.4.1 and 3.4.3. 

C Tab bar for switching between views:  This tab bar allows you to switch between the four main 
views (see Chapter 3.2). 

D Status line:  Status and error messages are displayed on the status line (see Chapter 8.1). 

  

1 Tab bar for switching between subviews: This tab bar allows you to switch between the sub-
views of the "Data acquisition" view (see Chapter 4). 

2 "Display " / "Measurement " toolbar: Using this toolbar, you scale the 2D -display and activate 
various options for mouse interaction : 

 
Activates or deactivates the "Zoom" mode. In this mode you can zoom in parts of the 
camera image and so directly set the scaling of the image with your mouse.  

 
Activates or deactivates the "Move image" mode. In this mode you can move the im-
age. 

A 
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Activates the "Show pixel information" mode. In this mode the gray values of an individ-
ual pixel is shown. To do so, move the mouse pointer to the desired pixel and p ress 
the left mouse button.  

 

Activates the "Set region of interest" mode. In this mode  you may define a rectangular 
range for each camera. Pixels which are inside the range will be used for computing 
the 3D point cloud . Pixels which are outside the range will be discarded. In order to set 
a range, move the mouse pointer to the desired position, p ress the left mouse button 
and keep it pressed to draw out a range.  

 

Activates the "Set region of interest for histogram" mode. In this mode  you may define a 
rectangular range for each camera. Pixels which are inside the range will be used for 
histogram analysis. In order to set a range, move the mouse pointer to the desired po-
sition, press the left mouse button and keep it pressed to draw out a range.  This setting 
has no influence on the computation of the measurement results.  

 
 

Resets the region of interests respectively the region of interests for histogram. All pix-
els of the raw images will be used for computing the 3D point cloud respectively all pix-
els are used for histogram analysis. 

 Scales the displays so that the complete camera images will be shown.  

 Scales the displays to the original image size.  
 

Note : The "Set region of interest" mode is only available when using a reflectCONTROL sensor. 

Note : Changes of the region of interests and of the region of interests for histogram  will be applied auto-
matically to the "2D-Images" view (see Chapter 4.1.3). 

3 Raw images : The currently captured camera images are shown. The displays are updated con-
tinuously.  

4 Histograms : The frequency distribution of the gray values from 0 to 255 in the region of interest 
 of the corresponding camera image is shown. The displays are updated continuously . Below, 

the following information is shown:  

- Underexposed pixels : The number of pixels whose gray value is smaller than three. 
- Overexposed pixels : The number of pixels whose gray value is 255. 
- Min. gray value : The minimum gray value of the corresponding raw image . 
- Max. gray value : The maximum gray value of the corresponding raw image . 
- Average gray value:  The average gray value of the corresponding raw image . 

Note:  Use the Buttons  and  respectively in order to maximize and minimize respectively the corre-
sponding display (raw image / histogram). 
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4.1.2 Description of the "Display Image Data " Tab (scanCONTROL 30XX)  
The "Display Image Data" view shows the original signal recorded on the sensor matrix of scanCONTROL  
30XX. This view is useful for detecting and eliminating sources of errors and interference, such as overex-
posure or multiple reflections.  

 

 
Fig. 4.2: "Display Image Data" view (scanCONTROL) 

Display elements and parameters in the "Display Image Data " view:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings 
(see Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chap-
ter 3.21). 

B Sensor settings:  Change the settings of the sensor with these values. Detail information about 
each parameter can be found in Chapter 3.4.4. 

C Tab bar for switching between views:  This tab bar allows you to switch between the four main 
views (see Chapter 3.2). 

D Status line:  Status and error messages are displayed on the status line (see Chapter 8.1). 

E Max. no. of profiles : 
- Measuring field [1/s]:  The maximum profile frequency resulting from the setting of the 

"Measuring field" parameter. 
- Exposure time [1/s]:  The maximum profile frequency resulting from the setting of the "Expo-

sure" parameter. 
- Points per profile [1/s]:  The maximum profile frequency resulting from the setting of the 

"Points per profile" parameter. 

F Status display:  The status display shows current sensor information ( see Chapter 3.7). 

  

1 Tab bar for switching between subviews: This tab bar allows you to switch between the sub-
views of the "Data acquisition" view (see Chapter 4). 

2 "Display " / "Measurement " toolbar: Using this toolbar, you scale the video image and activate 
various options for mouse interaction : 
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Activates or deactivates the "Zoom" mode. In this mode you can zoom in parts of the 
video image and so directly set the scaling of the image with your mouse.  

 
Activates or deactivates the "Move image" mode. In this mode you can move the im-
age. 

 
Activates the "Show pixel information" mode. In this mode the gray values of an individ-
ual pixel is shown. To do so, move the mouse pointer to the desired pixel and p ress 
the left mouse button.  

 

Activates the "Set measuring field" mode. In this mode  you may define two rectangular 
ranges. Pixels which are inside the ranges will be used for computing the 3D point 
cloud. Pixels which are outside the ranges will be discarded. In order to set the ranges, 
move the mouse pointer to the desired position, p ress the left mouse button and keep 
it pressed to draw out a range.  

 

Activates the "Set region of no interest" mode. In this mode  you may define a rectangu-
lar range. Pixels which are outside the range will be used for computing the 3D point 
cloud. Pixels which are inside the range will be discarded. In order to set the range, 
move the mouse pointer to the desired position, p ress the left mouse button and keep 
it pressed to draw out a range.  

 

Activates the "Set reference field for auto exposure" mode. In this mode  you may define 
a rectangular range. Pixels which are inside the range will be used for automatic expo-
sure time control . In order to set the range, move the mouse pointer to the desired po-
sition, press the left mouse button and keep it pressed to draw out a range.  

 
 
 

Resets the corresponding measuring and reference fields.  

 Scales the displays so that the complete camera images will be shown.  

 Scales the displays to the original image size.  
 

3 Video image : This display shows the just recorded image of the sensor matrix. The measuring 
and reference fields are shown on the display as a red rectangle.  
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4.1.3 Description of the "Display Image Data " Tab (3D Profile Unit ) 
The "Display Image Data" view shows the original signals recorded on the sensor matrix of the scanCON-
TROL 30XX sensors connected to the "3D Profile Unit" measurement system. This view is useful for de-
tecting and eliminating sources of errors and interference, such as overexposure or multiple reflections.  

 

 
Fig. 4.3: "Display Image Data" view (3D Profile Unit) 

Display elements and parameters in the "Display Image Data " view  (3D Profile Unit ): 

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings 
(see Chapter 3.20.3) and undo and restore changes of  settings and parameters (see Chap-
ter 3.21). 

B Sensor settings:  Select one of the scanCONTROL 30XX sensors connected to the 3D Profile 
Unit and change the settings of the selected sensor.  Detail information about each parameter 
can be found in Chapter 3.4.5. 

C Tab bar for switching between views:  This tab bar allows you to switch between the four main 
views (see Chapter 3.2). 

D Status line:  Status and error messages are displayed on the status line (see Chapter 8.1). 

E Max. no. of profiles:  
- Measuring field [1/s]:  The maximum profile frequency resulting from the setting of the 

"Measuring field" parameter. 
- Exposure time [1/s]:  The maximum profile frequency resulting from the setting of the "Expo-

sure" parameter. 
- Points per profile [1/s]:  The maximum profile frequency resulting from the setting of the 

"Points per profile" parameter. 

F Status display:  The status display shows current sensor information ( see Chapter 3.7). 

  

1 Tab bar for switching between subviews: This tab bar allows you to switch between the sub-
views of the "Data acquisition" view (see Chapter 4). 

2 "Display " / "Measurement " toolbar: Using this toolbar, you scale the video image and activate 
various options for mouse interaction : 
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Activates or deactivates the "Zoom" mode. In this mode you can zoom in parts of the 
video image and so directly set the scaling of the image with your mouse. 

 
Activates or deactivates the "Move image" mode. In this mode you can move the im-
age. 

 
Activates the "Show pixel information" mode. In this mode the gray values of an individ-
ual pixel is shown. To do so, move the mouse pointer to the desired pixel and press 
the left mouse button.  

 

Activates the "Set measuring field" mode. In this mode  you may define two rectangular 
ranges. Pixels which are inside the ranges will be used for computing the 3D point 
cloud. Pixels which are outside the ranges will be discarded. In order to set the ranges, 
move the mouse pointer to the desired position, p ress the left mouse button and keep 
it pressed to draw out a range.  

 

Activates the "Set region of no interest" mode. In this mode  you may define a rectangu-
lar range. Pixels which are outside the range will be used for computing the 3D point 
cloud. Pixels which are inside the range will be discarded. In order to set the range, 
move the mouse pointer to the desired position, p ress the left mouse button and keep 
it pressed to draw out a range.  

 

Activates the "Set reference field for auto exposure" mode. In this mode  you may define 
a rectangular range. Pixels which are inside the range will be used for automatic expo-
sure time control . In order to set the range, move the mouse pointer to the desired po-
sition, press the left mouse button and keep it pressed to draw out a range.  

 
 
 

Resets the corresponding measuring and reference fields.  

 Scales the displays so that the complete camera images will be shown.  

 Scales the displays to the original image size.  
 

3 Video image: This display shows the just recorded image of the sensor matrix  of the selected 
sensor (see section "B"). The measuring and reference fields are shown on the display as rec-
tangles. 
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4.2 Description of the "2D-Images " Tab 

The "2D-Images" view shows result images of the 2D measurement. You may execute a measurement by 
pressing the "Start measurement" button. 

Note:  The "2D-Images" tab is only available if using a reflectCONTROL or a surfaceCONTROL sensor and 
if the "3D + 2D -Images" data format is selected (see Chapter 3.4.1 and 3.4.3). 

 

 
 

Fig. 4.4: "2D-Images" view 

Display elements and parameters in the "2D-Images " view:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings 
(see Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chap-
ter 3.21). 

B Sensor settings:  Change the settings of the sensor with these values. Detail information about 
each parameter can be found in Chapter s 3.4.1 and 3.4.3. 

C Tab bar for switching between views:  This tab bar allows you to switch between the four main 
views (see Chapter 3.2). 

D "Start measurement " button:  Click on this button to perform a measuring operation, calculate 
the measurement results and display the result images of the 2D measurement.  

E Status line:  Status and error messages are displayed on the status line (see Chapter 8.1). 

  

1 Tab bar for switching between subviews: This tab bar allows you to switch between the sub-
views of the "Data acquisition" view (see Chapter 4). 

2 "Display " / "Measurement " toolbar: Using this toolbar, you scale the 2D -display and activate 
various options for mouse interaction  (see Chapter 4.1, section "2"). 

3 Camera selector : Select whether the result images of camera 1 or camera 2 are shown. 

4 2D-Images x : The following parameters for the 2D measurement are available:  
- Amplitude scale:  The scaling factor for the gray values in the amplitude image.  

A 

B 

C 

E 

2 

1 5 

7 

D 

3 

4 

6 

8 



Description of the "Data Acquisition" View 

Page 77 

- Amplitude offset:  The offset for the gray values in the amplitude image.  
- Curvature /Gradient  scale:  The scaling factor for the gray values in the curvature or gradient 

image. 
- Curvature /Gradient  offset:  The offset for the gray values in the curvature or gradient image. 
- Base intensity scale:  The scaling factor for the gray values in the base intensity image.  
- Base intensity offset:  The offset for the gray values in the base intensity image. 
- Separat e measurement parameters:  If this parameter is active, you may use different val-

ues for the respective cameras. 

5 Amplitude x: This display visualizes the last measured amplitude image of the selected camera . 

6 Curvature x / Gradient x: This display visualizes the last measured curvature or gradient image 
of the selected camera. 

7 Base intensity x: This display visualizes the last measured base intensity image of the selected 
camera. 

8 Histograms : The frequency distribution of the gray values from 0 to 255 in the region of interest 
 of the selected measurement image is shown. The selected region of interest matches with 

the corresponding region of interest in the "Display image data" view. In order to display the dis-
tribution of a certain image, click with the mouse pointer into the amplitude, curvature or base 
intensity image. Below, the following information is shown:  

- Underexposed pixels : The number of pixels whose gray value is smaller than three. 
- Overexposed pixels : The number of pixels whose gray value is 255. 
- Min. gray value : The minimum gray value of the corresponding raw image . 
- Max. gray value : The maximum gray value of the corresponding raw image . 
- Average gray value:  The average gray value of the corresponding raw image . 

Note:  Use the Buttons  and  respectively in order to maximize and minimize respectively the corre-
sponding display (raw image / histogram). 
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4.4 Description of the "3D-View" Tab 

The last transferred point cloud of the connected sensor is visualzed in the "3D-View" tab. 

 

 
Fig. 4.6: "3D-View" tab 

Display elements and parameters in the "3D-View" tab: 

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings 
(see Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chap-
ter 3.21). 

B Sensor settings:  Change the settings of the sensor with these values. Detail information about 
each parameter can be found in Chapter s 3.4.1 and 3.4.3. 

C Status display:  The status display shows current sensor information and the last measurement 
that was carried out (see Chapter 3.7). 

D Display settings:  Use this section to specify settings for the 2D - and 3D-View (see Chap-
ter 3.8). 

E 3D data : Use these parameters for removing a trend of the 3D data (see Chapter 3.9). 

F Lighting/Surface:  Use this input field to set the lighting and surface properties of the 3D data 
(see Chapter 3.10). 

G Tab bar for switching between views:  This tab bar allows you to switch between the four main 
views (see Chapter 3.2). 

H 3D-View:  The 3D-View visualizes the last measured point cloud of the sensor ( see Chap-
ter 3.11) 

I "Start measurement " button:  Click on this button to perform a measuring operation, calculate 
the measurement results and display the point cloud in the 3D -View. 

J Status line:  Status and error messages are displayed on the status line (see Chapter 8.1). 
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1 Tab bar for switching between subviews: This tab bar allows you to switch between the sub-
views of the "Data acquisition" view (see Chapter 4). 

2 Preview: The preview visualizes the last measured point cloud of the sensor as a 2½ -D image 
(see Chapter 4.4.1). 

3 2D-View: The 2D-View visualizes the last measured point cloud of the sensor as a 2½-D image. 
You have various options for interacting with the image ( see Chapter 4.4.2). 

4.4.1 Description of the Preview Window  
The preview window visualizes the last measured point cloud of the sensor as a 2½ -D image. The pre-
view window is updated after executing a measurement. The colored texture of the display represents the 
height values of the individual points . 

 
Fig. 4.7: Preview window 

3DInspect offers the possibility to maximize the preview window. Press the button "Maximize Preview" or 
"Restore Preview". 

  
Fig. 4.8: "Maximize/Restore Preview" button 

4.4.2 Description of the 2D -View 
The 2D-View visualizes the last measured point cloud of the sensor as a 2½-D image. After executing the 
measurement the point cloud displayed in the 2D -View. The colored texture of the display represents the 
height values of the individual points.  

 
Fig. 4.9: 2D-View 

The 2D-View offers the following interaction options:  

- Zooming in/out the range: Enable the "Zoom" mode by pressing the "Zoom" button  (see 
Fig. 4.10). Press the left mouse button and keep it  pressed to draw out a range. The 2D-View then 
completely visualizes the marked range when you release the mouse button. You can mark a 
range as often as required and zoom in the marked range. You use this function to display certain 
ranges with particular  detail. Alternatively, you can use the mouse wheel to zoom in and out.  

 
Fig. 4.10: "Zoom" button 

In order to display the data completely in the 2D -View, press the "Fit to window" button (see 
Fig. 4.11) 
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Fig. 4.11: "Fit to window" button 

- Moving of the range : Enable the "Move" mode by pressing the "Move" button (see Fig. 4.12). 
Press the left mouse button and move the range. Release the mouse button.  

 
Fig. 4.12: "Move" button 

- Display extended information of a poi nt: Press the correspondent button  (see Fig. 4.13) to acti-
vate or deactivate the "Pipette" mode. Press the left mouse button on the desired point. Th e infor-
mation for the point will now be displayed in a tooltip next to the mouse pointer.  

 
Fig. 4.13: "Pipette" button 

- Profile mode : 3DInspect offers the possibility to display the height information along the X and Y 
axis at a defined point as profile section  (see Fig. 4.14). Press the "Pipette+Profile " button (see 
Fig. 4.15) in order to activate the profile mode. Pre ss the left mouse button on the desired point. 
The information for the point will now be displayed in a tooltip next to the mouse pointer and the 
profile section will be displayed under and accordingly next to the respective axis.  

 
Fig. 4.14: "Profile mode" view 

 
Fig. 4.15: "Pipette+Profile " button 

To compare the profile evaluation along the X and Y axis, press the "Keep z scaling for row and col-
umn data" button (see Fig. 4.16). Activating this option both profile v iews are scaled equally in z 
direction. Deactivating this option the scaling is adapted separately in both profile views to the ac-
tual values in z direction. 

 
Fig. 4.16: "Keep z scaling for row and column data" button 

- Maximize 2D -View: 3DInspect offers the possibility to maximize the 2D-View. Press the button 
"Maximize 2D-View" or "Restore 2D-View" (see Fig. 4.17). 

  
Fig. 4.17: "Maximize/Restore 2D-View" button 
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4.5 Description of the "2D-View" Tab (3D Profile Unit  / scanCONTROL 30XX ) 

The "2D-View" view is available for the 3D Profile Unit and for scanCONTROL 30XX sensors. This view vis-
ualizes the last measured profile of the connected sensor . 

 

 
Fig. 4.18: "2D-View" tab 

Display elements and parameters in the "2D-View" tab: 

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings 
(see Chapter 3.20.3) and undo and restore changes of settings and parameters (see Chap-
ter 3.21). 

B Sensor settings:  Change the settings of the sensor with these values. Detail information about 
each parameter can be found in Chapter s 3.4.5. 

C Status display:  The status display shows current sensor information and the last measurement 
that was carried out (see Chapter 3.7). 

D 2D-View:  The 2D-View visualizes the 2D data (see Chapter 3.13). 

E "2D Profile View " toolbar:  Use this toolbar to scale the 2D Profile View and activate various op-
tions for mouse interaction  (see Chapter 3.13). 

F Status line:  Status and error messages are displayed on the status line (see Chapter 8.1). 

G Tab bar for switching between views:  This tab bar allows you to switch between the four main 
views (see Chapter 3.2). 

  

1 Tab bar for switching between subviews: This tab bar allows you to switch between the sub-
views of the "Data acquisition" view (see Chapter 4). 
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5. Description of the "Data Preprocessing " View 
 In this view, you can select and parameterize programs for preprocessing the measurement data.  

 
Fig. 5.1: "Data preprocessing" view 

Display Elements and Parameters in the "Data Preprocessing " View: 

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters and reset selected parameters to default settings ( see Chap-
ter 3.20.3). 

B List of active measuring programs:  This section displays the active measuring programs from 
the "Data preprocessing" group. You can add and remove measuring programs ( see Chap-
ter 3.15), move them (see Chapter 3.16) and select an active measuring program for parame-
terizing and displaying the measured values.  

C Measuring program parameters:  In this section you can configure the currently selected meas-
uring program ( see Chapter 3.18). 

D Measuring program groups / Tab bar for switching between views:  This tab bar allows you 
to switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the 
section for adding, removing and selecting measuring program  groups (see Chapter 3.17). 

E 2D Profile View /3D-View:  If the measuring program  is a 2D measuring program  the 2D Profile 
View visualizes the selected 2D profile (see Chapter 3.13), else the 3D-View shows the last 
measured point cloud of the sensor or the input/output point cloud of the currently selected 
measuring program ( see Chapter 3.11). 

F "Measuring " toolbar:  Use this toolbar to set various ROIs for the measurement (see Chap-
ter 3.18.4, 3.18.5, 3.18.6 and 3.18.7). 

G "2D-View" / "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate 
system and activate various options for mouse interaction  in the 2D Profile View in the 2D mode 
(see Chapter 3.13) or the 3D-View in the 3D mode (see Chapter 3.11). 

H "Start measurement " button:  Click on this button to perform a measuring operation, calculate 
the measurement results and display the point cloud and measurement results of the currently 
selected measuring program in the 3D -View. 

I Status bar:  Status and error messages are displayed  in the status bar (see Chapter 8.1). 
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5.1 Description of the Measuring Programs in the "Data Preprocessing " Group  

In this group, you will find programs for selecting, filtering, transforming and aligning 3D point clouds  and 
2D profiles. 

      
Fig. 5.2: "Data preprocessing" group 

Measuring Programs in the "Data Preprocessing " Group:  

- Position Correction: Adjusting the mounting position of the sensor using a static rotation and trans-
lation (see Chapter 5.1.1). 

- Select points: Select 3D points by using regions of interest and discard the remaining points  see 
Chapter 5.1.2). 

- Bounding Box Alignment: Align a point cloud by means of a bounding box ( see Chapter 5.1.3). 
- Plane Alignment: Align a point cloud by means of a plane (see Chapter 5.1.4). 
- Point Alignment: Align a point cloud by means of a point (see Chapter 5.1.5). 
- Plane Line Point Alignment: Align a point cloud by means of a plane, a line and a point  (see Chap-

ter 5.1.6). 
- Contour Alignment: Align a point cloud by means of a contour  (see Chapter 5.1.7). 
- Point Cloud Alignment: Align a point cloud by means of a reference point cloud  (see Chap-

ter 5.1.8). 
- Resample: Resamples the point cloud and creates a point cloud w hich has a grid with definded 

point distances in x and y direction  (see Chapter 5.1.9). 
- Trend Removal: Remove a trend of a point cloud (see Chapter 5.1.10). 
- Average Filter: Filter a point cloud by using an average filter (see Chapter 5.1.11). 
- Median Filter: Filter a point cloud by using a median filter (see Chapter 5.1.12). 
- Low Pass Filter: Filter a point cloud by using a low pass filter (see Chapter 5.1.13). 
- High Pass Filter: Compute the difference of a point cloud which has been filtered wit h a low pass 

filter from the original point cloud ( see Chapter 5.1.14). 
- Closing: Fill gaps of a point cloud by using a dilatation and an erosion filter (see Chapter 5.1.15). 
- Erosion: Filter a point cloud by using an erosion filter  (see Chapter 5.1.16). 
- Opening: Enlarge gaps of a point cloud  by using a dilatation and an erosion filter (see Chap-

ter 5.1.17). 
- Digital Stone: Highlight raised and recessed areas on a curved surface  (see Chapter 5.1.18). 
- Cylinder Unwinding : Unwind a point cloud using a cylinder  (see Chapter 5.1.19). 
- Sphere Unwinding: Unwind a point cloud using a sphere (see Chapter 5.1.20). 
- Remove Points: Remove isolated points (see Chapter 5.1.21). 
- Wave compensation: Compensate waves in y direction ( see Chapter 5.1.22). 
- Profile Section: Generate a 2D profile from a 3D point cloud  (see Chapter 5.1.23), which is neces-

sary as data source for 2D-measuring programs . 
- Digital Master: Apply a shape deduction to a known measurement object (see Chapter 5.1.24). 
- Texture Creation: Insert data of a point cloud as a texture into another point cloud  (see Chap-

ter 5.1.25). 
- Position Correction 2D: Adjusting the mounting position of the sensor using a static rotation and 

translation (see Chapter 5.1.26). 
- Select points 2D: Select 2D points by using regions of interest and discard the remaining points 

see Chapter 5.1.27). 
- Line Alignment 2D: Align a 2D profile by means of a line (see Chapter 5.1.28). 
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- Point Alignment 2D: Align a 2D profile by means of a point (see Chapter 5.1.29). 
- Contour Alignment 2D: Align a 2D profile by means of a contour (see Chapter 5.1.30). 
- Average Filter 2D: Filter a 2D profile by using an average filter (see Chapter 5.1.31). 
- Median Filter 2D: Filter a 2D profile by using a median filter ( see Chapter 5.1.32). 
- Low Pass Filter 2D: Filter a 2D profile by using a low pass filter (see Chapter 5.1.33). 
- High Pass Filter 2D: Compute the difference of a 2D profile  which has been filtered with a low pass 

filter from the original 2D profile  (see Chapter 5.1.34). 
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Display Elements and Parameters in the "Position Correction " Program : 

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings (see 
Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chapter 3.21). 

B List of active measuring programs:  This section displays the active measuring programs from 
the "Data preprocessing" group. You can add and remove measuring programs ( see Chap-
ter 3.15), move them (see Chapter 3.16) and select an active measuring program for parameter-
izing and displaying the measured values.  

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting measuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "Measuring " toolbar:  Use this toolbar to set various ROIs for the measurement (see Chap-
ter 3.18.4, 3.18.6 and 3.18.7). 

F "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate sy stem and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 

G "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the point cloud and measurement results of the currently se-
lected measuring program in the 3D -View. 

H Results display:  By default, the characteristics of the cumulative transformation (Euler angle 
X/Y/Z, translation X/Y/Z and the inverse values) resulting from all previous programs and from the 
current program are displayed.  In setup mode, the characteristic data of the original plane and of 
the transformed plane are displayed.  

I Status bar:  Status and error messages are displayed in the status bar ( see Chapter 8.1). 

 
1 - Input data:  Use this selection field to select the input data for the program (see also Chap-

ter 3.18.3). 
- Display:  Select whether input data, output data or both is displayed in the 3D -View (this selec-

tion is not available if setup mode is active) . 

2 Correction  settings:   
 - Rotation angle x/y/z  [°]: The Euler angle in the relevant direction about which the point cloud is 

rotated. The origin of the coordinate system is used as center of rotation. The Euler angles are 
applied in the following order: X axis, Y axis, Z axis. 

 - Translation x/y/z [mm]: The offset by which the point cloud  is moved in the relevant direction.  

3 Reset values: Resets the "Rotation angle X/Y/Z" and "Translation X/Y/Z" values to zero. 

4 Setup mode: This option field allows you to activate or deactivate setup mode.  

5 Calculate values: In setup mode, click on this button to calculate the Euler angles and offset such 
that the fitted plane lies horizontally in the coordinate system and the center of gravity of the fitted 
points is at the center of the coordinate system.  

6 3D-View: In the 3D-View, the input point cloud (gray) and the transformed point cloud (green) are 
displayed. In setup mode, the original and the transformed plane and, if applicable, the ROIs are 
also displayed.  

Note:  The position correction  is performed as follows: first, the rotation around the origin of the coordi-
nate system, then the movement of the profile.  
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5.1.2 "Select Points " Measuring Program  
Use the "Select Points" program to select 3D points from the ROIs and to discard the remaining points. 
This can be useful if, for example, parts of the holder or support surface of the measured object are within 
the measuring field or in the event of reflections not produced by the measured object. You can use up to 
four ROIs. For each ROI, you can select whether the points inside or outside the ROI should be dis-
carded. Discarded points are shown in gray, and selected points are shown in green and can be used as 
input data in subsequent measuring programs. Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 
- Set the parameters for the ROIs in order to eliminate interfering points (see below, section "E" and 

Chapter 3.18.4, 3.18.6 and 3.18.7). 

 
Fig. 5.4: "Select Points" Measuring Program 

Display Elements and Parameters in the "Select Points " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters and reset selected parameters to default settings ( see Chapter 3.20.3). 

B List of active measuring programs:  This section displays the active measuring programs from the 
"Data preprocessing" group. You can add and remove measur ing programs ( see Chapter 3.15), 
move them (see Chapter 3.16) and select an active measuring program for parameterizing and 
displaying the measured values.  

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting measuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "Measuring " toolbar:  Use this toolbar to set the ROIs (see Chapter 3.18.4, 3.18.6 and 3.18.7). 

F "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate system and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 

G "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the point cloud and measurement results of the currently s e-
lected measuring program in the 3D -View. 

H Status bar:  Status and error messages are displayed in the status bar ( see Chapter 8.1). 
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1 - Input data:  Use this selection field to select the input data for the program (see also Chap-
ter 3.18.3). 

- Display:  Select whether input data, output data or  both is displayed in the 3D -View. 

2 Invert:  Check this box to invert the selection of points . 

3 3D-View: In the 3D-View, the discarded points (gray) and the selected points (green) are dis-
played.  
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5.1.3 "Bounding Box Alignment " Measuring Program  
Use the "Bounding Box Alignment" program to align a point cloud. This step allows to compensate for 
changes to the orientation and position of the object in different measurements. Therefore, ROIs that are 
used in subsequent measuring programs are not affected by the positi on and orientation changes and 
can be used at defined positions relative to the object.  

The measuring program calculates an enclosing box at selected points. The point cloud is rotated about 
one of the three coordinate axes and moved such that the box is p arallel to the two remaining coordinate 
axes and the center of gravity of the box is in the origin of the coordinate system.  

The enclosing box is calculated as follows: First, the point cloud is projected onto the plane defined by 
the axis of rotation. An enclosing rectangle is calculated based on the projected points. The height of the 
box is given by the minimum and maximum coordinates of the points along the axis of rotation.  

Note:  If the object being measured is not point -symmetrical, the program can co mpensate for rotations of 
up to max. 180° in one range by virtue of the symmetry properties of the box.  

Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 
- If necessary, limit the range for the box calculation in order to eliminate interfering points (see sec-

tion "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 
- Select the axis of rotation and, if applicable, the axis for alignment (see below, section "2"). 
- If applicable, select measured values that are to be used later for calculation, OK/nOK assessment, 

logging and output (see below, section "H" and Chapter 3.18.9). 

 
Fig. 5.5: "Bounding Box Alignment" Measuring Program 
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Display Elements and Parameters in the "Bounding Box  Alignment " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings ( see 
Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chapter 3.21). 

B List of active measuring programs:  This section displays the active measuring programs from the 
"Data preprocessing" group. You can add and remove measuring programs ( see Chapter 3.15), 
move them (see Chapter 3.16) and select an active measuring program for parameterizing and 
displaying the measured values. 

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting measuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "Measuring " toolbar:  Use this toolbar to set various ROIs for the measurement (see Chap-
ter 3.18.4, 3.18.6 and 3.18.7). 

F "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate system  and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 

G "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the point cloud and measurement results of the currently se-
lected measuring program in the 3D -View. 

H Results display:  The characteristics of the transformation (Euler angle X/Y/Z, translation X/Y/Z and 
the inverse values) are displayed.  

I Status bar:  Status and error messages are displayed in the status bar ( see Chapter 8.1). 

  

1 - Input data:  Use this selection field to select the input data for the program (see also Chap-
ter 3.18.3). 

- Display:  Select whether input data, output data or both is displayed in the 3D -View. 
- Output:  Select the type of output of the transformation results. With the option "Global transfor-

mation" the cumulative transformation, which results from all predecessor programs and from 
the current program, is output. With the "Local transformation" option, only the transformation of 
the current program is output.  

2 - Rotation axis:  Select the axis of rotation about which you want the point cloud to rotate. The 
axis defines, among other things, the plane used for projecting the points and for calculating 
the enclosing rectangle (see above).  

- Alignment axis:  If you have selected the Z axis as the axis of rotation, you can additionally 
specify whether the longitudinal side of the enclosing rectangle should be aligned in parallel 
with the X axis or the Y axis using the parameter "Axis for alignment" (see above, section "2"). 

3 3D-View: The 3D-View shows the input point cloud (gray), the calculated box on the input point 
cloud and the aligned point cloud (green).  
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5.1.4 "Plane Alignment " Measuring Program  
Use the "Plane Alignment" program to align a point cloud. This step allows to compensate for changes to 
the pitch of the object in different measurements. Therefore, ROIs that are used in subsequent measuring 
programs are not affected by the pitch changes and can be used at defined positions relative to the ob-
ject. 

The object is rotated about a selectable rotation point so that the ref erence plane is parallel to the xy 
plane. Additionally, the position of the object may be compensated. By this the object will be translated 
so that the rotation point is equal to the center o f the coordinate system.  

Note:  In addition to the input point cloud, the "Plane Alignment" measuring program requires a reference 
plane and a rotation point as input data. These objects have to be computed with the "Plane Fit" measur-
ing program ( see Chapter 6.1.3) which has to be in a previous program group. Alternatively you may use 
another measuring program for computation of the rotation point (see below, section "1"). 

Proceed as follows: 

- First, if you have not already, activate the "Evaluation" view (see Chapter 5.1.33), insert the "Plane 
Fit" measuring program and configure the measuring program in order to obtain a reference plane  
and a rotation point  (see Chapter 6.1.3). Alternatively you may use another measuring program for 
computation of the rotation point (see below, s ection "1"). 

- Now, create a new program group ( see Chapter 3.17) and insert the "Plane Alignment" program in 
the "Data preprocessing" section. 

- Select the input point cloud , the reference plane and the rotation point for the program (see below, 
section "1" and Chapter 3.18.3). 

- If required, activate the position correction of the object in addition to the pitch cor rection (see be-
low, section "2"). 

- If applicable, select measured values that are to be used later for calculation, OK/nOK assessment, 
logging and output (see below, section "H" and Chapter 3.18.9). 

 
Fig. 5.6: "Plane Alignment" Measuring Program 
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Display Elements and Parameters in the "Plane Alignment " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings ( see 
Chapter 3.20.3) and undo and restore changes of  settings and parameters (see Chapter 3.21). 

B List of active measuring programs:  This section displays the active measuring programs from the 
"Data preprocessing " group. You can add and remove measuring programs ( see Chapter 3.15), 
move them (see Chapter 3.16) and select an active measuring program for parameterizing and 
displaying the measured values.  

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting m easuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate system  and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 

F "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the point cloud and measurement results of the currently se-
lected measuring program in the 3D -View. 

G Results display:  The characteristics of the transformation (Euler angle X/Y/Z, translation X/Y/Z and 
the inverse values) are displayed.  

H Status bar:  Status and error messages are displayed in the status bar ( see Chapter 8.1). 

  

1 - Input data:  Use this selection field to select the input data , the reference plane and the rotation 
point for the program (see also Chapter 3.18.3). An overview of measuring programs, which 
provide points and planes, can be found in Chapter 3.19.1 and 3.19.3. 

- Display:  Select whether input data, output data or both is displayed in t he 3D-View. 
- Output:  Select the type of output of the transformation results. With the option "Global transfor-

mation" the cumulative transformation, which results from all predecessor programs and from 
the current program, is output. With the "Local transformation" option, only the transformation of 
the current program is output.  

2 Shift rotation  point  to origin : You may activate the position correction of the object in addition to 
the pitch correction here.  

3 3D-View: The 3D-View shows the input point cloud (gray), the reference plane (yellow), the rotation 
point (orange)  and the aligned point cloud (green).  
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5.1.5 "Point Alignment " Measuring Program  
Use the "Point Alignment" program to align a point cloud. This step allows to compensate for changes to 
the position of  the object in different measurements. Therefore, ROIs that are used in subsequent meas-
uring programs are not affected by the position changes and can be used at defined positions relative to 
the object.  

The object is aligned on a selectable point so that the alignment point becomes the origin of the coordi-
nate system. 

Note:  In addition to the input point cloud, the "Point Alignment" measuring program requires an align-
ment point as input data. This point is computed  by a measuring program with a point as output value 
(see Chapter 5.1.33) which has to be in a prev ious program group.  

Proceed as follows: 

- First, if you have not already, activate the "Evaluation" view (see Chapter 5.1.33), insert a measur-
ing program with a point as output value  (see below, section "1") and configure this measuring pro-
gram in order to obtain an alignment point.  

- Now, create a new program group ( see Chapter 3.17) and insert the "Point Alignment" program in 
the "Data preprocessing" section. 

- Select the input point cloud  and the alignment point for the program (see below, section "1" and 
Chapter 3.18.3). 

- If applicable, select measured values that are to be used later for calculation, OK/nOK assessment, 
logging and output (see below, section "H" and Chapter 3.18.9). 

 
Fig. 5.7: "Point Alignment" Measuring Program 
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Display Elements and Parameters in the "Point  Alignment " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings ( see 
Chapter 3.20.3) and undo and restore changes of  settings and parameters (see Chapter 3.21). 

B List of active measuring programs:  This section displays the active measuring programs from 
the "Data preprocessing " group. You can add and remove measuring programs ( see Chap-
ter 3.15), move them (see Chapter 3.16) and select an active measuring program for parameter-
izing and displaying the measured values.  

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting m easuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate system and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 

F "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the point cloud and measur ement results of the currently se-
lected measuring program in the 3D -View. 

G Results display:  The characteristics of the transformation (Euler angle X/Y/Z, translation X/Y/Z and 
the inverse values) are displayed.  

H Status bar:  Status and error messages are displayed in the status bar ( see Chapter 8.1). 

  

1 - Input data:  Use this selection field to select the input data  and the alignment point  (see also 
Chapter 3.18.3). An overview of measuring programs, which provide points, can be found in 
Chapter 3.19.1. 

- Display:  Select whether input data, output data or both is displayed in the 3D -View. 
- Output:  Select the type of output of the transformation results. With the option "Global transfor-

mation" the cumulative transformation, which results from all predecessor programs and from 
the current program, is output. With the "Local transformation" option, on ly the transformation 
of the current program is output.  

2 3D-View: The 3D-View shows the input point cloud (gray) , the alignment point (orange)  and the 
aligned point cloud (green).  
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5.1.6 "Plane Line Point Alignment " Measuring  Program  
Use the "Plane Line Point Alignment" program to align a point cloud . This step allows to compensate for 
changes to the orientation and position of the object in different measurements.  Therefore, ROIs that are 
used in subsequent measurin g programs are not affected by the pitch changes and can be used at de-
fined positions relative to the object.  

The point cloud is aligned by means of a reference plane, a reference line and a reference point so that 
the following conditions are met:  

- The reference plane is equal to the xy plane.  
- The reference line is parallel to the x axis with y = 0.  
- The x coordinate of the reference point is 0.  

The aligned point cloud may be inverted in y and z direction, if necessary . 

Note:  In addition to the input point cloud, the "Plane Line Point Alignment" measuring program requires a 
reference plane, a reference line and a reference point as input data. These objects have to be computed 
with different measuring program s, which have to be in a previous program group (see below, section 
"Input data"). 

Proceed as follows: 

- First, if you have not already, activate the "Evaluation" view (see Chapter 5.1.33), insert measuring 
programs for creating a plane, a  straight line and a point  and configure the measuring program s. 

- Now, create a new program group ( see Chapter 3.17) and insert the "Plane Line Point Alignment" 
program in the "Data preprocessing" section. 

- Select the input point cloud , the reference plane, the reference line and the reference point for the 
program (see below, section "1" and Chapter 3.18.3). 

- Enter the angle of the reference line and also select if the point cloud has to be inver ted in y and in 
z direction respectively (see below, section "2"). 

- If applicable, select measured values that are to be used later for calculation, OK/nOK assessment, 
logging and output (see below, section "H" and Chapter 3.18.9). 

 
Fig. 5.8: "Plane Line Point Alignment" Measuring Program 
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Display Elements and Parameters in the "Plane Line Point Alignment " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings ( see 
Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chapter 3.21). 

B List of active measuring programs:  This section displays the active measuring programs from the 
"Data preprocessing" group. You can add and remove measuring programs ( see Chapter 3.15), 
move them (see Chapter 3.16) and select an active measuring program for parameterizing and 
displaying the measured values.  

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting measuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate system  and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 

F "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the point cloud and measurement results of the currently se-
lected measuring program in the 3D -View. 

G Results display:  The characteristics of the transformation (Euler angle X/Y/Z, translation X/Y/Z and 
the inverse values) are displayed.  

H Status bar:  Status and error messages are displayed in the status bar ( see Chapter 8.1). 

  

1 - Input data:  Use this selection field to select the input data , the reference plane, the reference 
line and the reference point  for the program (see also Chapter 3.18.3). An overview of measur-
ing programs, which provide points, lines and planes, can be found in Chapter 3.19.1, 3.19.2 
and 3.19.3. 

- Display:  Select whether input data, output data or both is displayed in the 3D -View. 
- Output:  Select the type of output of the transformation results. With the option "Global transfor-

mation" the cumulative transformation, which results from all predecessor programs and from 
the current program, is output. With the "Local transformation" option, only the transformation of 
the current program is output.  

2 - Angle: Enter the angle of the reference line relative to the X axis in the X/Y plane.  

Note:  If the measured angle is outside +/ -90° relative to the specified angle, the point cloud is 
rotated by 180° degrees around the Z axis. 

- Invert Z/Y: Select whether the point cloud has to be inverted in z and in y direction respectively.  
The points are rotated 180° around the X or Z axis 

3 3D-View: The 3D-View shows the input point cloud (gray), the reference plane (yellow), the refer-
ence line (orange), the reference point (orange)  and the aligned point cloud (green).  
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Fig. 5.10: "Contour Alignment" Measuring Program 

Display Elements and Parameters in the "Contour  Alignment " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings ( see 
Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chapter 3.21). 

B List of active measuring programs:  This section displays the active measuring programs from the 
"Data preprocessing" group. You can add and remove measuring programs ( see Chapter 3.15), 
move them (see Chapter 3.16) and select an active measuring program for parameterizing and 
displaying the measured values.  

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting measuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "Measuring " toolbar:  Use this toolbar to set various ROIs for the measurement (see Chapter 3.18.4, 
3.18.6 and 3.18.7). 

F "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate system and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 

G "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the point cloud and measurement results of the currently se-
lected measuring program in the 3D -View. 

H Results display:  The characteristics of the transformation (Euler angle X/Y/Z, translation X/Y/Z and 
the inverse values) and the matching score value  are displayed.  

I Status bar:  Status and error messages are displayed in the status bar ( see Chapter 8.1). 

  

1 - Input data:  Use this selection field to select the input data for the program (see also Chap-
ter 3.18.3). 

- Display:  Select whether input data, output data or both is displayed in the 3D -View (this selec-
tion is not available if setup mode is active) . 

- Output:  Select the type of output of the transformation results. With the option "Global transfor-
mation" the cumulative transformation, which results from all predecessor programs and from 
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the current program, is output. With the "Local transformation" option, only the transformation of 
the current program is output.  

2 Setup mode : Use this parameter in order to activate the setup mode of the program.  

3 3D-View: The 3D-View shows the input point cloud (gray) and the aligned point cloud (green). The 
template contour of the current point cloud is displayed in blue and the target contour ( template 
contour) is displayed in purple.  
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5.1.9 "Resampl e" Measuring Program  
Use the "Resample" program in order to create a point cloud which has a grid with definded point dis-
tances in x and y direction . This step is necessary, when the original grid is destroyed by previous filter 
operations or if the used sensor type (scanCONTROL 30XX) creates a point cloud without a defined grid . 
Thus, subsequent filter operations which require a defined grid can be processed . 

Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 
- If necessary, define a cube-shaped resampling range  (see section "E" and Chapter 3.18.4, 3.18.6 

and 3.18.7). Then, the resampling operation is processed exactly in this range. If you do not define 
a resampling range, the bounding box of the current point cloud is used as resampling range.  

- Select the desired values for the resolution in x and y direction  (see below, section "2"). 

Note:  The number of points of the resampled point cloud results from the resampling range and the reso-
lution. 

 
Fig. 5.13: "Resample" Measuring Program 

Display Elements and Parameters in the "Resample " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings ( see 
Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chapter 3.21). 

B List of active measuring programs:  This section displays the active measuring programs from the 
"Data preprocessing" group. You can add and remove measuring programs ( see Chapter 3.15), 
move them (see Chapter 3.16) and select an active measuring program for parameterizing and 
displaying the measured values.  

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting m easuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "Measuring " toolbar:  Use this toolbar to set various ROIs for the measurement (see Chap-
ter 3.18.4, 3.18.6 and 3.18.7). 
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5.1.10 "Trend Removal " Measuring Program  
Use the "Trend Removal" program to remove a point cloud trend. To set the trend, a polynomial is fitted 
to the point cloud using an approximation method. Then, the evaluation of the fitted polynomial is sub-
tracted from the point cloud. Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 
- If necessary, limit the range for setting the trend in order to eliminate points that do not fit the trend 

(see section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 
- Select the form of the trend and, if applicable, the degree of the trend (see below, section "2"). 

 
Fig. 5.14: "Trend Removal" Measuring Program 

Display Elements and Parameters in the "Trend Removal " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings ( see 
Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chapter 3.21). 

B List of active measuring programs:  This section displays the active measuring programs from the 
"Data preprocessing" group. You can add and remove measuring programs ( see Chapter 3.15), 
move them (see Chapter 3.16) and select an active measuring program for parameterizing and 
displaying the measured val ues. 

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting measuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "Measuring " toolbar:  Use this toolbar to set various ROIs for setting the trend (see Chap-
ter 3.18.4, 3.18.6 and 3.18.7). 

F "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate sy stem and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 

G "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the point cloud and measurement results of the currently s e-
lected measuring program in the 3D -View. 

H Status bar:  Status and error messages are displayed in the status bar ( see Chapter 8.1). 
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5.1.11 "Average Filter " Measuring Program  
Use the "Average Filter" program to filter a point cloud using an average filter. Proceed as follows: 

- If applicable, select the input data for the average filter (see below, section "1" and Chapter 3.18.3). 
- Select the filter size (see below, section "2"). 

 
Fig. 5.15: "Average Filter" Measuring Program 

Display Elements and Parameters in the "Average Filter " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings ( see 
Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chapter 3.21). 

B List of active measuring programs:  This section displays the active measuring programs from the 
"Data preprocessing" group. You can add and remove measuring programs ( see Chapter 3.15), 
move them (see Chapter 3.16) and select an active measuring program for parameterizing and 
displaying the measured values.  

C Measuring program grou ps / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting measuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate system  and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 

F "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the point cloud and measurement results of the currently se-
lected measuring program in the 3D -View. 

G Status bar:  Status and error messages are displayed  in the status bar (see Chapter 8.1). 

  

1 - Input data:  Use this selection field to select the input data for the program (see also Chap-
ter 3.18.3). 

- Display:  Select whether input data, output data or both is displayed in the 3D -View. 

2 Filter size: Select the filter size of the average filter. 

3 3D-View: The filtered point cloud is shown in the 3D -View.  
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5.1.12 "Median Filter " Measuring Program  
Use the "Median Filter" program to filter a point cloud using a median filter. Proceed as follows: 

- If applicable, select the input data for the median filter (see below, section "1" and Chapter 3.18.3). 
- Select the filter size (see below, section "2"). 

 
Fig. 5.16: "Median Filter" Measuring Program 

Display Elements and Parameters in the "Median Filter " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters and reset selected parameters to default settings ( see Chapter 3.20.3). 

B List of active measuring programs:  This section displays the active measuring programs from the 
"Data preprocessing" group. You can add and remove measuring programs ( see Chapter 3.15), 
move them (see Chapter 3.16) and select an active measuring program for parameterizing and 
displaying the measured values.  

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting measuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate system  and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 

F "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the point cloud and measurement results of the currently se-
lected measuring program in the 3D -View. 

G Status bar:  Status and error messages are displayed  in the status bar (see Chapter 8.1). 

  

1 - Input data:  Use this selection field to select the input data for the program (see also Chap-
ter 3.18.3). 

- Display:  Select whether input data, output data or both is displayed in the 3D -View. 

2 Filter size: Select the filter size of the median filter. 

3 3D-View: The filtered point cloud is shown in the 3D -View.  

  

A 

B 

C 

G F 

D 

E 

1 
2 

3 



Description of the "Data Preprocessing" View 

Page 113 



Description of the "Data Preprocessing" View 

Page 114 

5.1.13 "Low Pass Filter " Measuring Program  
Use the "Low Pass Filter" program to filter a point cloud using a Gaussian filter kernel. Structures with a 
wavelength greater than the predefined cut -off wavelength are preserved and components with shorter 
wavelengths are removed from the data. This makes it possible, in particu lar, to eliminate high-frequency 
and thus short-wave sensor noise. The size of the filter kernel is determined with the standard deviation 
calculated from the entered wavelength and the selected mode  and is displayed in the "Kernel size" info 
box. The mode makes it possible to strike a balance between high execution speed and optimal filter be-
havior. The algorithm parameter can be used to select the direction in which the filter acts . The behavior 
at the border of the point cloud can be adjusted with the "Border mode" parameter. Proceed as follows: 

- If applicable, select the input data for the low pass filter (see below, section "1" and Chap-
ter 3.18.3). 

- Select the algorithm, the cut -off wavelength, the mode and the border mode (see below, section 
"2"). 

 
Fig. 5.17: "Low Pass Filter" Measuring Program 

Display Elements and Parameters in the "Low Pass Filter " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings ( see 
Chapter 3.20.3) and undo and restore changes of settings and parameters ( see Chapter 3.21). 

B List of active measuring programs:  This section displays the active measuring programs from the 
"Data preprocessing" group. You can add and remove measuring programs ( see Chapter 3.15), 
move them (see Chapter 3.16) and select an active measuring program for parameterizing and 
displaying the measured val ues. 

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting measuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate system  and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 

F "Start measurement " button:  Click on this button to perform a measuring operation, calculate the 
measurement results and display the point cloud and measurement results of the currently se-
lected measuring program in the 3D -View. 
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5.1.14 "High Pass Filter " Measuring Program  
Use the "High Pass Filter" program in order to comp ute the difference of a point cloud which has been 
filtered with a low pass filter from the original point cloud . Structures with a wavelength smaller than the 
predefined cut -off wavelength are preserved and components with greater wavelengths are removed 
from the data. This makes it possible  to bring out structures of point clouds . The size of the filter kernel is 
determined with the standard deviation calculated from the entered wavelength and the selected mode  
and is displayed in the "Kernel size" info box. The mode makes it possible to strike a balance between 
high execution speed and optimal filter behavior. The algorithm parameter can be used to select the di-
rection in which the filter acts . The behavior at the border of the point cloud can be adjusted  with the 
"Border mode" parameter. Proceed as follows: 

- If applicable, select the input data for the high pass filter (see below, section "1" and Chap-
ter 3.18.3). 

- Select the algorithm, the cut -off wavelength, the mode and the border mode (see below, section 
"2"). 

 
Fig. 5.18: "High Pass Filter" Measuring Program 

Display Elements and Parameters in the "High  Pass Filter " Program:  

A "General " toolbar : Using this toolbar, you can select the data source  (see Chapter 3.4 and 3.5), 
save and load parameters (see Chapter 3.20), reset selected parameters to default settings ( see 
Chapter 3.20.3) and undo and restore changes of  settings and parameters (see Chapter 3.21). 

B List of active measuring programs:  This section displays the active measuring programs from the 
"Data preprocessing " group. You can add and remove measuring programs ( see Chapter 3.15), 
move them (see Chapter 3.16) and select an active measuring program for parameterizing and 
displaying the measured values.  

C Measuring program groups / Tab bar for switching between views:  This tab bar allows you to 
switch between the four main views (see Chapter 3.2). To the left of the tab bar you find the sec-
tion for adding, removing and selecting m easuring program groups ( see Chapter 3.17). 

D 3D-View:  The 3D-View visualizes the 3D data (see Chapter 3.11). 

E "3D-View" toolbar:  Use this toolbar to configure the orientation of the coordinate system  and acti-
vate various options for mouse interaction  in the 3D-View (see Chapter 3.11). 
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