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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 combined 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 assessed 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 programs. 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 coordinate 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. 



Introduction 

Page 9 

- 2D: The sensor transfers two-dimensional profiles. For evaluation of measurement data measuring 

programs for processing 2D profiles are available. The profiles are transferred and evaluated con-

tinuously. 

Note: The "2D" evaluation mode is only available when using a scanCONTROL 30XX sensor (see Chap-

ter 3.4.4, "Data format" parameter). 

Note: In offline mode the evaluation mode can be freely selected (see Chapter 3.25, section "4"). 

1.5 Functions of the Measuring Programs 

This list of functions should only be used as a brief overview. The measuring programs are split into three 

groups. A detail description of all measuring programs can be found in Chapter 5.1, 6.1 and 6.2. 

- Data preprocessing: Programs for selection, filtering, position correction and alignment of point 

clouds can be found in this group. 

 Position Correction: Adjusting the mounting position of the sensor using a static rotation and 

translation. 

 Select Points: Select 3D points by using regions of interest and discard the remaining points. 

 Bounding Box Alignment: Align a point cloud by means of a bounding box. 

 Plane Alignment: Align a point cloud by means of a plane. 

 Point Alignment: Align a point cloud by means of a point. 

 Plane Line Point Alignment: Align a point cloud by means of a plane, a line and a point. 

 Contour Alignment: Align a point cloud by means of a contour. 

 Point Cloud Alignment: Align a point cloud by means of a reference point cloud. 

 Resample: Resamples the point cloud and creates a point cloud which has a grid with de-

fined point distances in x and y direction. 

 Trend Removal: Remove a trend of a point cloud. 

 Average Filter: Filter a point cloud by using an average filter. 

 Median Filter: Filter a point cloud by using a median filter. 

 Low Pass Filter: Filter a point cloud by using a low pass filter. 

 High Pass Filter: Compute the difference of a point cloud which has been filtered with a low 

pass filter from the original point cloud. 

 Closing: Fill gaps of a point cloud by using a dilatation and an erosion filter. 

 Erosion: Filter a point cloud by using an erosion filter. 

 Opening: Enlarge gaps of a point cloud by using a dilatation and an erosion filter. 

 Digital Stone: Highlight raised and recessed areas on a curved surface.  

 Cylinder Unwinding: Unwind a point cloud using a cylinder. 

 Sphere Unwinding: Unwind a point cloud using a sphere. 

 Remove Points: Remove isolated points. 

 Wave compensation: Compensate waves in y direction. 

 Profile Section: Generate a 2D profile from a point cloud. 

 Digital Master: Apply a shape deduction to a known measurement object. 

 Texture Creation: Insert data of a point cloud as a texture into another point cloud. 

 Position Correction 2D: Adjusting the mounting position of the sensor using a static rotation 

and translation in the two dimensional space. 

 Select Points 2D: Select 2D points by using regions of interest and discard the remaining 

points. 

 Line Alignment 2D: Align a 2D profile by means of a line. 

 Point Alignment 2D: Align a 2D profile by means of a point. 

 Contour Alignment 2D: Align a 2D profile by means of a contour. 

 Average Filter 2D: Filter a 2D profile by using an average filter. 

 Median Filter 2D: Filter a 2D profile by using a median filter. 

 Low Pass Filter 2D: Filter a 2D profile by using a low pass filter. 

 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. 

 

- Find objects: Programs for fitting geometric objects can be found in this group. 

 Center of Gravity: Calculate the center of gravity of 3D points. 

 Extreme Point: Calculate an extreme point of 3D points. 

 Plane Fit: Calculate a fitting plane through 3D points. 
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 Line Fit: Calculate a fitting line through 3D points. 

 Sphere Fit: Calculate a fitting sphere through 3D points. 

 Cylinder Fit: Calculate a fitting cylinder through 3D points. 

 Cone Fit: Calculate a fitting cone through 3D points. 

 Circular Hole: Measure a circular hole in a point cloud. 

 Circular Pad: Measure a circular pad in a point cloud. 

 Rectangular Hole: Measure a rectangular hole in a point cloud. 

 Rectangular Pad: Measure a rectangular pad in a point cloud. 

 Edge: Measure a straight edge in a point cloud. 

 Seam: Measure a seam in a point cloud. 

 Groove: Measure a groove in a point cloud. 

 QR Code: Reads a QR Code from a point cloud. 

 Defect Extraction: Detect raised and recessed areas in a point cloud. 

 Center of Gravity 2D: Calculate the center of gravity of 2D points. 

 Extreme Point 2D: Calculate an extreme point of 2D points. 

 Line Fit 2D: Calculate a fitting line through 2D points. 

 Circle Fit 2D: Calculate a fitting circle through 2D points. 

 Corner Radius 2D: Calculate the radius of a 2D corner. 

 Roundness 2D: calculate the roundness of a 2D object. 

 Edge 2D: Measure a edge in a 2D profile.  

 Seam 2D: Measure a seam in a 2D profile. 

 Groove 2D: Measure a groove in a 2D profile. 

 Circle Seam 2D: Measure a seam in a circular 2D profile. 

 Circle Groove 2D: Measure a groove in a circular 2D profile. 

 Gap 2D: Measure a gap in a 2D profile. 

 

- Combine Objects: Programs for combing previously found objects. 

 Distance: Calculate the distance between two objects. 

 Angle: Calculate the angle difference between two objects. 

 Object Intersection: Calculate a new geometric object by intersection of two objects. 

 Perpendicular Point: Calculate a point by an orthogonal projection from a point to a plane or 

a line. 

 Midpoint: Calculate the midpoint from two points. 

 Line Creation: Create a straight line from two points. 

 Plane Creation: Create a plane from three points. 

 Distance 2D: Calculate the distance between two 2D objects. 

 Angle 2D: Calculate the angle difference between two 2D straight lines. 

 Object Intersection 2D: Calculate one or two 2D points by intersection of two 2D objects. 

 Perpendicular Point 2D: Calculate the perpendicular point from two 2D points. 

 Midpoint 2D: Calculate the midpoint from two 2D points. 

 Line Creation 2D: Create a straight line from two 2D points. 
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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++ 2017" 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 supply. 

  

 

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 connected 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 



Working with 3DInspect 

Page 14 

4 Measuring program groups: You may add and remove measuring program groups and select exist-

ing program groups in this section (see Chapter 3.17). 

5 Tab bar for switching between views: This tab bar allows you to switch between the four main views: 

- Data acquisition: In this view, you can set the parameters for the sensor for optimal measurement 

data acquisition (see Chapter 4). 

- Data preprocessing: In this view, you can select and parameterize programs for preprocessing 

the measurement data (see Chapter 5). 

- Evaluation: In this view, you can select and parameterize programs for calculating and combining 

geometric objects (see Chapter 6). 

- Outputs and results: In this view, you can filter and calculate measured values, assess them and 

configure them for output and logging (see Chapter 7). Additionally, you can set the parameters 

for the software operating mode (see Chapter 1.4). 

6 "Start measurement" button: Click on this button to perform a measuring operation, calculate the 

measured values and display the measured point cloud and the measured values. 

7 Status bar: The status bar is shown in the bottom region of the overview. It shows status and error 

messages. If an error is caused by a measuring program, you can directly access the affected measuring 

program by clicking on the underlined program name in the status bar. You can find a complete list of all 

possible messages in Chapter 8.1. 

 

3.3 Steps for Setting the Parameters for a Measuring Task 

The following sets out the basic approach for setting the parameters for a measuring task: 

- Set the parameters for the sensor in order to ensure optimal measurement data acquisition in the 

"Data acquisition" view (see Chapter 4). 

- In the "Data preprocessing" view, select programs for preprocessing the measurement data (see 

Chapter 4.5) and set the parameters for the individual programs. 

- In the "Evaluation" view, select programs for calculating geometric objects ("Find objects" group, 

see Chapter 6.1) and set the parameters for the individual programs. 

- In the "Evaluation" view, select programs for combining geometric objects (see Chapter 6.2) and 

set the parameters for the individual programs. 

- If applicable, you can configure filters for measured values in the "Outputs and results" view ("Filter" 

tab, see Chapter 7.3). 

- If applicable, you can calculate the results from measuring programs in the "Outputs and results" 

view ("Calculation" tab, see Chapter 7.4). 

- In the "Outputs and results" view, define limit values for selected measured values in order to evalu-

ate the measurement ("OK/nOK" tab, see Chapter 7.5) 

- In the "Outputs and results" view, configure the way in which the measurement is controlled and 

measured values are output ("Input/Output" tab, see Chapter 7.6) 

- Once parameterization is complete, save the parameters in a file (see Chapter 3.20.1). You can 

reload the saved file at a later time. 

- In the "Outputs and results" view, select the "Measurement mode" operating mode (see Chap-

ter 7). The software and sensor are now ready to automatically carry out measurements and out-

put measurement results. 

 

3.4 Online Mode 

After starting the software 3DInspect is in online mode. In online mode data from the sensor is transferred 

directly to the PC and visualized by the software. 

  

 

If you are in offline mode, you can activate the online mode either by selecting the "File  Connect 

to sensor" menu item or by pressing the corresponding button in the toolbar (see Fig. 3.2).  

 

Fig. 3.2: "Connect to sensor" button 

If exactly one senor is connected to the PC, 3DInspect connects to the connected sensor. 

If several sensors are connected, a dialog for selecting the sensor appears (see Fig. 3.3). Select a sen-

sor and confirm the dialog with the "OK" button to establish a connection to the selected sensor. 
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Fig. 3.3: "Select sensor" dialog box 

Parameters in the "Select sensor" dialog box: 

1 Sensor list: This list contains all Micro-Epsilon 3D sensors which are connected to the PC via Ethernet. 

2 Scan for sensors: Press this button in order to identify all sensors which are connected to the PC. 

 Select a sensor and confirm the dialog with "OK". 

3DInspect now uses the connected sensor as data source. You can make settings for the sensor in the 

"Sensor settings" input field (see Chapter 3.4.1, 3.4.3, 3.4.4 and 3.4.5). 

3.4.1 Description of the "Sensor Settings" Box (reflectCONTROL) 

Use the parameters in this box in order to configure the sensor when using the "reflectCONTROL" sensor 

type. 

 

Fig. 3.4: "Sensor settings" box (reflectCONTROL) 

You enter the following settings: 

- Exposure time [µs]: With this parameter you select the exposure time for the scanner. 

- Auto: In the "Display Image Data" View (see Chapter 4.1.1), an "Auto" button is available. Press 

this button in order to optimize the exposure time. In doing so, the software evaluates the image 

regions which are used for computing the histogram (see Chapter 4.1.1).  

- Pattern width [pix]: This parameter defines the stripe width of the sine pattern on the monitor. 

- Pattern type: This parameter provides predefined settings options for the number of sine patterns 

and of the images to be acquired for processing a measurement operation: 

 HighSpeed: 4 

 Balanced: 6 

 HighPrecision: 12 

 Custom: Select a custom value for the number of sine patterns (see Chapter 3.4.8, 

"PatternCount" parameter). 

- Amplitude threshold: This parameter provides predefined settings options for the amplitude 

threshold. For the calculation of the results, only pixels with an amplitude value larger than this 

value are used. Thus, undesirable pixels with low reflectivity (e.g. outside of the measuring object, 

or on the border) can be excluded. 

 Very low: 1 

 Low: 5 

 Medium: 15 

 High: 30 

 Custom: Select a custom value (see Chapter 3.4.8, "AmplitudeThreshold" parameter). 

- Data format: Select the format of the data to be transferred: 

 3D: reflectCONTROL transfers 3D point clouds. 

1 

2 
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 3D + 2D-Images: In addition to the 3D point clouds reflectCONTROL transfers 2D-Images 

(see Chapter 4.1.3) 

- Texture: Select which data should also be transferred as a texture. This value specifies which 

measurement data is used for the color texture of the point cloud. The selected information is eval-

uated for each individual point in the point cloud and displayed in color (see Chapter 3.8). The fol-

lowing selection options are available: 

 None: No texture is transferred. 

 Amplitude: The amplitude is used as a texture. 

 Curvature: The curvature is used as a texture. 

 Base intensity: The base intensity is used as texture. 

- Referencing state: Shows the referencing state, see Chapter 3.4.2 

- Start referencing mode: Starts the referencing mode, see Chapter 3.4.2 

- Resolution / Measuring field…: Opens a dialog for parameterization of the resolution and the 

measuring field in x-/y- direction, see Chapter 3.4.5 

- Advanced…: With this button you access the "Advanced Sensor settings" dialog box (see Chap-

ter 3.4.8). 

Note: The "Sensor settings" dialog box is available only in online mode! 

Note: The "Sensor settings" dialog box is available only in the "Data acquisition" view! 

Note: For further information on the configuration of the sensor, please refer to the operating instructions 

of the sensor used (Menu "?  Documentation", refer to Fig. 3.89). 
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3.4.2 Make Reference Measurements (reflectCONTROL) 

In order to perform high precision measurements with the reflectCONTROL sensor, it is possible to ini-

tially make reference measurements using special target objects. By means of the reference measure-

ments it is possible to compensate systematic measurement variations for subsequent measurements as 

far as possible. Proceed as follows in order to setup the sensor for performing high precision measure-

ments: 

- Start the referencing mode 

- Position the target object 

- Make a reference measurement 

- Stop the referencing mode 

The individual steps are described in detail below: 

- Start the referencing mode: 

Use the "Start referencing mode" button (see Fig. 3.4). The "Referencing settings" dialog appears 

(see Fig. 3.5). 

 

Fig. 3.5: "Referencing settings" dialog 

You enter the following settings: 

 Referencing type: Two modes are available for referencing. The mode depends on the tar-

get object which is used for the reference measurement: 

 Planar: An optically flat mirror with negligible flatness deviations is used as target ob-

ject 

 Nonplanar: A mirror with well-known deviations in the µm range is used as target ob-

ject. When using a nonplanar object, it is necessary to specify a description file of the 

object (see below). 

 Referencing target file: When using a nonplanar object, use this field in order to specify the 

corresponding description file. If you have already specified the file earlier and if you didn’t 

change the referencing object, this step is not necessary. The last loaded file is displayed 

below ("Current referencing target"). 

If you only want to load the referencing target file without starting the referencing mode, you may 

use the "Load target file only" button in order to load the file and close the dialog. 

  

 

Press the "Start referencing mode" or, respectively, the "Load file and start referencing mode" button 

in order to close the dialog.  

The referencing mode is active now. The state "Referencing mode active" is displayed in the "Sen-

sor settings". The "Start referencing mode" button is replaced by the "Stop referencing mode" but-

ton. The "Start measurement" button is replaced by the "Start reference measurement" button. 

- Position the target object: 

  

 

Open the "Display image data" view (see Chapter 4.1.1). 

In case of using a planar referencing target you have to position the target so that it is completely 

inside the camera images. 

The nonplanar target has to be positioned correctly with respect to the sensor. For this, you acti-

vate the "Show measuring field" option. With this, a contour is displayed in the camera images. You 

have to position the target so that it is aligned properly to the desired contour (see Fig. 3.7). 
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Fig. 3.6: Positioning the reference target – position has to be corrected 

 

Fig. 3.7: Positioning the reference target – position is OK 

- Make a reference measurement: 

You may make reference measurements after you have correctly positioned the reference target. 

To do so, you have to open the 3D-View and to press the "Start reference measurement" button. 

The sensor executes a reference measurement. Use the preview in order to check the correct dis-

tance from the sensor to the reference target: 

 

Fig. 3.8: Positioning the reference object – Distance too small 

 

Fig. 3.9: Positioning the reference object – Distance is OK 

The scale shows the distance of the reference target surface to the sensors zero level. Please 

check that the minimum/maximum values don’t exceed +-1mm. Adopt the distance between refer-

ence target and sensor if necessary and repeat the reference measurement. When you have fin-

ished you have to check if the latest reference measurement has been executed successfully. For 

doing this, use the status display in the "Sensor settings" box. When the reference measurement 

was successful, the status "Referencing mode active: Valid" is displayed and you may leave the ref-

erencing mode. In case of an unsuccessful reference measurement the status "Referencing active: 
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Not valid" is displayed. In this case, check the position of the target object and the sensor parame-

ters (Exposure time, etc.), adopt them and repeat the reference measurement. 

- Stop the referencing mode: 

You may leave the referencing mode after you have successfully executed a reference measure-

ment. Use the "Stop referencing mode" button in order to leave the referencing mode. The follow-

ing dialog will be displayed: 

 

Fig. 3.10: "Stop referencing mode" dialog box 

  

 

Close the dialog using the "Yes" button in order to apply the latest reference measurement and in 

order to use the referencing.  

The sensor is now prepared for performing high precision measurements. 

If you close the dialog with "No", you will leave the referencing mode but the referencing won’t be 

activated. The sensor will perform subsequent measurements with standard precision. 

- Referencing state display: In the "Sensor settings" box (see Chapter 3.4.1) a state display for the 

referencing state can be found. The following information may be displayed: 

 Valid (green): The referencing is active and a valid reference measurement is available. The 

sensor performs high precision measurements. 

 Valid (yellow-green): The referencing mode is active and a valid reference measurement is 

available. You may leave the referencing mode. 

 Not active (gray): The referencing is not active. The sensor performs measurements with 

standard precision. 

 Not active (yellow): The referencing is not active, but a valid reference measurement is avail-

able. The sensor performs measurements with standard precision. 

 Not valid (yellow): The referencing mode is active but no reference measurement has been 

made yet or the data of the reference measurement is invalid. Use the "Start reference meas-

urement" button in order to make a reference measurement. 

 Not valid (red): The referencing is active but the data of the reference measurement is inva-

lid. Start the reference mode and make a reference measurement. 

 Binning mismatch (red): The current value of the binning parameter ("Binning horizontal/ver-

tical") doesn’t match with the value used during the reference measurement which is ap-

plied. Adopt the binning value or start the reference mode and make a reference measure-

ment. 

3.4.3 Description of the "Sensor Settings" Box (surfaceCONTROL) 

Use the parameters in this box in order to configure the sensor when using the "surfaceCONTROL" sen-

sor type. 

 

Fig. 3.11: "Sensor settings" box (surfaceCONTROL) 

You enter the following settings: 

- Exposure [µs]: This parameter controls the exposure time of the sensor’s cameras per pattern and 

the brightness of the projection of the fringe patterns. The value is the product of exposure time 

and brightness. The brightness is 100 % by default and will be only reduced if the minimum expo-

sure time is reached. You may select the "Custom" option in order to set both parameters sepa-

rately (see Chapter 3.4.8, "ExposureTime" and "LightBrightness" parameters). 
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- Auto: In the "Display Image Data" View (see Chapter 4.1.1), an "Auto" button is available. Press 

this button in order to optimize the exposure time. You can choose between three different bright-

ness levels using the dropdown menu. During optimization, the software evaluates the image re-

gions which are used for computing the histogram (see Chapter 4.1.1).  

- HDR: With this parameter you may increase the dynamic range of the raw data which is acquired 

by the sensor. If this parameter is active, the sensor acquires three images for each fringe pattern 

whereat different exposure times are used for each image. In the following, the exposure times are 

referred to B1, B2 and B3. The exposure time which is specified with the "Exposure" parameter cor-

responds to the medium exposure time B2. The following options are available: 

 Off: HDR is not used. 

 Moderate: B1 = B2 / 1.5; B3 = B2 * 1.5; 

 Normal: B1 = B2 / 2; B3 = B2 * 2; 

 Strong: B1 = B2 / 4; B3 = B2 * 4; 

 Custom: Use this option in order to specify the factors for the exposure times manually (see 

Chapter 3.4.8, "MultiSlopeKneePointCount", "MultiSlopeKneePointSelector" and "Multi-

SlopeExposureLimit" parameters). 

- Current Exposure: This selection is available in the "Display Image Data" View (see Chapter 4.1.1) 

and when the HDR parameter is activated. Select the exposure time of the low, medium or high im-

age of the HDR. Use this parameter to check whether the bright areas are not over-illuminated with 

the low exposure time and the dark areas are sufficiently illuminated with the high exposure time. 

- Contrast threshold: This parameter provides predefined settings options for the "Graycode thresh-

old" and the "Amplitude threshold" parameters. For the calculation of the results only pixels are 

used whose gray value difference from bright and dark image is greater than the "Graycode thresh-

old" and whose amplitude value for the received sequence of sine patterns is greater than the "Am-

plitude threshold". In this way, unwanted pixels with too low gray value difference and with too low 

reflectance respectively (e.g. outside the measuring object or in the margin range) can be ex-

cluded. 

 Very low: AmplidudeThreshold = GraycodeThreshold = 1 

 Low: AmplidudeThreshold = GraycodeThreshold = 2 

 Medium: AmplidudeThreshold = GraycodeThreshold = 5 

 High: AmplidudeThreshold = GraycodeThreshold = 8 

 Custom: You may select this option in order to set both parameters separately (see Chap-

ter 3.4.8, "GraycodeThreshold" and "AmplitudeThreshold" parameters). 

- Data format: Select the format of the data to be transferred: 

 3D: surfaceCONTROL transfers 3D point clouds. 

 3D + 2D-Images: In addition to the 3D point clouds surfaceCONTROL transfers 2D-Images 

(see Chapter 4.2) 

- Resolution / Measuring field…: Opens a dialog for parameterization of the resolution and the 

measuring field in x-/y- direction, see Chapter 3.4.5 

- Pattern projection: In the "Display Image Data" View (see Chapter 4.1.1) the button "Measuring 

Field/Resolution" is replaced by the parameter "Pattern projection". 

 Bright: With this setting the projector is switched to bright. The maximum measurement field 

size can be recognized on the part. 

 Pattern: By selecting the "pattern" setting a sine pattern is projected onto the part. This set-

ting is used to adjust the optimal exposure time/brightness via the camera images. 

 Positioning: This setting is used to adjust the sensor position to the part. A pattern consist-

ing of a cross and several guide lines is projected onto the part. The same pattern is dis-

played in the camera images. If the component is positioned in the middle of the measuring 

field (in Z direction) and so at the right distance from the sensor, the crosses in the middle 

should be exactly on above of the other. The outer guide lines border the measuring field. 

The other guide lines and circles can be used for the exact alignment of the parts. 

- Advanced…: With this button you access the "Advanced Sensor settings" dialog box (see Chap-

ter 3.4.8). 

Note: The "Sensor settings" dialog box is available only in online mode! 

Note: The "Sensor settings" dialog box is available only in the "Data acquisition" view! 

Note: For further information on the configuration of the sensor, please refer to the operating instructions 

of the sensor used (Menu "?  Documentation", refer to Fig. 3.89: "?" menu). 
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3.4.4 Description of the "Sensor Settings" Box (scanCONTROL 30XX) 

Use the parameters in this box in order to configure the sensor when using the "scanCONTROL 30XX" 

sensor type. 

 

Fig. 3.12: "Sensor settings" box (scanCONTROL 30XX) 

You enter the following settings: 

- Exposure [µs]: With this parameter you select the exposure time for scanCONTROL. This value 

has priority over the "Profile frequency" parameter. 

 Minimum value: 1 µs 

 Maximum value: 40959 µs 

- Exposure auto: Select this option to activate the automatic exposure time control of the scanCON-

TROL 30XX sensor. This setting is recommended for scanning single-colored, alternating surfaces. 

- Profile frequency [1/s]: This parameter controls the number of profiles which are acquired per 

second and transferred to the PC. 

 Minimum value: 25 

 Maximum value: 10000 

- No. of profiles: This parameter defines the number of profiles that make up a point cloud. 

- Points per profile: This parameter defines the number of points that make up a profile. With this 

parameter you specify the resolution in the direction of the X axis. The number of points is also in-

fluenced by the settings in the "Measuring field" section (see Chapter 4.1.2). Depending on the 

type of sensor you can choose between the following values: 

 scanCONTROL 30X0: 

 256 

 512 

 1024 

 2048 

 scanCONTROL 30X2: 

 256 

 512 

 1024 

- Profile scale [mm]: With this parameter you specify the distance between two consecutive profiles 

in y direction. If the encoder is deactivated (see Chapter 3.4.8, "EncoderOutputMode" parameter), 

the profile scale arises from the profile frequency and the feed speed. If the encoder is active, the 

software uses the profile scale and the encoder resolution in order to compute the encoder divider. 

- Video image resolution: In the "Display Image Data" tab (see Chapter 4.1.2), you may change the 

resolution of the sensor matrix image: 

 full: The image of the sensor matrix is transmitted in full resolution. 

 reduced: The image of the sensor matrix is transmitted in reduced resolution. This setting 

can be used if the bandwidth of the Ethernet connection is insufficient for the full resolution. 

Note: In order to use the full image resolution of scanCONTROL 30XX a gigabit Ethernet connec-

tion is required and the "Jumbo frames" option of the Ethernet interface has to be active. 

- Data format: Select the format of the data to be transferred and the associated evaluation mode of 

3DInspect (see Chapter 1.4): 

 2D: scanCONTROL transfers 2D profiles. 

 3D: scanCONTROL transfers 3D point clouds. 

- Invert in z direction: The data is inverted in z direction. 
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- Advanced…: With this button you access the "Advanced Sensor settings" dialog box (see Chap-

ter 3.4.8). 

Note: The "Sensor settings" dialog box is available only in online mode! 

Note: The "Sensor settings" dialog box is available only in the "Data acquisition" view! 

Note: For further information on the configuration of the sensor, please refer to the operating instructions 

of the sensor used (Menu "?  Documentation", refer to Fig. 3.61: "?" menu).
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3.4.5 Description of the "Sensor Settings" Box (3D Profile Unit) 

 Use the parameters in this box in order to configure the sensor when using the "3D Profile Unit" measure-

ment system. 

 

Fig. 3.13: "Sensor settings" box (3D Profile Unit) 

Note: When setting up the 3D Profile Unit for the first time, use the setup wizard to ensure basic system 

functionality.

Note: The elements of the input field vary depending on the selected view. 

You enter the following settings: 

- Active sensor: This selection field can be used to select one of the scanCONTROL 30XX sensors 

which are connected to the "3D Profile Unit" measurement system. The selected sensor can be pa-

rameterized with the parameters listed below. 

- Operating mode: You can use this selection field to set the "3D Profile Unit" measurement system 

operating mode: 

 Measurement mode: The sensors connected to the "3D Profile Unit" measurement system 

provide the measurement data according to the respective settings, especially triggering. 

 Reflection test: The currently selected sensor of the "3D Profile Unit" measurement system 

is triggered internally. The lasers of the other sensors are switched off. This mode can be 

used to check whether the laser of one sensor affects the other sensors. 

- Profile mode: With this parameter you select the operating mode of the selected sensor. 

 High resolution: The sensor is operated with the maximum resolution in Z direction. 

 High speed: The sensor is operated with the maximum profile frequency. The resolution in Z 

direction is halved. The resolution in the X direction remains unchanged. 

 High dynamic range (HDR): The sensor is operated in the High Dynamic Range (HDR) 

mode. The resulting profile is composed of two profiles with different exposure times. 

- Sensitivity: Use this value to define the sensitivity of the selected sensor. 

 minimum: The selected sensitivity corresponds to the minimum value. 

 low: The selected sensitivity corresponds to the low value. 

 medium: The selected sensitivity corresponds to the medium value. 

 high: The selected sensitivity corresponds to the high value. 

 maximum: The selected sensitivity corresponds to the maximum value. 

- Exposure [µs]: With this parameter you select the exposure time for the selected sensor. 

- auto: Select this option to activate the automatic exposure time control of the selected sensor. 

- Points per profile: This parameter defines the number of points that make up a profile of the se-

lected sensor. 

- Profile frequency [1/s]: This parameter controls the number of profiles which are acquired per 

second and transferred. If the sensors connected to the "3D Profile Unit" measurement system are 

triggered internally by a master, the parameter decisively determines the profile frequency. If the 

connected sensors are triggered externally (via a digital input), the parameter determines the upper 

limit of the profile frequency. 

- Data format: Select the format of the data to be transferred and the associated evaluation mode of 

3DInspect (see Chapter 1.4): 

 2D: 3D Profile Unit transfers 2D profiles. 

 3D: 3D Profile Unit transfers 3D point clouds. 



Working with 3DInspect 

Page 24 

- Separate parameters: Use this option to determine whether the parameters should apply to the 

currently selected sensor (option enabled) or to all sensors connected to the "3D Profile Unit" 

measurement system (option disabled). 

- Setup wizard…: 3DInspect provides you with a setup wizard to help you get started. The assistant 

guides you in a few steps to the optimal triggering and synchronization of the sensors. After the 

setup wizard has been completed, the wiring diagram for the 3D Profile Unit’s scanCONTROL 30XX 

sensors can be displayed. 

- Resample settings…: 3DInspect offers you the option of resampling the profile data transmitted 

by the "3D Profile Unit" measuring system equidistantly (see Chapter 3.4.7). Among other things, 

this serves to compensate for double reflections in the overlapping ranges of the individual sen-

sors. 

- Advanced…: With this button you access the "Advanced Sensor settings" dialog box (see Chap-

ter 3.4.8).   
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3.4.6 Description of the "Resolution / Measuring field" Dialog Box 

 This dialog box allows adjustments to the resolution and measuring field. 

 

 

 

Fig. 3.14: "Resolution / Measuring field" dialog box 

The image  in the center of the dialog box displays the measuring field of the sensor. To change the 

size of the measuring field you can either enter numerical values in the input fields ,  or modify the 

green rectangle with the mouse pointer. The number of data points is calculated and adjusted 

automatically. You can use the buttons on the right above the image  to maximize the measuring field 

or to reset all parameters of this dialog to factory default. 

To change the resolution , enter the desired values for the resolution in X and Y direction in the upper 

right corner. Use the "Lock" option to enforce an equal resolution in X and Ydirection. Click the "Max" 

buttons to set the highest resolution in the correspondent direction. 

Use the input fields in range  to parameterize the limits for the measuring field in z direction. If the 

entered values exceed the standard measuring range, a note is displayed that the accuracy of the sensor 

now is optimized to the entire range in the Z direction, which leads to a reduced accuracy in the standard 

measuring range. 

If limits are violated due to changes, the measuring field is reset to the last valid setting. To check the 

measuring field, use the "Start measurement" button . Use the OK button  to leave the dialog and the 

entered values will be saved. 

Note: The parameters for setting the measuring field in Z direction are only available when using a 

surfaceCONTROL sensor. 

Note: For surfaceCONTROL and reflectCONTROL, negative values are used for scaling in the Y direction 

as of firmware version 2. 

1 2 3 4 

5 6 7 8 
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3.4.7 Description of the "Resample settings" Dialog Box 

3DInspect offers you the option of resampling the profile data transmitted by the "3D Profile Unit" measur-

ing system equidistantly. Among other things, this serves to compensate for double reflections in the 

overlapping ranges of the individual sensors. Resampling is either linear in the X direction or circular 

around a center point. The "Resample settings..." button in the "Sensor settings" (3D Profile Unit) box (see 

Chapter 3.4.5) takes you to the "Scanning settings" dialog box. 

  

Fig. 3.15: "Resample settings (Linear and Circular)" dialog box 

You enter the following settings: 

- Resample: Select the type of resampling. This parameter can be derived from the physical installa-

tion of the sensors. The following options are available: 

 Off: The resampling is deactivated. 

 Linear: The resampling is performed in the X direction. 

 Circular: The resampling is performed circular around a center point. 

- Center point: Select the center point for circular resampling. 

 Origin: Origin. 

 CenterOfGravity: Center of gravity of the profile points. 

 CircleCenter: Center of a circle fitted to the profile points. 

- Starting Position [mm]: The start position of the resampling range for linear resampling. 

- Range length [mm]: The length of the resampling range for linear resampling. 

- Starting angle[°]: The starting angle of the resampling range for circular resampling. 

- Angular range [°]: The angular range of the resampling range for circular resampling. 

- Interpolate invaid points: The parameter specifies whether invalid points within a sensor profile 

will be replaced by neighboring valid points using interpolation. Gaps will be closed if this parame-

ter is active. 

- Interpolate profiles: The parameter specifies whether the gaps between the sensor profiles are 

closed by interpolation of neighboring valid points. 
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3.4.8 Description of the "Advanced Sensor Settings" Dialog Box 

This dialog box offers you extended settings for the sensor used. The parameters which are provided by 

the sensor via GenICam are available. 

 

Fig. 3.16: "Advanced Sensor settings" dialog box 

You enter the following settings: 

- Filter: Use this input field in order to seek for specific parameters in the parameter tree. All parame-

ter which do not contain the entered pattern will be hidden. 

- User: Define the user level. All parameters which have a higher user level will be hidden. To select 

favorite parameters use the "Mark selected parameter as favorite" check box. The marked parame-

ters are visible in the user level "Favorite". The "Reset favorites" button resets the favorites to the 

factory settings. The following user levels are available: 

 Beginner 

 Expert 

 Guru 

 Favorite 

- Expand elements: Use this button in order to expand the complete parameter tree. 

- Collapse elements: Use this button in order to collapse the complete parameter tree. 

- Parameter tree: The parameter tree contains all parameters which are provided by the sensor. 

Use the "Start measurement" button in the lower left corner to start a measurement or press the "Load 

sensor default settings" button to load and apply the default settings of the sensor. 
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3.4.9 Measurement wizard 

3DInspect provides you with a measurement wizard to help you get started. In just a few steps, the wizard 

guides you to the optimal distance and positioning of the measurement object, helps you make optimal 

sensor settings, and performs a measurement. The wizard will be started by default when you connect to 

a sensor (see Chapter 3.25, section "1") and you may start the wizard manually by using the "File  Start 

measurement wizard" menu entry. 

Note: The measurement wizard is only available when using a surfaceCONTROL or a reflectCONTROL 

sensor. 

3.5 Offline Mode 

3DInspect enables you to load previously saved point clouds, to compute the corresponding measured 

values and to visualize the point cloud and the measured values. In offline mode the "Sensor settings" 

box is replaced by the "File settings" box. Depending on the selected data format (see Chapter 1.4, 3.4.4 

and 3.25, section "4") either a 3D point cloud or a 2D profile sequence will be loaded. 

  

 

In order to load and display a point cloud from a file offline, either select the "File  Open 3D file" / 

"Load profile sequence" menu item or press the corresponding button (see Fig. 3.17) in the toolbar.  

  

Fig. 3.17: "Open 3D file" / "Load profile sequence" button 

A standard Windows dialog is displayed where you select the path and file name. The point cloud is 

loaded after confirmation of the dialog. The loaded point cloud is shown in the preview window, the 2D-

View and the 3D-View. 

Note: Micro-Epsilon 3D data (*.me3dpc) and scanCONTROL profiles (*.avi) can be loaded.

Note: Use the "Recent 3D files" menu item to load and display previously saved or loaded point clouds 

(see Fig. 3.86). 

If the "3D" data format and the "Micro-Epsilon 3D data (*.me3dpc)" data type is used (see Chapter 1.4, 

3.4.4 and 3.25, section "4"), 3DInspect also offers the possibility to load multiple point clouds. Then you 

may select a certain point cloud in the list of loaded point clouds in order to display it and its correspond-

ing measured values. To do this, select several files in the standard Windows dialog. 

3.5.1 Description of the "File Settings" Box 

The available elements of the "File Settings box" vary depending on the data format (see Chapter 3.25, 

section "4"), the number of loaded files and the current view. 

 

Fig. 3.18: Settings in offline mode – single file ("3D" data format) 

 

Fig. 3.19: Settings in offline mode – single file ("2D" data format) 

1 

1 

2 

3 
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Display Elements and Parameters in the "File settings" Box – single file: 

1 - Name: Name of the loaded file. 

- Path: The folder which contains the loaded file. 

- File info: Press this button in order to display extended information about the loaded point 

cloud. From 3DInspect version 1.4 onward the sensor settings will be saved as well. If the se-

lected point cloud is saved with an older version, the sensor settings won’t be available. 

- Feed speed: Use this parameter to specify the feed speed of the sensor. Depending on the op-

erating mode of scanCONTROL, this parameter has the following unit: 

 Trigger input inactive, encoder inactive: mm/s 

 Trigger input active, encoder inactive: mm/trigger pulse 

 Encoder active: mm/encoder edge 

If the feed speed is known, 3DIspect calculates real coordinates in the feed direction and dis-

plays them as a Y axis in the 3D-View. If the feed speed is not known, the indices of the profiles 

are plotted in the feed direction and displayed as a Y axis in the 3D-View. 

- Profile frequency [1/s]: Enter the scan rate at which the profile was recorded here. 

Note: The "Profile frequency [1/s]" parameter only has an effect if a feed speed of the measur-

ing system is specified for the 3D-View. 

- Ignore encoder: If the profile sequence was saved with an active encoder input, this parameter 

can be used to deactivate the evaluation of the encoder for display in the 3D display. 

2 - Mark profile sequence: You may mark a partial range of the loaded 2D profile sequence using 

these input fields. When starting the playback only the marked range is played back. 

 : Use this button in order to use the 2D profile currently displayed as lower limit of 

the marked range. Use the edit field in order to change the lower limit manually. 

 : Resets the marked range. When starting the playback the complete 2D profile se-

quence is played back. 

 : Use this button in order to use the 2D profile currently displayed as upper limit of 

the marked range. Use the edit field in order to change the upper limit manually. 

3 - Play/Pause: This starts/pauses the playback of the selected 2D profile sequence. 

- Stop: This stops the playback of the selected 2D profile sequence. 

- Slider control: Shows the progress of the playback of the 2D profile sequence. When the play-

back is stopped you can activate individual profiles by dragging the slider. 

- Current profile : While a 2D profile sequence is being played you will see a run­through of 

the profile numbers in this box. If you stop the playback you can activate any individual profile 

directly by entering the profile number. 

- Pause if nOK : If you activate this option, the playback of the 2D profile sequence is paused if 

at least one digital output is evaluated as nOK (see Chapter 7.5) in the displayed profile. 

- Endless mode : Use this button in order to activate the endless playback mode. After reach-

ing the upper limit of the partial range for playback, the playback restarts automatically at the 

lower limit of the range. 

          

Fig. 3.20: Settings in offline mode – multiple files ("3D" data format) 
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3 
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Display Elements and Parameters in the "File settings" Box – multiple files: 

1 - Name: Name of the loaded file. 

- Path: The folder which contains the loaded file. 

- File info: Press this button in order to display extended information about the loaded point 

cloud. From 3DInspect version 1.4 onward the sensor settings will be saved as well. If the se-

lected point cloud is saved with an older version, the sensor settings won’t be available. 

2 - Play/Pause: This starts/pauses the playback of the loaded point clouds. When the playback is 

active, the point clouds are processed top down. The currently processed point cloud is visual-

ized and its measured values are displayed. 

- Stop: This stops the playback of the point clouds. 

- Endless mode: Use this button in order to activate the endless playback mode. After reaching 

the last point cloud in the list for playback, the playback restarts automatically at the first point 

cloud. 

- Slider control: Shows the progress of the playback. When the playback is stopped you can ac-

tivate individual point clouds by dragging the slider.  

3 - List of point clouds: Shows the loaded point clouds. When the playback is stopped you can 

activate individual point clouds in order to visualize them and display their measured values. 

4 - Open explorer: Opens the Windows Explorer and shows the folder which contains the loaded 

files. 

Note: The "File settings" box is only available in offline mode! 
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3.6 Saving Point Clouds 

3DInspect enables you to save the point cloud transferred from a sensor, the associated 2D measure-

ment data or the camera images to a file. The point cloud file can later be loaded for offline analysis (see 

Chapter 3.5). 

3.6.1 Saving Point Clouds / 2D Measurement Data / Camera Images manually 

You may save point clouds, 2D measurement data or camera images manually if required. Depending on 

the evaluation mode (2D/3D, see Chapter 1.4) it is possible to save the following data: 

- "Display Image Data" Tab: 

 Camera images 

- "2D-Images" / "2D-View" / "3D-View" Tab: 

 3D point clouds or 2D profile sequences 

 2D measurement data 

 2D-View 

  

 

In order to save the point cloud or profile sequence transferred from a sensor ("2D-Images" / "2D-

View" / "3D-View" Tab), select the "File  Save 3D file" or "File  Save profiles" menu item or press 

the corresponding button in the toolbar (see Fig. 3.21). 

 

Fig. 3.21: "Save 3D file" (3D data format) / "Save profiles" (2D data format) button 

  

 

In order to save the camera images transferred from a sensor ("Display Image Data" Tab), select 

the "File  Save camera images" menu item or press the corresponding button in the toolbar (see 

Fig. 3.21). 

 

Fig. 3.22: "Save camera images" button 

If you are saving a 3D point cloud or a 2D profile sequence, a standard Windows dialog is displayed 

where you select the path and file name for saving the point cloud / profile sequence. The data trans-

ferred from a connected sensor or loaded from a file is saved in the selected file after confirmation of the 

dialog. 

If you are saving camera images, the following dialog is displayed: 

 

Fig. 3.23: "Save camera images" dialog 

You enter the following settings: 

- Directory: Select the directory in which the images will be stored. 

- Name: Specify the name (without file extension) which will be used for the files. 

- Image type: select the image type for the files. 

- Append date and time to filename: Select wether to append date and time to the filename. 

Confirm with OK in order to save the camera images which have been transferred from the sensor at last. 

  

 

In order to save the point cloud transferred from a sensor and/or the associated 2D measurement 

data, select the "Save measurement data" menu item. 



Working with 3DInspect 

Page 32 

The following dialog is displayed where you select the path, file and the data to be saved: 

 

Fig. 3.24: "Save measurement" dialog box 

You enter the following settings: 

- Directory: Select the directory in which the data will be stored. 

- Name: Specify the name (without file extension) which will be used for the files. 

- Save 3D data: Select which 3D data should be saved: 

 None: No 3D data will be saved: 

 Sensor: Select this option in order to save the point cloud which has been transferred from 

the sensor. 

 "Outputs and results" view: Select this option in order to save the point cloud which has 

been selected in the "Outputs and results" view. 

- 3D file type: Select the type of the file to which the selected point cloud is saved. 

- Save 2D images: Select this option in order to save the 2D measurement data (amplitude, curva-

ture and base intensity images). 

- Save 2D-View: Select this option in order to save the 2D-View as color image. 

Confirm with OK in order to save the selected data. 

3.6.2 Saving Point Clouds automatically 

3DInspect offers the possibility to save point clouds after each measuring operation automatically. 

  

 

In order to activate or deactivate the automatic saving of point clouds, select the "File  Auto save 

3D files" menu item or press the corresponding button in the toolbar (see Fig. 3.25). 

 

Fig. 3.25: "Auto save 3D files" button 

A more detailed description of the available settings for the automatic saving can be found in Chap-

ter 3.25, section "4". 

Note: 3DInspect checks the free space on the target medium when saving point clouds. If the free space 

is smaller than 500MB, a warning is displayed. If the free space is smaller than 100MB, 3DInspect deac-

tivates the automatic saving. 

3.7 Description of the Status Display 

The status is displayed in the "Data acquisition" and "Evaluation" views. Depending on the current sub-

view (see Chapter 4), the following information is displayed: 

    

Fig. 3.26: "Status display" box (3D-View / Display Image Data) 
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- Sensor IP address: The IP address of the connected sensor. 

- Sensor SN: The serial number of the connected sensor. 

- RAM total/required [MB]: Two values are displayed. The first value indicates the size of the physi-

cal RAM of your system. The second value indicates the size of the memory currently used. If the 

value of the memory used exceeds that of the available memory, the system may accept user in-

puts only very slowly and error-free behavior is no longer guaranteed. In this case the indicated 

"RAM total/required" is shown in red. 

- Number of points: The number of points in the point cloud. 

- Acquisition time [ms]: The required time for the pattern projection and the image acquisition of 

the last executed measurement. 

- Processing time [ms]: The required time for the calculation of the 3D data in the sensor of the last 

executed measurement. 

- Transmission time [ms]: The required time for the transmission of the data from the sensor to the 

PC. 

- Evaluation time [ms]: The required time for the calculation of the measured results of the active 

measuring programs and for the evaluation and the output of the selected measured values. 

- Frame rate [1/s]: The frame rate of the camera images in the "Display Image Data" view. 

Note: The size of the memory used should always be smaller than the size of the available memory. Oth-

erwise the software may accept user inputs only very slowly and may lead to undesired behavior. 

3.8 Description of the "Display Settings" Box 

The "Display settings" box is available in the "Data acquisition" view, in the "Outputs and Results" view and 

in some measuring programs. The parameters in this box have an effect on the representation in the 2D- 

and 3D-Views. 

 

Fig. 3.27: "Display settings" box 

You can make the following settings: 

- Color value range (2D/3D-View): With these parameters you configure the value range of the col-

ored texture in the 2D- and 3D-Views. Your entries in the fields "Min:" and "Max:" are specifications 

in mm or µm (see Chapter 3.12, "Unit X/Y/Z coordinates" parameter). 

 Auto: The value range adapts to the smallest and largest Z value of the point cloud automati-

cally. 

 Min/Max: Use this parameter for editing the value range manually. 

- Z value range (3D-View): With these parameters you configure the value range of the Z axis in the 

3D-View. Your entries in the fields "Min" and "Max" are specifications in mm or µm (see Chap-

ter 3.12, "Unit X/Y/Z coordinates" parameter). 

 Auto: The value range adapts to the smallest and largest Z value of the point cloud automati-

cally. 

 Min/Max: You use these parameters for editing the value range of the Z axis manually. 

- Texture: This value specifies which measurement data is used for the colored texture of the point 

cloud. The selected information is evaluated for each single point in the point cloud and displayed 

in color. The following selections are available: 

 intensity: The intensities transmitted by the sensor. 

 Z coordinate: The Z coordinates. 

- Keep aspect ratio: With this parameter you determine the type of scaling for the preview, 2D-View 

and 3D-View. 

 None: The scaling adapts itself separately for each axis to the smallest and largest value on 

the axis. 

 xyz: The display is scaled so that the real aspect ratio of the displayed object is retained. 
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 xy: The display is scaled so that the real aspect ratio of the displayed object is retained in X 

and Y direction. In Z direction the scaling is influenced by the parameter "Fixed scaling z" 

(see below). 

- Fixed scaling z: This option is only available with the "xy" aspect ratio. If this option is not active, 

the value range in Z direction adapts to the smallest and largest Z value of the point cloud. If this 

option is active, you use this parameter to determine the factor for scaling the 3D display in the Z 

direction based on the scaling in X/Y direction. 

Note: The color scaling may be adopted additionally by using the sliders which are located next to the 

color scale in the 3D-View (see Fig. 3.30). 

Note: The "Display settings" box is available in both online mode and offline mode! 

3.9 Description of the "3D Data" Box 

3DInspect allows you to remove a trend of 3D data. The parameters in this box have an effect on the rep-

resentation in the 2D- and 3D-Views. 

 

Fig. 3.28: "3D data" box 

To determine a trend, a polynomial is fitted to the surface which is selected in the 2D-View (see Chap-

ter 4.4.2) using an approximation method. Subsequently, the fitted polynomial is subtracted from the sur-

face. You can make the following settings: 

- Remove trend: Use this parameter to configure the shape of the trend. 

 none: No trend is fitted. 

 plane: A trend is fitted in the form of a plane. 

 custom…: Specify the degree of the trend polynomial: 

 Trend degree x: The degree of the trend polynomial in X direction. 

 Trend degree y: The degree of the trend polynomial in Y direction. 

- Included data: Define which data should be considered for removing the trend: 

 z + colors: The fitted trend is subtracted from the 3D coordinates and the color values. 

 colors: The fitted trend is only subtracted from the color values. 

Note: The "3D data" box is available in both online mode and offline mode! 

Note: The settings in the "3D data" box have only impact on the displayed point cloud in the "Data acqui-

sition" view. The measuring programs and their corresponding views are not affected by these settings. 
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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 mouse 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. 3.36: Distance measurement 

 

If the "Show global reference plane" button (see Fig. 3.37) is selected, a reference plane is shown. This 

reference plane is a xy plane with z=0. Is the reference plane outside the coordinate system, the refer-

ence plane isn’t shown. 

 

Fig. 3.37: "Show global reference plane" button 

The "Show measuring programs reference planes" button (see Fig. 3.38) is used to show or hide the ref-

erence levels of all measurement programs. 

 

Fig. 3.38: "Show measuring programs reference planes" button 
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3.12 3D-View Settings 

The "3D-View settings" dialog box offers you the possibility of configuring the settings for the 2D- and 

3D-Views. 

  

 

Either select the "Options  3D-View settings" menu item or press the corresponding button (see 

Fig. 3.39) in the toolbar in order to access the "3D-View settings" dialog box. 

 

Fig. 3.39: "3D-View settings" button 

 

Fig. 3.40: "3D-View settings" dialog box 

The following input options are available: 

- Type: Select the type of the coordinate system displayed in the 3D- or 2D-View. 

 none: No coordinate system is displayed. 

 normal: The coordinate system is represented so that the axes intersect at the origin (0/0/0 

or 0/0) of the coordinate system (3D- and 2D-View). 

 centered: The coordinate system is only displayed centered in the 3D-View. 

 boxed: The coordinate system is only shown on the outer visible area in the 3D-View. 

- Show labels: Chooses whether the axis legend is to be displayed. 

- Show grid: Select whether the grid lines are to be displayed (only with type "boxed"). 

- Show reference plane: Select whether the reference plane is displayed. 

- Surface: Selects a predefined color palette for the texture in the 2D/3D-View (refer also to 8.4). 

 colors+bw 

 grayscale (grayscale value display) 

 HSV 

 alt. colors 

 iron 1 

 iron 2 

 colors 
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- Adapt surface colors…: You can vary the selected color palette and adapt it to your needs (see 

Fig. 3.41). The target color value will be stretched between the upper and lower limit. The color 

values outside the upper and lower limit will be shrunk. 

 Active: Activate the stretching of the color palette. The automatic color scaling must be de-

activated (see below). 

 Auto color scaling: Use this parameter in order to deactivate the automatic color scaling. 

This parameter is identical to the correspondent parameter in the main view (see Chap-

ter 3.8, Color scaling (2D/3D-View)) 

 Max: The upper limit of the stretched target color value. 

 Target: The target color value is stretched between the upper and lower limit. 

 Min: The lower limit of the stretched target color value. 

 

Fig. 3.41: "Adapt colors" dialog box 

- Single surface color: Instead of a predefined color palette, you may use a single surface color for 

the texture in the 3D-View. 

- Background: Select the background color of the 3D-View. 

- Backside color: You may use a separate surface color for the backside of the point cloud. 

- Invalid values (2D-View): Select the color of invalid values in the 2D-View. 

- Reference plane: Select the color of the reference plane in the 3D-View. 

- Out of range values: Select how the values, whose Z coordinates are outside the scaling selected 

in the input field "z scaling (3D-View)", should be displayed. 

 hide: Values are not displayed. 

 show saturated: Values are displayed saturated. 

 show: Values are displayed unchanged. 

- Show invalid values: This parameter is used to display invalid values in the 3D-View. 

- Surface: With this parameter you select the display method for the 3D-View. 

 points: Individual points in the point cloud are displayed. 

 lines: Lines are shown. 

 triangles: Surface parts are shown which are formed by triangles. The corner points of the 

triangles are calculated using the points in the point cloud which are located directly adja-

cent to one another. 

   

Points Lines Triangles 

Fig. 3.42: Display methods for the 3D-View 
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- Quality: With this parameter you determine the resolution of the 3D-View. 

 low: A maximum of 64 x 64 points are displayed in the 3D-View. If the number of points in 

the X and/or Y/T direction is larger, the number of points is reduced by average value com-

putation. 

 normal: A maximum of 256 x 256 points are displayed in the 3D-View. If the number of 

points in the X and/or Y/T direction is larger, the number of points is reduced by average 

value computation. 

 high: All points are displayed in the 3D-View. Where many points are involved, this display 

method needs a high level of system resources. 

Note: If the amount of used memory exceeds that of the available memory (see Chapter 3.7), the 

software may accept user inputs only very slowly and error-free behavior is no longer guaranteed. 

- Point size: With this parameter you specify the size of the points which are displayed in the 

3D-View. This parameter is only active in case of using the "points" option for the "Profiles" parame-

ter. 

- OpenGL mode: Select the OpenGL implementation that is used for displaying the 3D data. 

 OpenGL ES: The display of the 3D data is based on DirectX technology. 

 OpenGL desktop (standard): The 3D data are displayed using the vendor-specific driver of 

the graphics card. 

Note: Depending on your PC configuration, it is possible that the 3D data won't be displayed. In 

this case change the option of the "OpenGL mode" parameter. 

Note: When using the "OpenGL ES" mode, the labels of the axes are not available. 

- Perspective: With this parameter you enable or disable the perspective of the 3D-View. 

- Update display immediately when setting ROIs: With this parameter you activate or deactivate 

the immediate updating of the 3D-View and the measurement values when the ROI is changed with 

the mouse or in the edit fields (see Chapter 3.18.4). 

- Light source: With this parameter you define the light source: 

 no light: Virtual light is deactivated. 

 point light: When using a point light source, the light gets emitted from a single point in all 

directions. 

 directional light: When using a directional light source, the light propagates with parallel 

rays of light in one direction. 

- Light intensity [%]: Adjust the light intensity of the virtual illumination of the 3D-View. 

- X/Y Coordinates: Specify the units for the x/y coordinates in the 2D- and 3D-View: 

 mm: Millimeter 

 µm: Micrometer 

- Z Coordinates: Specify the units for the z coordinates in the 2D- and 3D-View: 

 automatic: Depending on the used sensor type, the unit is assigned automatically (re-

flectCONTROL: µm, otherwise: mm). 

 mm: Millimeter 

 µm: Micrometer 

- X/Y (Preview/2D-View): Specify the unit for the x and y axes in the preview and 2D-View: 

 metric: Millimeter or micrometer, depending on the "X/Y Coordinates setting" (see above) 

 pixel 

- Measured values: Specify the units for the measured values in the individual measuring programs 

and result views: 

 automatic: Depending on the used sensor type, the unit is assigned automatically (re-

flectCONTROL: µm, otherwise: mm). 

 mm: Millimeter 

 µm: Micrometer 

- Decimal precision: Specify the number of decimal places displayed for the measured values. 

- Show status LED: Activate the display of a status LED that appears in the upper right corner of the 

3D-View in the "Data Acquisition" and "Results" views. 



Working with 3DInspect 

Page 41 

- OK/nOK signals: Select a control signal for the status LED that is derived from the evaluated 

measured values (see Chapter 7.5). The status LED is OK (green) if: 

 All OK signals: All assessed measured values are deemed OK. 

 Any OK signal: At least one assessed measured value is deemed OK. 

 OK x: Assessed measured value x is deemed OK. 

In the lower left corner you will find the "Reset to factory default" button: Use this button to reset all set-

tings to factory default. 

 

Fig. 3.43: Button "Reset to factory default" 

Confirm your settings with OK. 

3.13 Description of the 2D Profile View 

The 2D Profile View visualizes the selected 2D profile of a 2D-Measuring Program. 

 

Fig. 3.44: 2D Profile View 

- Zooming in/out the range: Enable the "Zoom" mode by pressing the "Zoom" button (see 

Fig. 3.45). Press the left mouse button and keep it pressed to draw out a range. The 2D Profile 

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. 3.45: "Zoom" button 

- Fit to window: In order to display the data completely in the 2D Profile View, press the "Fit to win-

dow" button (see Fig. 3.46) 

 

Fig. 3.46: "Fit to window" button 

- Moving of the range: Enable the "Move" mode by pressing the "Move" button (see Fig. 3.47). 

Press the left mouse button and move the range. Release the mouse button. 

 

Fig. 3.47: "Move" button 

- Display extended information of a point: Press the correspondent button (see Fig. 3.48) to acti-

vate or deactivate the "Pipette" mode. Press the left mouse button on the desired point. The infor-

mation for the point will now be displayed in a tooltip next to the mouse pointer. 
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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 groups 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 



Working with 3DInspect 

Page 44 

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 arrows. 

 

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 correspondent 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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3.17 Adding / Removing Measuring Program Groups 

If a large number of measuring programs are required for a measuring task, it is advantageous to split the 

measuring programs into measuring program groups. Each measuring program group consists of the 

"Data preprocessing,", "Find objects" and "Combine objects" sub groups. The program groups are pro-

cessed one after another, and inside a program group the sub groups are processed in the following or-

der: "Data preprocessing"  "Find objects"  "Combine objects". 3DInspect gives you the option of add-

ing, removing and selecting measuring program groups. The list of active measuring programs displays 

the measuring programs of the currently selected measuring program group. Up to eight measuring pro-

gram groups can be created. 

 

Fig. 3.57: Measuring program groups 

1: Select current measuring program group 

2: Add a measuring program group 

3: Remove the current measuring program group 

4: Program group options. You have the option of moving or duplicating program groups: 

 To do this, select the desired program group (see Fig. 3.57, section "1") and click on the "Options for 

program group" button (see Fig. 3.57, section "4"). Select the desired option for the program group 

from the context dialog (see Fig. 3.58). 

 

Fig. 3.58: "Options for program group" dialog box 

When using several measuring program groups, it is often helpful to rename the measuring program sub-

groups in order to obtain a better overview. Proceed as follows to rename a measuring program sub-

group: 

 In the configuration area of the measuring program subgroup, click the edit icon located to the right 

of the current subgroup name. An input field for editing the name appears. 

 Enter the desired name and confirm the entry with Enter. 

               

Fig. 3.59: Renaming a program subgroup 

1 

2 

3 

4 
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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 measurements 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 the 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 cloud 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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After you have selected the type and mode, you can specify the ROI for the measurement: 

If you haven’t already, click on the "Set region of interest" button (see Fig. 3.64) in the "Measurement" 

toolbar. You are now in "Set region of interest for 3D points" mode. The button remains pressed down 

and the ROI is shown semi-transparently in the 3D-View if it is within the range displayed. 

      

Fig. 3.64: "Set region of interest" button (Cuboid/Cylinder/Prism, Use points inside/outside the ROI) 

Note: By default, the entire point cloud is used for the measurement. The region of interest in the 3D-View 

is therefore not visible immediately after activation of the "Set region of interest" mode. 

You can now set the ROI in the 3D-View using your mouse. There are two options for this: 

- Setting a new ROI: 

 First, set the range in the x/y direction. To do this, rotate the view so that you are viewing the 

point cloud from the z direction. Use the corresponding button for this purpose. 

 

Fig. 3.65: Viewing the point cloud from the z direction 

 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. 

 If the "Prism" type is selected, you can add further corners by pressing the left mouse but-

ton. 

       

Fig. 3.66: Setting the complete ROI (x/y range) 

 If required, you can also define the ROI in the z direction. To do this, first rotate the view so 

that you are viewing the point cloud from the x or alternatively the y direction. Use the corre-

sponding button for this purpose. 

 You can then either modify the current box by dragging the upper and/or lower edges 

thereof (see below, "Modifying an existing ROI") or define the ROI again from scratch. 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. 
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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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Fig. 3.69: "Edit region of interest" dialog 

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

3.18.5 Selecting 2D Points 

Some 2D-measuring programs provide the option of specifying region of interests (ROIs) within which the 

measurement shall take place and thus hide the remaining 2D points. Points outside these ROIs are not 

taken into account during the measurement and are shown in gray. Three different types of ROIs are 

available: 

- Rectangle 

- Circle 

- Polygon 

You can choose from two modes: 

- Use points within a ROI: Define a ROI in the 2D Profile View. Points inside this ROI are taken into 

account 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 2D Profile View. Points outside this ROI are taken 

into account during the measurement. Points inside this ROI are not taken into account during the 

measurement. 

If you want to use all 2D points of the current profile for the measurement, you can skip this step. 

In order to select the mode (Use points inside/outside the ROI), proceed as follows: 

 Select the ROI you want to change from the list (see Fig. 3.70). 

 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. 3.70). 

 Select the desired mode from the context menu (see Fig. 3.70). 

         

Fig. 3.70: "Region of interest options" context menu (selection ROI, type, mode) 

Note: By default, the "Rectangle" type and the "Use points inside the selection range" mode is active. 

After you have selected the mode, you can specify the ROI for the measurement: 

If you haven’t already, click on the "Set region of interest" button (see Fig. 3.71) in the "Measurement" 

toolbar. You are now in "Set region of interest" mode. The button remains pressed down and the ROI is 

shown in the 2D Profile View if it is within the range displayed. 

      

Fig. 3.71: "Set region of interest" button (Use Rectangle/Circle/Polygon, points inside/outside the ROI) 

Note: By default, the entire profile is used for the measurement. The rectangle in the 2D Profile View is 

therefore not visible immediately after activation of the "Set region of interest" mode. 
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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 Interest 

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. 
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Fig. 3.78: Parameters for the "Distance" measuring program 

3.18.9 Selecting Measured Values to be Used Further 

The individual measuring programs show the current measured values below the 3D-View: 

 

Fig. 3.79: Measured values for the "Sphere fit" program 

In this section, you can select which measured values are to be used again later. The measured values 

selected here can be used later for calculation, OK/nOK assessment, logging and output. 

3.19 Measuring Program Output Data 

For the parameterization of some measuring programs additional two and three dimensional geometrical 

objects are required, which are created by previous measuring programs. The selectable objects are 

points and lines in the two and three dimensional space as well as planes in the three dimensional space. 

These simple objects may also be extracted from more "complex" objects. The following chapters de-

scribe the possible source objects and measuring programs that provide them for each object type. 

3.19.1 Points 

The output points of measuring programs may be used to parametrize subsequent measuring programs. 

Note: Two dimensional points can also be used as input for three-dimensional measuring programs. 

Following measuring programs provide points: 

- Point 3D: 

 Point: 

 "Center of Gravity" measuring program (see Chapter 6.1.1) 

 "Extreme Point" measuring program (see Chapter 6.1.2) 

  "Seam" measuring program (see Chapter 6.1.13) 

  "Groove" measuring program (see Chapter 6.1.14) 

  "Object Intersection" measuring program (see Chapter 6.2.3) 

 "Perpendicular Point" measuring program (see Chapter 6.2.4) 

 "Midpoint" measuring program (see Chapter 6.2.5) 

 Straight Line (Center of gravity): 

 "Line Fit" measuring program (see Chapter 6.1.4) 

 "Edge" measuring program (see Chapter 6.1.12) 

 Plane (Center of gravity): 

 "Plane Fit" measuring program (see Chapter 6.1.3) 

 "Plane Creation" measuring program (see Chapter 6.2.7) 

 Rectangle (Mid point): 

 "Rectangular Hole" measuring program (see Chapter 6.1.10) 

 "Rectangular Pad" measuring program (see Chapter 6.1.11) 

 Cone (Tip of cone): 

 "Cone Fit" measuring program (see Chapter 6.1.7) 

 Sphere (Center point): 

 "Sphere Fit" measuring program (see Chapter 6.1.5) 

 Circle (Center point): 

 "Circular Hole" measuring program (see Chapter 6.1.8) 

 "Circular Pad" measuring program (see Chapter 6.1.9) 

 

https://www.linguee.de/englisch-deutsch/uebersetzung/parameterization.html
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- Point 2D: 

 Point: 

 "Center of Gravity 2D" measuring program (see Chapter 6.1.17) 

 "Extreme Point 2D" measuring program (see Chapter 6.1.18) 

 "Edge 2D" measuring program (see Chapter 6.1.23) 

 "Seam 2D" measuring program (see Chapter 6.1.24) 

 "Groove 2D" measuring program (see Chapter 6.1.25) 

 "Circle Seam 2D" measuring program (see Chapter 6.1.26) 

 "Circle Groove 2D" measuring program (see Chapter 6.1.27) 

 "Gap 2D" measuring program (see Chapter 6.1.28) 

 "Object Intersection 2D" measuring program (see Chapter 6.2.10) 

 "Perpendicular Point 2D" measuring program (see Chapter 6.2.11) 

 "Midpoint 2D" measuring program (see Chapter 6.2.12) 

 Straight Line (Center of gravity): 

 "Line Creation 2D" measuring program (see Chapter 6.2.13) 

 "Line Fit 2D" measuring program (see Chapter 6.1.19) 

 Circle (Center point): 

 "Circle Fit 2D" measuring program (see Chapter 6.1.20) 

 "Corner Radius 2D" measuring program (see Chapter 6.1.21) 

 "Roundness 2D" measuring program (see Chapter 6.1.22) 

 

3.19.2 Straight Line 

The output lines of measuring programs may be used to parametrize subsequent measuring programs. 

Note: Two dimensional lines can also be used as input for three-dimensional measuring programs. 

Following measuring programs provide straight lines: 

- Straight line 3D: 

 Line: 

 "Line Fit" measuring program (see Chapter 6.1.4) 

 "Edge" measuring program (see Chapter 6.1.12) 

 "Line Creation" measuring program (see Chapter 6.2.6) 

 "Object Intersection" measuring program (see Chapter 6.2.3) 

 Cylinder (Longitudinal axis): 

 "Cylinder Fit" measuring program (see Chapter 6.1.6) 

 Cone (Longitudinal axis): 

 "Cone Fit" measuring program (see Chapter 6.1.7) 

 

- Straight line 2D: 

 "Line Creation 2D" measuring program (see Chapter 6.2.13) 

 "Line Fit 2D" measuring program (see Chapter 6.1.19) 

3.19.3 Plane 

The output planes of measuring programs may be used to parametrize subsequent measuring programs. 

Following measuring programs provide planes: 

- Plane: 

 "Plane Fit" measuring program (see Chapter 6.1.3) 

 "Plane Creation" measuring program (see Chapter 6.2.7) 
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3.19.4 Circle 

The output circles of measuring programs may be used to parametrize subsequent measuring programs. 

Following measuring programs provide circles: 

- Circle 2D: 

 "Circle Fit 2D" measuring program (see Chapter 6.1.20) 

 "Corner Radius 2D" measuring program (see Chapter 6.1.21) 

 "Roundness 2D" measuring program (see Chapter 6.1.22) 
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3.20 Saving and Loading Parameters 

3DInspect allows you to save and load parameters. For example, you can save parameters for different 

measuring settings and therefore configure the measurement system for different measuring tasks. In ad-

dition, you can also specify different tolerances for a single measuring task. You can simplify the configu-

ration of a new measuring task by making stepwise refinements. 

Once you have saved all the parameters for measurement settings you can load them again later on. You 

can save the parameters for as many measuring tasks as you like. 

3.20.1 Saving Parameters to File 

In order to save the parameters of the active measuring programs, either select the menu item "Parame-

ters  Save parameters" or press the corresponding button (see Fig. 3.80) in the "General" toolbar. 

 

Fig. 3.80: "Save parameters to file" button 

If a parameter file is already open (the name of the current file is displayed in the title bar), the parameters 

are saved in this file. Select the "Save parameters as" menu item to save the parameters in a new file. 

A standard Windows dialog is displayed for selection of the path and file name for saving the parameters. 

The file name has the extension ".me3dparam". The parameters are saved in the selected file after confir-

mation of the dialog. 

3.20.2 Loading Parameters from File 

In order to load previously saved parameters of measuring programs, either select the menu item "Pa-

rameters  Load parameters" or press the corresponding button (see Fig. 3.81) in the "General" toolbar. 

 

Fig. 3.81: "Load parameters from file" button 

A standard Windows dialog is displayed for selection of the path and file name from which the parame-

ters should be loaded. The file name has the extension ".me3dparam". The parameters are loaded after 

confirmation of the dialog. The filename of the loaded file will be displayed in the title bar. 

Note: Use the "Recent parameters" menu item to load and apply previously saved or loaded parameters 

(see Fig. 3.87). 
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3.20.3 Resetting Parameters to Factory Default 

In order to reset the parameters to factory default, either select the menu item "Parameters  Reset pa-

rameters to factory default" or press the corresponding button (see Fig. 3.82) in the "General" toolbar. 

 

Fig. 3.82: "Reset" button 

A dialog is displayed (see Fig. 3.83) where you can select which parameters should be reset. 

   

Fig. 3.83: "Reset parameters" dialog box 

The following parameters can be reset: 

- Sensor settings: The parameters of the used sensor (see Chapter 3.4.1, 3.4.3, 3.4.4, 3.4.5 and 

3.4.8). 

- Display settings: The settings for the scaling of the 2D/3D-View (see Chapter 3.8). 

- Lighting/Surface: The settings for the lighting and surface (see Chapter 3.10). 

- 3D-View settings: The 3D-View settings (see Chapter 3.12). 

- Measuring programs: All measuring programs will be removed from the active program list (see 

Chapter 3.13) 

  

 

Press the "Check all" button in order to select all parameter types. Press the "Check all" button in 

order to deselect all parameter types again. 

  

 

Press "OK" in order to reset the selected parameters. 

3.21 Undo / Restore 

3DInspect provides the possibility to undo and restore changes of settings and parameters. The tooltip of 

the corresponding button in the toolbar (see Fig. 3.84) shows the change which is undone or restored. 

When loading new parameters or connecting to a new sensor, the history will be deleted. 

  

Fig. 3.84: Undo/Restore 

3.22 User management 

3D Inspect offers the possibility to work with two different user levels. The usage of the user levels can be 

activated in the main settings (see Chapter 3.25). Use the "User  Log on" or "User  Log off" menu 
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item to log on or of a user. You may use the "User  User management" menu item in order set up new 

users. The following users and user levels are defined by default: 

Level Name Password Description 

Administrators Administrator *** Is not used. 

Managers Manager Manager Has access to all functions of 3DInspect 

Users / logged 

off 

User User Has access to the following function: 

- Activate all views 

- Change between Online and Offline mode 

- Load / Reset parameters 

- Save point cloud manually 

- Activate / Deactivate automatic saving of 

point clouds 

- Configure 3D-View 

- Configure some main settings 

 

3.23 Menu Bar 

 A summary of the menu bar functions (see Fig. 3.85) can be seen in the following. 

 

 

Fig. 3.85: Menu bar 

1 - File:  

 

 

Fig. 3.86: "File" menu 

1 2 3 4 
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  Connect to sensor: Selects a sensor which is connected to the PC as data source (see 

Chapter 3.4). 

  Disconnect from sensor: Disconnects the connected sensor.  

  Scan for sensors: Identifies all sensors which are located in the same subnet as the PC. 

This function is performed automatically when you start the software. 

 Start measurement wizard: Starts the measurement wizard for surfaceCONTROL/re-

flectCONTROL (see Chapter 3.4.9)  

  Open 3D file: Selects a file in which a point cloud have been saved previously as data 

source (see Chapter 3.5). 

 Open 3D files: Loads multiple files in which point clouds have been saved (see Chap-

ter 3.5). 

  Save 3D file: Saves the point cloud which has been lastly transferred by the connected 

sensor (see Chapter 3.6.1). 

 Save camera images: Saves the camera images which have been lastly transferred by 

the connecte sensor (see Chapter 3.6.1). 

 Save measurement data: Saves the point cloud which has been lastly transferred by 

the connected sensor and the correspondent 2D measurement data (see Chap-

ter 3.6.1). 

 Auto save 3D files: Activates or deactivates the automatic saving of point clouds after 

each measuring operation (see Chapter 3.6.2 and 3.25, section "4"). 

 Reset 3D data: Clears existing 3d data. 

  Recent 3D files: Loads previously saved or loaded point clouds. 

  Export 3D data: Exports the currently visualized point cloud. 

 Export defects: Exports the detected defects as a .json file. 

 Print preview: Shows a print preview of the 3D-View. 

 Print 3D-View: Prints the 3D-View. 

  Exit: Closes 3DInspect. 

2 - Parameters: 

 

 

Fig. 3.87: "Parameters" menu 

  Load parameters: Loads parameters of measuring programs from a file (see Chap-

ter 3.20.2). 

  Save parameters: Saves the parameters of the active measuring programs to the cur-

rently open parameter file (see Chapter 3.20.1). 

 Save parameters as: Select the folder and name of the file to save the parameter file. 

 Undo: Undoes the last change (see Chapter 3.21). 

 Restore: Restores the last change (see Chapter 3.21). 

  Recent parameters: Loads previously saved or loaded parameters. 

  Reset parameters to factory default: Resets the parameters to factory default (see 

Chapter 3.20.3). 

 Communication parameters: Opens a dialog where you can make advanced settings 

for the link connection via GigEVision. 

 Data stream parameters: Opens a dialog where you can make advanced settings for 

the data transfer via GigEVision. 
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3 - Options: 

 

 

Fig. 3.88: "Options" menu 

  Main settings: Activates a dialog where you can make basic settings (see Chap-

ter 3.25). 

 3D-View Settings: Activates a dialog where you can configure the settings for the 2D- 

and 3D-Views (see Chapter 3.12). 

  Ethernet Configurator: Activates a dialog where you can modify the network settings 

(IP address, etc.) of the sensors (see Chapter 3.26). 

  Language: Select the display language: 

 english [EN]: English. 

 deutsch [DE]: German. 

4 - ?: 

 

 

Fig. 3.89: "?" menu 

  About 3DInspect: Displays an information window about 3DInspect. 

  Online help: Opens the documentation for the current view. 

  Manual 3DInspect: Opens the instruction manual of 3DInspect. 

 Shortcuts: Opens an overview of the available key shortcuts (see Chapter 8.3). 

  Documentation: Opens an overview where you can call up various help and documen-

tation. 

 Licenses: 

 Import license file: A standard Windows dialog is displayed where you can select a 

file from which the "Automation" function extension or the network license (necessary 

for scanCONTROL 30XX) is imported (see also Chapter 1.2). The file name has the 

extension ".lic" and can contain the licenses for multiple sensors. 

 Available licenses: Opens a dialog in which all valid licenses for the "Automation" 

function extension are displayed. 

 Ethernet interfaces: Opens a dialog, which shows the MAC and IP addresses and 

the names of all available ethernet interfaces and whether a sensor is connected to 

these interfaces. This information is required to acquire a network license. 

Note: Using the function key <F1> or the "?" button in the title bar of each option dialog, you can open 

the documentation for the current view. 

Note: The available elements of the menu bar vary depending on the current evaluation mode (2D/3D, 

see Chapter 1.4). 
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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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3.25 Basic Settings 

Select the menu item "Options  Settings" to make basic settings for the software. The "Settings" dialog 

is displayed (see Fig. 3.92). 

 

 

Fig. 3.92: "Settings" dialog box 

Parameters in the "Settings" dialog: 

1 - Show warning before removing active programs: Shows a warning before removing a pro-

gram from the active program list (see Chapter 3.15). 

- Show warning before removing program groups: Shows a warning before removing program 

groups (see Chapter 3.17). 

- Show warning before removing region of interests: Shows a warning before removing region 

of interests (see Chapter 3.18.7). 

- Show warning before overwriting an existing parameter file: Shows a warning before over-

writing an existing parameter file (see Chapter 3.20.1). 

- Show measurement wizard (surfaceCONTROL/reflectCONTROL): Starts a measurement 

wizard when connecting to a surfaceCONTROL/reflectCONTROL sensor (see Chapter 3.4.9). 

2 - Update sensor settings: You configure the behavior of the sensor parameters when loading 

parameter files. 

 always: The sensor paramaters stored in the parameter file will be adopted and written to 

the connected sensor. 

 never: The sensor paramaters stored in the parameter file will be ignored and not 

adopted. 

 ask: When loading a parameter file, you can select whether the sensor parameters stored 

in the parameter file will be adopted. 

3 - Activate user management: You may activate or deactivate the user management in 3DIn-

spect. If you activate the user management and close this dialog, an info window is shown with 

the factory default login information for the manager (see Chapter 3.22). 
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4 - Data format offline: Use this parameter for selecting the data format and the corresponding 

evaluation mode which will be used of 3DInspect in offline mode (see Chapter 1.4 and 3.5): 

 2D: 3DInspect processes 2D data. 

 3D: 3DInspect processes 2D data. 

- Enter the part number manually for each measurement: When you activate this parameter, a 

dialog for entering the part number will be shown for each measuring operation. The part num-

ber may be logged in the protocol file (see Chapter 7.6) or may be used for the automatic sav-

ing of point clouds (see below, section "4" and Chapter 3.6.2), for example. When this parame-

ter is not active, the part number may be passed using the automation interface (see Chap-

ter 7.6) 

- No. of measurements: Defines the number of measuring operations which are processed 

when pressing the "Start measurement button" (see Chapter 3.2, section "5") in setup mode.  

5 - 3D-View update: Set the behavior of the 3D-View in measurement mode here: 

 Always: The measured point cloud is always shown after each measurement. 

 nOK: The measured point cloud is shown when at least one assessed measured value is 

deemed nOK. 

 Never: The measured point cloud is never shown. 
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6 - Directory selection: Select a folder where point clouds will be saved automatically if the corre-

sponding option is active (see Chapter 3.6.2). 

- File type: Selection of the file type for the automatically saved point cloud (see Chapter 3.6.2). 

- Filename generation: This parameter defines how the filename will be generated for automatic 

saved point clouds: 

 Sensor info: [Model name]-[Serial number]. 

 Part number: [Part number] (see above, section "3" and Chapter 7.6). 

 Output signal: [Measurement value] (Select with the signal index, which measurement 

value will be used for generating the file name. The signal index references the selected 

signals in the "Measurement control / Measured values output" dialog, section "3" and 

Chapter 7.6). 

- Timestamp: Use this parameter to select if and where the timestamp [Date] [Time] is added to 

the file name (see above): 

 Prefix: The timestamp is prepended to the filename. 

 Append: The timestamp is appended to the filename. 

 None: No timestamp is used in the file name. 

- 3D Data: Select which data will be saved when automatic saving is active: 

 Sensor: Saves the point cloud which has been transferred by the connected sensor. 

 "Outputs and results" view: The point cloud which has been selected in the "Outputs 

and results" view (see Chapter 6.2.13, section "1") will be saved 

- Condition: Use this parameter to define the condition for the automatic saving of point clouds, 

which is derived from the assessed measured values (see Chapter 7.5): 

 Always: All measured point clouds are saved. 

 nOK: 

 All nOK signals: The point cloud is saved when all assessed measured values are 

deemed nOK. 

 Any nOK signal: The measured point cloud is saved when at least one assessed 

measured value is deemed nOK. 

 nOK x: The measured point cloud is saved when the assessed measured value x 

is deemed nOK. 

 OK: 

 All OK signals: The measured point cloud is saved when all assessed measured 

values are deemed OK. 

 Any OK signal: The measured point cloud is saved, when at least one assessed 

measured value is deemed OK. 

 OK x: The measured point cloud is saved, when the assessed measured value x is 

deemed OK. 

- Save 2D-Images: If this parameter is active and the "3D + 2D-Images" data format is used (see 

Chapter 3.4.1 and 3.4.3), 2D-Images will be saved (surfaceCONTROL/reflectCONTROL). 

- Use FIFO buffer: If this parameter is active, a maximum number for saving point clouds auto-

matically can be defined. The oldest files in the given folder (see above) will be deleted when 

the maximum number is exceeded. 

- FIFO buffer size: Defines the maximum number for saving point clouds automatically. 

7 Reset to factory default: Use this button in order to reset all parameters of this dialog to factory 

default. 

Note: The settings in this dialog are effective globally and are not included when loading or saving pa-

rameters.
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3.26 Adjusting Sensor Network Settings (Ethernet Configurator) 

When using a Micro-Epsilon 3D sensor with an Ethernet interface you may adjust the system network set-

tings (IP address, etc.) by selecting the "Options  Ethernet Configurator" menu item. The "Ethernet Con-

figurator" dialog will be opened. 

Note: To be able to operate a sensor via Ethernet with 3DInspect, the sensor and your PC must be lo-

cated in the same subnet. Adjust any relevant network settings for the sensor in the "Ethernet Configura-

tor" dialog. 

 

Fig. 3.93: "Ethernet Configurator" dialog box 

Display elements and parameters in the "Ethernet Configurator" dialog: 

1 Device list: This section lists all available sensors. Click "Scan" to refresh the list. Select the de-

sired sensor. 

2 Scan: Click this button to search for sensors in all subnets connected to the PC. The scan pro-

gress is displayed. When the scanning is complete, any found sensors are displayed in the list. 

3 Device info: Displays the current settings for the selected sensor: 

 - Device: Device name 

 - SN: Serial number 

 - MAC address: Physical address 

 - IP address: IP address 

 - Subnet mask: Subnet mask 

 - Static IP: "Static IP" address option enabled 

 - DHCP: "DHCP" option enabled 

 - Link local address: "Link local address" option enabled 

 - IP configuration: Indicates whether the network configuration is valid. If the network configura-

tion is not valid, the sensor cannot be used with 3DInspect. 

4 Desired configuration: Use the following input fields to enter the network configuration for the se-

lected sensor: 

 - IP address: IP address 

 - Subnet mask: Subnet mask 

 - Static IP: "Static IP" option – if this option is enabled, dynamic address allocation is disabled. 

The IP address entered is used as IP address. This parameter takes precedence over the 

"DHCP" and "Link local address" options. 

 - DHCP: "DHCP" option – if this option is enabled, the IP address is allocated dynamically 

through a DHCP server. This parameter takes precedence over "Link local address". This option 

is always enabled. 

 - Link local address: "Link local address" option – if this option is enabled, the IP address is allo-

cated dynamically in the local subnet 169.254.x.x. This option is always enabled. 

1 

2 

3 

4 

5 

6 



Working with 3DInspect 

Page 68 

5 Suggest a configuration: Click this button to have a suitable configuration for the selected sensor 

determined automatically. After the process is complete, the system automatically completes the 

input fields in the "Desired configuration" section. 

6 Apply to selected device: Click this button to apply the network configuration specified in the "De-

sired configuration" section to the selected sensor. 

Proceed as follows to manually enter the network configuration parameters for a sensor: 

  

 

When the "Ethernet Configurator" dialog is opened, the system automatically searches for available 

sensors. If the sensor is not connected to your subnet yet, establish a connection, and click the 

"Scan" button. When scanning is complete, the sensor is displayed in the device list. 

  

 

Select the required sensor from the device list. 

  

 

Specify the required network settings in the input fields in the "Desired configuration" section. 

  

 

Click "Apply to selected device" to apply the settings to the selected sensor. 

  

 

Click OK to confirm the selections in the "Ethernet Configurator" dialog. 

Proceed as follows to automatically specify network configuration parameters for a sensor: 

  

 

When the "Ethernet Configurator" dialog is opened, the system automatically searches for available 

sensors. If the sensor is not connected to your subnet yet, establish a connection, and click the 

"Scan" button. When scanning is complete, the sensor is displayed in the device list. 

  

 

Select the required sensor from the device list. 

  

 

Click the "Suggest a configuration" button to have a suitable network configuration for the selected 

sensor determined automatically. After the process is complete, the system automatically com-

pletes the input fields in the "Desired configuration" section. 

  

 

Click "Apply to selected device" to apply the settings to the selected sensor. 

  

 

Click OK to confirm the selections in the "Ethernet Configurator" dialog. 

3.27 Exiting 3DInspect 

Select the "File  Exit" menu item or press the standard Windows button  in the title bar of the pro-

gram window in order to exit 3DInspect. 
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4. Description of the "Data Acquisition" View 

In the "Data acquisition" view, you can set the parameters for the sensor in order to ensure optimal meas-

urement data acquisition. In this view, you can switch between two or three subviews depending on the 

type of sensor: 

- "Display Image Data" Tab: 

 reflectCONTROL/surfaceCONTROL: The "Display Image Data" view shows the original im-

ages of both cameras in the sensor as well as their frequency distribution (histogram) (see 

Chapter 4.1.1). 

 scanCONTROL 30XX: The "Display Image Data" view shows the original signal recorded on 

the sensor matrix of scanCONTROL (see Chapter 4.1.2). 

 3D Profile Unit: The "Display Image Data" view shows the original signals recorded on the 

sensor matrix of the scanCONTROL 30XX sensors connected to the "3D Profile Unit" (see 

Chapter 4.1.3). 

- "2D-Images" Tab: The "2D-Images" view shows result images of the 2D measurement (see Chap-

ter 4.2). 

- "Sensor Configuration" Tab (3D Profile Unit): In the "Sensor configuration" view, the individual 

scanCONTROL 30XX sensors connected to the "3D Profile Unit" measurement system can be pa-

rameterized. In addition, the registration of the sensors to each other can be carried out in this view 

(see Chapter 4.3). 

- "3D-View" Tab: The "3D-View" view visualizes the last measured point cloud of the sensor (see 

Chapter 4.4). 

- "2D-View" Tab (3D Profile Unit / scanCONTROL 30XX): The "2D-View" view visualizes the last 

measured profile of the 3D Profile Unit system or the scanCONTROL 30XX sensor (see Chap-

ter 4.5). 

  



Description of the "Data Acquisition" View 

Page 70 

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 Chapters 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. 
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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 press 

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, press 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). 



Description of the "Data Acquisition" View 

Page 72 

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 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, press 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, press 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. 

 

 



Description of the "Data Acquisition" View 

Page 74 

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, press 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, press 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 Chapters 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. 
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- 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. 

- Separate 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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4.3 Description of the "Sensor Configuration" Tab (3D Profile Unit) 

In the "Sensor configuration" view, the individual scanCONTROL 30XX sensors connected to the "3D Pro-

file Unit" measurement system can be parameterized. In addition, the registration of the sensors to each 

other can be carried out in this view. 

 

 

Fig. 4.5: "Sensor Configuration" tab (3D Profile Unit) 

Display elements and parameters in the "Sensor Configuration" tab (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 Display settings: With this selection you determine from which scanCONTROL 30XX sensor the 

profile is displayed in the 2D-View. 

D Registration: In this area, make settings for registering the sensors connected to 3D Profile Unit 

with each other. You can make the settings manually or automatically: 

- Make settings manually for each individual sensor: For the currently selected sensor (See 

section "B"), make the following settings: 

 Profile view: Select whether the transformation made should be taken into account for 

the profile shown in the 2D-display. 

 Rotation angle [°]: The angle by which the profile of the active sensor is rotated. The 

origin of the coordinate system is used as the center of rotation. 

 Translation X [mm]: The offset by which the profile of the active sensor is shifted in 

the X direction. 

 Translation Z [mm]: The offset by which the profile of the active sensor is shifted in 

the Z direction. 

 Flip profile: If necessary, the profile can be inverted. This is necessary if the active 

sensor is rotated 180° around the Z axis compared to the other sensors. 
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- Execute automatic registration…: Execute the automatic registration of the sensors to each 

other. To do this, position the corresponding registration object in the measuring filed of the 

sensors connected to 3D Profile Unit and press the "Execute automatic registration..." button. 

A dialog appears in which you can enter or select the path and name of the referencing file 

corresponding to the registration object. The file name has the ".json" extension. After con-

firming the dialog, the registration of all sensors will be executed automatically. 

E 2D-View: The 2D-View visualizes the last measured point cloud of the sensor (see Chap-

ter 3.13). 

F "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). 

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

H 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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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 Chapters 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 point: 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. The 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. Press 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 views 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 Chapters 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 which 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 with 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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5.1.1 "Position Correction" Measuring Program 

Use the "Position Correction" program to correct tilting and displacements caused by the mounting posi-

tion of the sensor. You can rotate and move the point cloud and store the resulting correction of the 3D 

points permanently in the measuring program. You can manually edit the values for the correction or au-

tomatically determine the correction values using a plane fit. By this the values are determined 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. Proceed as follows: 

- If applicable, select the input data for the position correction (see below, section "1" and Chap-

ter 3.18.3). 

- Manually entry of values: 

 Enter the desired values for the rotation and translation (see below, section "2") 

- Automatic determination of values: 

 Activate the setup mode of the measuring program (see below, section "4"). A plane is then 

fitted to the 3D points of the point cloud. 

 If necessary, limit the range for the plane fit in order to eliminate interfering points (see sec-

tion "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

 Click on the "Calculate values" button (see below, section "5"). The point cloud is aligned 

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. 

 Deactivate the setup mode (see below, section "4"). 

- 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. 5.3: "Position Correction" Measuring Program 
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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 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: 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 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 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 se-

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 position 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 parallel 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 compensate 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 reference 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 of 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, section "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 correction (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 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 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 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 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 previous 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 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 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, only 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 measuring 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 programs, 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 programs. 

- 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 inverted 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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5.1.7 "Contour Alignment" Measuring Program 

Use the "Contour Alignment" program to align a point cloud using a target contour. This step allows to 

compensate for changes to the orientation and position of the object in different measurements. There-

fore, ROIs that are used in subsequent measuring programs are not affected by the position and orienta-

tion changes and can be used at defined positions relative to the object. 

In order to use this program a master measurement has to be processed first (Setup mode). The measur-

ing program calculates encircling contours of the object, from which one contour can be selected for the 

subsequent alignment. The selected contour is stored in the measuring program as template contour 

then. In measurement mode, the measuring program computes the corresponding contour of the object 

and alignes the object and the contour so that the contour matches best with the template contour of the 

master measurement. 

Proceed as follows: 

- Position your master object at the desired target position for the measurement. 

- Insert the "Contour Alignment" program. The setup mode of the program is activated automatically 

after it has been inserted. You also may activate the setup mode afterwards with the "Setup mode" 

check box (see Fig. 5.9) 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 

- If necessary, limit the range of points in order to eliminate interfering points of the contour (see sec-

tion "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- Now the "Template contour" drop down list contains all available contours. Select the contour 

which you want to use for the object alignment. The selected contour is displayed in blue in the 

3D-View. 

- Press the "Apply template contour" button in order to store the selected contour as template con-

tour in the measuring program and to quit the setup mode. 

- 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). 

Note: You also may quit the setup mode by deactivating the "Setup mode" check box. By this the se-

lected contour won’t be used as template contour but the previous settings will be used. 

 

Fig. 5.9: Contour alignment – Settings in setup mode 
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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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5.1.8 "Point Cloud Alignment" Measuring Program 

Use the "Point Cloud Alignment" program to align a point cloud with prominent features (elevations, de-

pressions, edges) using a reference point cloud. This step is necessary to compensate for changes in the 

location and position of the object in different measurements. This means that search areas used in sub-

sequent measurement programs are not affected by the changes in position and orientation and can be 

used at defined positions relative to the object. 

For the measuring program, a reference measurement must first be carried out with a master component 

(setup mode). The measuring program generates so called reference data from the measurement data of 

the object, which can be saved in setup mode. In measuring mode, the measuring program then aligns 

the measured object using the stored reference data so that the measured object and the master part are 

optimally aligned. 

Note: The "Point Cloud Alignment" program requires an equidistant grid. Use the "Resampling" program 

(see Chapter 5.1.8) to create a point cloud with an equidistant grid when needed. 

Note: A separate license is required for the "Point Cloud Alignment" measuring program. Please use the 

contact address printed on the inside of the cover page. You can test the functionality of the measure-

ment program without a license. However, it is not possible to activate the measuring mode or to log 

measured values. 

Proceed as follows: 

- Insert the "Point Cloud Alignment" program. The setup mode of the program is activated automati-

cally after it has been inserted. You also may activate the setup mode afterwards with the "Setup 

mode" check box (see Fig. 5.11). 

 

- Reference data not yet defined: 

 Reference measurement has not yet been carried out: 

 Position your master object at the desired target position for the measurement. 

 If applicable, select the input data for the program (see below, section "1" and Chap-

ter 3.18.3). 

 If necessary, limit the range of points so that unwanted points are not included in the 

reference measurement (see section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

 Press "Define as reference" to generate the reference data for the master part. Once 

the reference data has been generated, a standard Windows dialog appears in which 

you can save reference data as a .kd file. 

 Once the process is complete, setup mode is ended automatically. 

 Reference measurement has already been carried out: 

 Press "Manage reference data". The subsequent dialog "Additional data" appears.  

 Press  and select the saved reference data. After confirming the dialog, the reference 

data is defined. 

 Select defined reference data and the input data for the program (see below, section 

"1" and Chapter 3.18.3) and quit the setup mode (see below, section "3"). 

- Reference data is defined: 

 Select defined reference data and the input data for the program (see below, section "1" and 

Chapter 3.18.3) and to quit the setup mode (see below, section "3"). 

 

- Select the mode for the alignment and select which degrees of freedom are used for the 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). 
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Fig. 5.11: "Point Cloud Alignment" – settings in setup mode 

 

 

Fig. 5.12: "Point Cloud Alignment" Measuring Program 

Display Elements and Parameters in the "Point Cloud 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). 
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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 and reference data for the program (see 

also Chapter 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 

the current program, is output. With the "Local transformation" option, only the transformation of 

the current program is output. 

2 - Mode: Use this parameter to select the ratio of speed and quality of the alignment: 

 high speed 

 balanced 

 high quality 

- Rotation or Translation x, x, z: Select which rotations or translations are used to align the point 

clouds. This may be necessary as distinctive features such as edges are used to align the point 

clouds. For flat components and components without these distinctive features, degrees of free-

dom must be reduced for successful alignment: 

 Example 1: In the following example, the translation in the y direction must be deac-

tivated, as there is no feature in this direction. 

 

"Point Cloud Alignment" – reduced degree of freedom 

 Example 2: If a flat component does not have a distinctive feature in either the x or y di-

rection, the rotation around the Z axis must also be deactivated in addition to deactivating 

the translation in the x and y directions. 

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

4 3D-View: The 3D-View shows the input point cloud (gray) and the aligned point cloud (green).  
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5.1.9 "Resample" 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 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). 
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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 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 Resampling mode: 

- average: Select this mode if there are no overlapping z areas in the point cloud. If you use this 

mode, the point distance (refer to the "Resolution x/y" parameter) must’nt be smaller than half of 

the original point distance. 

- minimum: The points with minimum z coordinates will be used in the overlapping z areas. This 

mode is also suitable for small point distances. 

- maximum: The points with maximum z coordinates will be used in the overlapping z areas. This 

mode is also suitable for small point distances. 

3 Resolution x/y [mm]: Select the resolution of the grid in X and Y direction. Use the "Initial" buttons 

in order to use the grid resolution of the point cloud which has been acquired from the sensor.  

4 3D-View: The 3D-View shows the input point cloud (gray) and the resulting point cloud (green).  
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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 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 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 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 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 - Remove trend: Use this parameter to configure the form of the trend: 

 plane: A trend in the form of a plane is created. 

 custom…: Specify the degree of the trend polynomial: 

 Trend degree x/y: The degree of the trend polynomial in the X/Y direction.  

3 3D-View: In the 3D-View, the input point cloud (gray) and the point cloud corrected by the trend 

(green) are displayed.  

Note: The "Trend Removal" program may create data which can’t be processed by the "Closing", "Open-

ing", "Low Pass Filter" and "High Pass Filter" programs. In this case a warning message is displayed be-

low the measuring program settings. If you still want to use these programs, you must first resample the 

point cloud with the "Resample" measuring program (see Chapter 5.1.9).
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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 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 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.  
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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 particular, 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 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. 
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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 - Algorithm: Activate the filter and select the filter direction. 

- Cut-off wavelength [mm]: Use this parameter to specify the cut-off wavelength. 

- Mode: Use this parameter to define the confidence level: 

 high speed: The confidence level is 90 %. 

 balanced: The confidence level is 95 %. 

 high quality: The confidence level is 99 %. 

- Kernel size [points]: In this section the resulting kernel is displayed, which is influenced by the 

"Cut-off wavelength" and the "Mode" parameter. 

- Border mode: Use this parameter in order to adjust the behavior at the border of the point 

cloud: 

 smooth borders: The border points will also be filtered by extending the point cloud line-

arily at the borders about half of the filter size. This is done temporarily. 

 erode borders: Border points will be removed. 

3 Display settings: Use this section to configure the value range of the colored texture and the z co-

ordinates in the 3D-View (see Chapter 3.8). 

4 3D-View: The filtered point cloud is shown 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 compute 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 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). 
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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 - Algorithm: Activate the filter and select the filter direction. 

- Cut-off wavelength [mm]: Use this parameter to specify the cut-off wavelength. 

- Mode: Use this parameter to define the confidence level: 

 high speed: The confidence level is 90 %. 

 balanced: The confidence level is 95 %. 

 high quality: The confidence level is 99 %. 

- Kernel size [points]: In this section the resulting kernel is displayed, which is influenced by the 

"Cut-off wavelength" and the "Mode" parameter. 

- Border mode: Use this parameter in order to adjust the behavior at the border of the point 

cloud: 

 smooth borders: The border points will also be filtered by extending the point cloud line-

arily at the borders about half of the filter size. This is done temporarily. 

 erode borders: Border points will be removed. 

3 Display settings: Use this section to configure the value range of the colored texture and the z co-

ordinates in the 3D-View (see Chapter 3.8). 

4 3D-View: The filtered point cloud is shown in the 3D-View.  

Note: The "High Pass Filter" program may create data which can’t be processed by the "Closing", "Open-

ing", "Low Pass Filter" and "High Pass Filter" programs. In this case a warning message is displayed be-

low the measuring program settings. If you still want to use these programs, you must first resample the 

point cloud with the "Resample" measuring program (see Chapter 5.1.9).
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5.1.15 "Closing" Measuring Program 

Use the "Closing" program to fill small holes in a point cloud. Larger holes and the edge regions of the 

point cloud are retained and points within closed regions of the point cloud are not modified. You can 

use the "Filter size" parameter to alter the size of the closed holes. Use the "Shape" parameter to set the 

shape of the filled-in points. The "Filling mode" parameter can be used to determine the mode for filling 

and the "Enlarge gaps" parameter can be used to determine the treatment of the edge areas of the holes. 

Note: The "Closing" program requires an equidistant grid. Use the "Resampling" program (see Chap-

ter 5.1.8) to create a point cloud with an equidistant grid when needed. 

Proceed as follows: 

- If applicable, select the input data for the closing program (see below, section "1" and Chap-

ter 3.18.3). 

- If necessary, select a range for the closing algorithm. Points which are outside the selected range 

will remain unchanged (see section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- Select the filter size, filling mode and, if necessary, the value for enlarging the gaps (see below, 

section "2"). 

 

Fig. 5.19: "Closing" Measuring Program 

Display Elements and Parameters in the "Closing" 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). 
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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 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 size of the structure mask. 

- Shape: Select the shape of the structure mask (square or circle). 

- Filling mode: Select the mode for filling the detected gaps. 

 plane: The gaps are filled with a plane which is fitted to the edge points. 

 quadratic: The gaps are filled with a second degree polynomial. 

 closing: The gaps are filled by morphological closing. 

- Enlarge gaps: The detected gaps can be enlarged when using the "quadratic" filling mode (see 

above) before filling. Enter the number of edge points by which the gaps are to be enlarged by 

erosion here. 

3 3D-View: The filled-in point cloud is shown in the 3D-View.  
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5.1.16 "Erosion" Measuring Program 

The "Erosion" program makes it possible to remove unwanted points in the edge regions of a point cloud. 

The "Filter size" parameter specifies the size of the centered quadratic or circular element used for the 

erosion. The larger the element, the more points are removed. Points within closed regions of the point 

cloud are not changed. The "Shape" parameter specifies the shape of the erosion mask. Proceed as 

follows: 

- If applicable, select the input data for the erosion (see below, section "1" and Chapter 3.18.3). 

- If necessary, select a range for the erosion algorithm. Points which are outside the selected range 

will remain unchanged (see section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- Select the filter size (see below, section "2"). 

 

Fig. 5.20: "Erosion" Measuring Program 

Display Elements and Parameters in the "Erosion" 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. 
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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 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 size of the structure mask. 

- Shape: Select the shape of the erosion mask (square or circle). 

3 3D-View: The eroded point cloud is shown in the 3D-View.  
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5.1.17 "Opening" Measuring Program 

Use the "Opening" program to enlarge small holes in a point cloud. Small holes and the edge regions of 

the point cloud are retained and points within closed regions of the point cloud are not modified. You can 

use the "Filter size" parameter to alter the size of the enlarged holes. Use the "Shape" parameter to set the 

shape of the removed points. 

Note: The "Opening" program requires an equidistant grid. Use the "Resampling" program (see Chap-

ter 5.1.8) to create a point cloud with an equidistant grid when needed. 

Proceed as follows: 

- If applicable, select the input data for the opening (see below, section "1" and Chapter 3.18.3). 

- If necessary, select a range for the opening algorithm. Points which are outside the selected range 

will remain unchanged (see section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- Select the filter size (see below, section "2"). 

 

Fig. 5.21: "Opening" Measuring Program 

Display Elements and Parameters in the "Opening" 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). 
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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 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 size of the structure mask. 

- Shape: Select the shape of the structure mask (square or circle). 

3 3D-View: The resulting point cloud is shown in the 3D-View.  
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5.1.18 "Digital Stone" Measuring Program 

Use the program "Digital Stone" to highlight raised and recessed areas on a curved surface. The evalua-

tion is comparable to the real whetstone usually used in quality assurance in car body construction. The 

length, direction and grid of the whetstone can be adapted to the measuring task. The whetstone is open 

in the middle, making it possible to highlight raised areas. 

Note: The "Digital Stone" program requires a point cloud with an equidistant grid. Use the "Resampling" 

program (see Chapter 5.1.8) to create a point cloud with an equidistant grid when needed. 

Note: A separate license is required for the "Digital Stone" measuring program. Please use the contact 

address printed on the inside of the cover page. You can test the function of the measuring program with-

out a license. However, it is not possible to activate the measuring mode, log measured values or save 

processed 3D data. 

Proceed as follows: 

- If applicable, select the input data for the Program (see below, section "1" and Chapter 3.18.3). 

- If necessary, select the area for the "Digital Stone". Points that are outside the range are discarded 

(see below, section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- Parameterize the "Digital Stone" (see below, section "2"). 

 

Fig. 5.22: "Digital Stone" Measuring Program 

Display Elements and Parameters in the "Digital Stone" 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). 
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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 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 - Length [mm]: Select the length of the "Digital Stone" in millimeters. A shorter "Digital Stone" 

suppresses extensive shape deviations and emphasizes local deviations more strongly. The 

longer the whetstone, the longer the calculation takes. 

- Offset [mm]: Define the distance between the contact points of the "Digital Stone" in millime-

ters. If the distance is greater, the result is calculated more quickly but may be less accurate. 

- Opening width [mm]: Select the opening width of the "Digital Stone" in millimeters. The greater 

the opening width selected, the better raised areas on the surface can be detected. 

- Orientation [°]: Specifies the direction in which the "Digital Stone" is guided over the surface. 

Set the orientation of the "Digital Stone" so that it follows the smallest possible curvature of the 

surface. The orientation is shown as an arrow in the 3D-View. 

- Force [%]: Determines how strongly the "Digital Stone" affects the data. The value is given as a 

percentage. A higher force increases the display of raised areas and reduces the influence of 

measurement errors, such as dust and noise, on the result. Zero percent corresponds to a very 

low contact force - raised areas are not displayed. 50 % results in a balanced display of raised 

and recessed areas. 

- Backside: As a rule, the "Digital Stone" can only be used on flat or slightly convex surfaces. The 

backside mode also enables the analysis of surfaces that are concave on the front side and 

convex on the back side. 

3 Resulting parameters: In this area, the metric unit "mm" is converted into the number of points in 

the point cloud after a measurement has been carried out for the above parameters. 

4 Display settings: Use this section to configure the value range of the colored texture and the z co-

ordinates in the 3D-View (see Chapter 3.8). 

5 3D-View: In the 3D display, the resulting point cloud and the orientation of the "Digital Stone" are 

shown as an orange arrow in the top left-hand corner of the 3D-View. 
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5.1.19 "Cylinder Unwinding" Measuring Program 

Use the "Cylinder Unwinding" program to unwind a point cloud using a cylinder. This step is useful for 

measuring geometric objects on a cylinder.  

Note: In addition to the input point cloud, the "Cylinder Unwinding" measuring program requires a refer-

ence cylinder as input data. This can be computed using the “Cylinder Fit” measuring program (see 

Chapter 6.1.6) which has to be in a previous program group (see below, “Input data” area). 

The point cloud is processed using a reference cylinder so that the following conditions are met after pro-

cessing: 

- The reference cylinder is equal to the X/Y plane with Z = 0. 

- The "cutting line" (parallel to the cylinder axis) is parallel to the X axis with Y = 0. 

The unwinding direction depends on the direction of the cylinder axis. For example, unwinding takes 

place in the counter-clockwise direction when the cylinder axis is pointing towards the viewer.  

Proceed as follows: 

- If applicable, select the input data for the Program (see below, section "1" and Chapter 3.18.3). 

- Specify the cutting angle of the "cutting line" (see below, section "2"). 

 

Fig. 5.23: "Cylinder Unwinding" Measuring Program 

Display Elements and Parameters in the "Cylinder Unwinding" 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). 
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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 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 reference cylinder for the pro-

gram (see also Chapter 3.18.3). 

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

2 Cutting angle [°]: Specify the intersection angle of the "cutting line". 

3 3D-View: In the 3D-View, the input point cloud (grey), reference cylinder yellow and the unwound 

point cloud are displayed in color.  



Description of the "Data Preprocessing" View 

Page 128 

5.1.20 "Sphere Unwinding" Measuring Program 

Use the "Sphere Unwinding" program to unwind a point cloud using a sphere. This step is useful for 

measuring geometric objects on a sphere.  

Note: In addition to the input point cloud, the "Sphere Unwinding" measuring program requires a refer-

ence sphere as input data. This can be computed using the “Sphere Fit” measuring program (see Chap-

ter 6.1.5) which has to be in a previous program group (see below, “Input data” area). 

The point cloud is unwinded using a reference sphere in such a way that the original north pole of the ref-

erence sphere lies in the coordinate origin after unwinding. 

 

Proceed as follows: 

- If applicable, select the input data for the Program (see below, section "1" and Chapter 3.18.3). 

- Enter the meridian angle (see below, section "2"). 

 

Fig. 5.24: "Sphere Unwinding" Measuring Program 

Display Elements and Parameters in the "Sphere Unwinding" 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). 

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). 
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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 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 reference sphere for the pro-

gram (see also Chapter 3.18.3). 

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

2 Meridian angle [°]: Use the meridian angle to define the position of the North Pole. 

3 3D-View: In the 3D-View, the input point cloud (grey), reference sphere yellow and the unwound 

point cloud are displayed in color. 
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5.1.21 "Remove points" Measuring Program 

The "Remove points" program allows to remove unwanted points. The "Mode" parameter specifies the 

algorithm by which the points to be removed are selected. In the "Isolated points" mode, the "Min. num-

ber of neighbors" parameter specifies the minimum number of valid neighboring points that a point or 

one of its eight neighboring points must have in order not to be removed. In the "Percentage" mode, a 

percentage of the respective value range from which the points are removed can be specified on both 

sides in a specified direction. Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 

- If necessary, select a range from which the points are to be removed. Points which are outside the 

selected range will remain unchanged (see section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- Select the mode and set the correspondent parameters for removing the points (see below, sec-

tion "2"). 

 

Fig. 5.25: "Remove Points" Measuring Program 

Display Elements and Parameters in the "Remove 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 (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). 
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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 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 Mode: Select the mode for removing the points: 

- isolated points: For each point the algorithm checks whether the number of neighbors is 

smaller than the set value. If the condition is met for a point and its eight neighboring points, the 

point is removed. 

 Min. number of neighbors: Enter the minimum number of valid neighboring points. 

- percentage: All points are removed from a percentage of the range of values in the specified 

direction. 

 Direction: Choose the direction for removing the points. 

 Top percentage [%]: Specify the percentage of the value range in the positive direction 

from which the points are removed. 

 Bottom percentage [%]: Specify the percentage of the value range in the negative direc-

tion from which the points are removed. 

3 3D-View: The 3D-View shows the input point cloud (gray) and the resulting point cloud (green). 
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5.1.22 "Wave Compensation" Measuring Program 

Use the "Wave Compensation" program in order to comensate vibrations in y direction. This is particularly 

useful when using the scanCONTROL 30XX sensor type. The point cloud is shifted line by line in the Z 

direction so that the center of gravity of the respective profile is located on the xy plane of the coordinate 

system. If the "Compensate angles" option is activated, a reference line parallel to the x axis is fitted line 

by line and subtracted from the point cloud. Then the point cloud will be translated so that the selectable 

rotation point is equal to the center of the coordinate system. Proceed as follows: 

- With the "Compensate angle" option activated, first, if you have not already, activate the "Evalua-

tion" view (see Chapter 5.1.33), insert a measuring program with a point as output value (e.g. 

"Center of Gravity", see Chapter 6.1.1) and configure this measuring program in order to obtain a 

rotation point. 

- Now, create a new program group (see Chapter 3.17) and insert the "Wave Compensation" pro-

gram in the "Data preprocessing" section. 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 

- Select the ranges for the points to which the reference lines are to be fitted line by line (see below, 

section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). Points which are outside the selected ranges in 

y direction will remain unchanged. 

 

Fig. 5.26: "Wave Compensation" Measuring Program 

Display Elements and Parameters in the "Wave Compensation" 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). 
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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 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 point cloud and, if the "Compensate an-

gle" option is activated, the rotation point for the program (see also Chapter 3.18.3). 

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

- Compensate angle: In addition to the position of the center of gravity, the inclination of the re-

spective profile is also taken into account during wave compensation. 

2 3D-View: The 3D-View shows the input point cloud (gray) and the resulting point cloud (green). 

 

  



Description of the "Data Preprocessing" View 

Page 134 

5.1.23 "Profile Section" Measuring Program 

The "Profile Section" program generates a 2D profile from a 3D point cloud, which can be processed by 

subsequent 2D-measuring programs. The parameter "Plane angle" defines the angle between the cutting 

plane and the xz plane and the parameter "Plane offset" defines the distance between the cutting plane 

and the z axis. If the "Reset values" button is pressed, the angle is set to 0 and the plane is centered in the 

middle of the point cloud. Proceed as follows: 

- If applicable, select the input data for the profile selection (see below, section "1" and Chap-

ter 3.18.3). 

- Use the "reset values" button, if the cutting plane is not visible. 

- Change the "plane angle" and the "plane offset" to select the desired 2D profile (see below, section 

"2") or configure the cutting plane via mouse interaction. 

 

Fig. 5.27: "Profile Section" Measuring Program 

Display Elements and Parameters in the "Profile Section" 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 select the cutting plane and change the parameters via 

mouse interaction. Use the left mouse button to move the plane and the shift and left mouse button 

to rotate the plane arount the z axis. 

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). 
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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 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). 

2 - Plane angle [°]: Change the angle between the intersection plane and the xz plane. 

- Plane offset [mm]: Change the offset from the intersection plane to the z axis 

3 Reset values: Reset the parameter "Plane angle" to 0 and "Plane offset" to the middle of the point 

cloud. 

4 3D-View: In the 3D-View, the input point cloud (gray), the cutting plane (yellow) and the 2D profile 

(green) are displayed. In addition, the resulting coordinate system is displayed in the cutting plane. 
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5.1.24 "Digital Master" Measuring Program 

Use the "Digital Master" program to apply a shape deduction to a known measurement object. This can 

be used to highlight form deviations, raised areas and recessed areas on the measurement object. To be 

able to use the measuring program, it must be trained with several good parts of the measurement ob-

ject. During training, master data is generated which is saved after training. The stored master data is 

used to calculate the shape deduction when the shape deduction is carried out.  

Note: The "Digital Master" program requires an equidistant grid. Use the "Resampling" program (see 

Chapter 5.1.8) to create a point cloud with an equidistant grid when needed. 

Note: A separate license is required for the "Digital Master" measuring program. Please use the contact 

address printed on the inside of the cover page. You can test the functionality of the measuring program 

without a license. However, it is not possible to activate the measuring mode, log measured values or 

save processed 3D data. 

Proceed as follows: 

- Master data are not yet registered: 

 Master data are not available: 

 Press "Training". A dialog appears in which you can select good parts as saved point 

clouds.  

 Select the point clouds that you want to use for training. 

 Press "Start training" to carry out the training with the selected good parts. 

 After the training has been carried out, a standard Windows dialog appears in which 

you select the folder in which the master data is to be saved. After confirming the dia-

log, the master data is saved and registered. 

 Saved master data are available: 

 Press "Manage masters". The following dialog "Additional data" appears.  

 Press  and select the folder in which the master data is saved. After confirming the 

dialog, the master data is registered. 

- Master data is registered: 

 Select the input data and the master data for the digital master (see below, section "1" or 

Chapter 3.18.3). 

 

Fig. 5.28: "Digital Master" Measuring Program 
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Display Elements and Parameters in the "Digital Master" 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 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 point cloud and the master data for the 

program (see also Chapter 3.18.3). 

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

2 - Manage masters: Press this button to load and register existing master data (see above). 

- Training: Press this button to train the Digital Master with good parts and to save and register 

the resulting master data (see above). 

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

4 3D-View: The corrected point cloud is shown in the 3D-View.  
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5.1.25 "Texture Creation" Measuring Program 

Use the "Texture Creation" program to insert image data or Z coordinates of a point cloud as a texture 

into another point cloud. If a point cloud is selected as the texture source, the Z coordinates are assigned 

to a point cloud as a texture. If data from the “Defect Extraction” measuring program is used as the tex-

ture source, the intensity values of the evaluated point cloud are inserted as texture data. Proceed as fol-

lows: 

- If applicable, select the input data for the profile selection (see below, section "1" and Chap-

ter 3.18.3). 

 

Fig. 5.29: "Texture Creation" Measuring Program 

Display Elements and Parameters in the "Texture Creation" 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 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 point cloud and the texture data for the 

program (see also Chapter 3.18.3). 
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- Display: Select whether input data, output data or both is displayed in the 3D-View. 

2 Display settings: Use this section to configure the value range of the colored texture and the z co-

ordinates in the 3D-View (see Chapter 3.8). 

3 3D-View: In the 3D-View, the textured point cloud is displayed in color.  
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5.1.26 "Position Correction 2D" Measuring Program 

Use the "Position Correction 2D" program to correct tilting and displacements caused by the mounting 

position of the sensor. You can rotate and move the 2D profile and store the resulting correction of the 2D 

points permanently in the measuring program. You can manually edit the values for the correction or au-

tomatically determine the correction values using a line fit. By this the values are determined such that the 

fitted line lies horizontally in the coordinate system and the center of gravity of the fitted points is at the 

center of the coordinate system. 

Note: The "Position Correction 2D" program needs a 2D profile as input data. The "Profile Section" meas-

uring program can be used in order to generate a 2D profile (see Chapter 5.1.23) 

Proceed as follows: 

- If applicable, select the input data for the position correction (see below, section "1" and Chap-

ter 3.18.3). 

- Manually entry of values: 

 Enter the desired values for the rotation and translation (see below, section "2") 

- Automatic determination of values: 

 Activate the setup mode of the measuring program (see below, section "4"). A line is then 

fitted to the 2D points of the 2D profile. 

 If necessary, limit the range for the line fit in order to eliminate interfering points (see section 

"E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

 Click on the "Calculate values" button (see below, section "5"). The profile is aligned such 

that the fitted line lies horizontally in the coordinate system and the center of gravity of the 

fitted points is at the center of the coordinate system. 

 Deactivate the setup mode (see below, section "4"). 

 

 

Fig. 5.30: "Position Correction 2D" Measuring Program 
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Display Elements and Parameters in the "Position Correction 2D" 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 2D Profile View: The 2D Profile View visualizes the 2D data (see Chapter 3.13). 

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate the 

measurement results and display the profile and measurement results of the currently selected 

measuring program in the 2D Profile View. 

H Results display: In setup mode, the characteristic data of the original line and of the transformed 

line 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 2D Profile View (this 

selection is not available if setup mode is active). 

2 2D Transformation settings:  

 - Rotation angle [°]: The angle about which the profile is rotated. The origin of the coordinate 

system is used as center of rotation.  

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

3 Reset values: Resets the "Rotation angle" and "Translation x/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 angle and offset such that 

the fitted line lies horizontally in the coordinate system and the center of gravity of the fitted points 

is at the center of the coordinate system. 

6 2D Profile View: In the 2D Profile View, the input profile (gray) and the transformed profile (green) 

are displayed. In setup mode, the original and the transformed line 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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5.1.27 "Select Points 2D" Measuring Program 

Use the "Select Points 2D" program to select 2D 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 discarded. Discarded points are shown in gray, and selected points are shown in green and 

can be used as input data in subsequent measuring programs. 

Note: The "Select Points 2D" program needs a 2D profile as input data. The "Profile Section" measuring 

program can be used in order to generate a 2D profile (see Chapter 5.1.23) 

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 3.18.5, 3.18.6 and 3.18.7). 

 

Fig. 5.31: "Select Points 2D" Measuring Program 

Display Elements and Parameters in the "Select Points 2D" 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 2D Profile View: The 2D Profile View visualizes the 2D data (see Chapter 3.13). 

E "Measuring" toolbar: Use this toolbar to set the ROIs (see Chapter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 
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G "Start measurement" button: Click on this button to perform a measuring operation, calculate the 

measurement results and display the profile and measurement results of the currently selected 

measuring program in the 2D Profile View. 

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 for the program (see also Chap-

ter 3.18.3). 

- Display: Select whether input data, output data or both is displayed in the 2D Profile View. 

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

3 2D Profile View: In the 2D Profile View, the discarded points (gray) and the selected points (green) 

are displayed.  
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5.1.28  "Line Alignment 2D" Measuring Program 

Use the "Line Alignment 2D" program to align a 2D profile to a 2D line. This step allows to compensate for 

changes to the pitch of the object in different measurements. Therefore, ROIs that are used in subse-

quent measuring programs are not affected by the pitch changes and can be used at defined positions 

relative to the object. 

Note: The "Line Alignment 2D" program needs a 2D profile as input data. The "Profile Section" measuring 

program can be used in order to generate a 2D profile (see Chapter 5.1.23) 

The object is rotated about a selectable rotation point so that the reference line is parallel to the x axis. 

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 of the coordinate system. 

Note: In addition to the input profile, the "Line Alignment 2D" measuring program requires a 2D line and a 

rotation point as input data. These objects have to be computed with the "Line fit 2D" measuring program 

(see Chapter 6.1.19) 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 "Line fit 

2D" measuring program and configure the measuring program in order to obtain a 2D line and a 

rotation point (see Chapter 6.1.19). Alternatively you may use another measuring program for 

computation of the rotation point (see below, section "1"). 

- Now, create a new program group (see Chapter 3.17) and insert the "Line Alignment 2D" program 

in the "Data preprocessing" section. 

- Select the input 2D profile, the reference line 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 correction (see be-

low, section "2"). 

 

Fig. 5.32: "Line Alignment 2D" Measuring Program 
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Display Elements and Parameters in the "Line Alignment 2D" 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 2D Profile View: The 2D Profile 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 "Start measurement" button: Click on this button to perform a measuring operation, calculate the 

measurement results and display the profile and measurement results of the currently selected 

measuring program in the 2D Profile 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, the reference line and the rotation 

point for the program (see also Chapter 3.18.3). An overview of measuring programs, which 

provide 2D points and 2D lines, can be found in Chapter 3.19.1 and 3.19.2. 

- Display: Select whether input data, output data or both is displayed in the 2D Profile View. 

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

the pitch correction here. 

3 2D Profile View: The 2D Profile View shows the input profile (light green), the reference line (or-

ange), the rotation point (orange) and the aligned profile (green).  
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5.1.29 "Point Alignment 2D" Measuring Program 

Use the "Point Alignment 2D" program to align a 2D profile to a 2D point. This step allows to compensate 

for changes to the position of the object in different measurements. Therefore, ROIs that are used in sub-

sequent measuring programs are not affected by the position changes and can be used at defined posi-

tions relative to the object. 

Note: The "Point Alignment 2D" program needs a 2D profile as input data. The "Profile Section" measur-

ing program can be used in order to generate a 2D profile (see Chapter 5.1.23) 

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 profile, the "Point Alignment 2D" measuring program requires an alignment 

point as input data. This point has to be computed with a measuring program which provides a 2D point 

and which has to be in a previous program group (e.g. "Center of Gravity 2D", see Chapter 6.1.17 and 

see below, section "1"). 

Proceed as follows: 

- First, if you have not already, activate the "Evaluation" view (see Chapter 5.1.33), insert a measur-

ing program for computing an alignment point and configure the measuring program in order to 

obtain an alignment point. 

- Now, create a new program group (see Chapter 3.17) and insert the "Point Alignment 2D" program 

in the "Data preprocessing" section. 

- Select the input 2D profile and the alignment point for the program (see below, section "1" and 

Chapter 3.18.3). 

 

Fig. 5.33: "Point Alignment 2D" Measuring Program 
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Display Elements and Parameters in the "Point Alignment 2D" 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 2D Profile View: The 2D Profile 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 "Start measurement" button: Click on this button to perform a measuring operation, calculate the 

measurement results and display the profile and measurement results of the currently selected 

measuring program in the 2D Profile 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 and the alignment point for the pro-

gram (see also Chapter 3.18.3). An overview of measuring programs which provide 2D points 

can be found in Chapter 3.19.1. 

- Display: Select whether input data, output data or both is displayed in the 2D Profile View. 

2 2D Profile View: The 2D Profile View shows the input profile (light green), the alignment point (or-

ange) and the aligned profile (green).  
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5.1.30 "Contour Alignment 2D" Measuring Program 

Use the "Contour Alignment 2D" program to align a 2D profile. 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 position and orientation changes and 

can be used at defined positions relative to the object. 

A master measurement must first be carried out for the measuring program. The measuring program de-

termines an enclosing contour on the measured part, which can be stored as a template contour in the 

measuring program. In the further course of the measurement, the measurement program calculates the 

respective contour on the measurement object and aligns the measurement object and the associated 

contour so that the contour matches the template contour determined in the master measurement as 

closely as possible. Proceed as follows: 

- Position your master part in the desired target position for the evaluation. 

- Add a new program "Alignment contour 2D" to the measuring program list.  

- Select the input 2D profile for the program (see below, section "1" and Chapter 3.18.3) 

- If necessary, limit the range for the plane fit in order to eliminate interfering points (see section "F" 

and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- Press the "Apply template contour" button (see below, section "2") to save the currently selected 

contour in the measuring program. 

- 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). 

The measuring program outputs the following measured values: 

- Matching score value: The abstract comparison value of the template search. If the template con-

tour and the aligned contour of the current 2D profile are congruent, the value is 0, otherwise >0. 

 

Fig. 5.34: "Contour Alignment 2D" Measuring Program 
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Display Elements and Parameters in the "Contouer Alignment 2D" 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 2D Profile View: The 2D Profile 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 "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate the 

measurement results and display the profile and measurement results of the currently selected 

measuring program in the 2D Profile View. 

H Results display: The results display shows the characteristics of the template search. 

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 2D Profile View. 

2 Apply template contour: Store the currently selected contour as a template in the measuring pro-

gram. 

3 2D Profile View: In the 2D Profile View, the current 2D profile is shown in light green, the template 

contour in blue and the aligned contour of the current 2D profile in dark green.  

Note: To achieve better alignment, it is recommended to use as complete a contour as possible as a 

template contour. 
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5.1.31 "Average Filter 2D" Measuring Program 

Use the "Average Filter 2D" program to filter a 2D profile using an average filter. 

Note: The "Average Filter 2D" program needs a 2D profile as input data. The "Profile Section" measuring 

program can be used in order to generate a 2D profile (see Chapter 5.1.23) 

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. 5.35: "Average Filter 2D" Measuring Program 

Display Elements and Parameters in the "Average Filter 2D" 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 2D Profile View: The 2D Profile 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 "Start measurement" button: Click on this button to perform a measuring operation, calculate the 

measurement results and display the profile and measurement results of the currently selected 

measuring program in the 2D Profile View. 

G 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 2D Profile View. 

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

3 2D Profile View: The filtered 2D profile is shown in the 2D Profile View.  
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5.1.32 "Median Filter 2D" Measuring Program 

Use the "Median Filter 2D" program to filter a 2D profile using a median filter. 

Note: The "Median Filter 2D" program needs a 2D profile as input data. The "Profile Section" measuring 

program can be used in order to generate a 2D profile (see Chapter 5.1.23). 

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. 5.36: "Median Filter 2D" Measuring Program 

Display Elements and Parameters in the "Median Filter 2D" 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 2D Profile View: The 2D Profile 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 "Start measurement" button: Click on this button to perform a measuring operation, calculate the 

measurement results and display the profile and measurement results of the currently selected 

measuring program in the 2D Profile View. 

G 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 2D Profile View. 

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

3 2D Profile View: The filtered profile is shown in the 2D Profile View.  
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5.1.33 "Low Pass Filter 2D" Measuring Program 

Use the "Low Pass Filter 2D" program to filter a 2D profile 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 particular, 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. The mode makes it possible to strike a 

balance between high execution speed and optimal filter behavior. The behavior at the border of the 2D 

profile can be adjusted with the "Border mode" parameter (see below).  

Note: The "Low Pass Filter 2D" program needs a 2D profile as input data. The "Profile Section" measuring 

program can be used in order to generate a 2D profile (see Chapter 5.1.23). 

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 cut-off wavelength, the mode and the edge behavior (see below, section "2"): 

 

Fig. 5.37: "Low Pass Filter 2D" Measuring Program 

Display Elements and Parameters in the "Low Pass Filter 2D" 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 2D Profile View: The 2D Profile 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). 
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F "Start measurement" button: Click on this button to perform a measuring operation, calculate the 

measurement results and display the profile and measurement results of the currently selected 

measuring program in the 2D Profile 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 2D Profile View. 

2 - Cut-off wavelength: Use this parameter to specify the cut-off wavelength. 

- Mode: Use this parameter to define the confidence level: 

 high speed: The confidence level is 90 %. 

 balanced: The confidence level is 95 %. 

 high quality: The confidence level is 99 %. 

- Border mode: Use this parameter in order to adjust the behavior at the border of the 2D profile: 

 smooth borders: The border points will also be filtered by extending the 2D profile linear-

ily at the borders about half of the filter size. This is done temporarily. 

 erode borders: Border points will be removed. 

3 2D Profile View: The filtered profile is shown in the 2D Profile View.  
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5.1.34 "High Pass Filter 2D" Measuring Program 

Use the "High Pass Filter 2D" program in order to compute the difference of a 2D profile which has been 

filtered with a low pass filter from the original 2D profile. 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 the 2D profile. The size of the filter kernel 

is determined with the standard deviation calculated from the entered wavelength and the selected 

mode. The mode makes it possible to strike a balance between high execution speed and optimal filter 

behavior. The behavior at the border of the 2D profile can be adjusted with the "Border mode" parameter 

(see below).  

Note: The "High Pass Filter 2D" program needs a 2D profile as input data. The "Profile Section" measur-

ing program can be used in order to generate a 2D profile (see Chapter 5.1.23). 

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 cut-off wavelength, the mode and the edge behavior (see below, section "2"): 

 

Fig. 5.38: "High Pass Filter 2D" Measuring Program 

Display Elements and Parameters in the "High Pass Filter 2D" 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 2D Profile View: The 2D Profile 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). 
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F "Start measurement" button: Click on this button to perform a measuring operation, calculate the 

measurement results and display the profile and measurement results of the currently selected 

measuring program in the 2D Profile 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 2D Profile View. 

2 - Cut-off wavelength: Use this parameter to specify the cut-off wavelength. 

- Mode: Use this parameter to define the confidence level: 

 high speed: The confidence level is 90 %. 

 balanced: The confidence level is 95 %. 

 high quality: The confidence level is 99 %. 

- Border mode: Use this parameter in order to adjust the behavior at the border of the 2D profile: 

 smooth borders: The border points will also be filtered by extending the 2D profile linear-

ily at the borders about half of the filter size. This is done temporarily. 

 erode borders: Border points will be removed. 

3 2D Profile View: The filtered profile is shown in the 2D Profile View.  
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6. Description of the "Evaluation" View 

In this view, you can select and parameterize programs for calculating and combining geometric objects. 

 

Fig. 6.1: "Evaluation" view 

Display Elements and Parameters in the "Evaluation" 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 List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(see Chapter 3.16) and select an active measuring program for parameterizing 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: In this area the input data and the regions og interest for the meas-

urement are displayed. Depending on the measuring program, the output data or the calculated 

results are also displayed. If the measuring program is a 2D measuring program, a 2D profile 

display is shown (see Chapter 3.13). If the measuring program is a 3D measuring program, on 

the other hand, a 3D display is shown (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, display the coordinates of selected points as tooltip and measure distances in the 3D-

View interactively (see Chapter 3.11). 
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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 Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

J Status bar: Status and error messages are displayed in the status bar (see Chapter 8.1). 
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6.1 Description of the Measuring Programs in the "Find Objects" Group 

In this group, you will find programs for fitting geometric objects. 

     

Fig. 6.2: "Find objects" group 

Measuring Programs in the "Find Objects" Group: 

- Center of Gravity: Calculate the center of gravity of 3D points (see Chapter 6.1.1). 

- Extreme Point: Calculate an extreme point of 3D points (see Chapter 6.1.2). 

- Plane Fit: Calculate a fitting plane through 3D points (see Chapter 6.1.3). 

- Line Fit: Calculate a fitting line through 3D points (see Chapter 6.1.4). 

- Sphere Fit: Calculate a fitting sphere through 3D points (see Chapter 6.1.5). 

- Cylinder Fit: Calculate a fitting cylinder through 3D points (see Chapter 6.1.6). 

- Cone Fit: Calculate a fitting cone through 3D points (see Chapter 6.1.7). 

- Circular Hole: Measure a circular hole in a point cloud (see Chapter 6.1.8). 

- Circular Pad: Measure a circular pad in a point cloud (see Chapter 6.1.9). 

- Rectangular Hole: Measure a rectangular hole in a point cloud (see Chapter 6.1.10). 

- Rectangular Pad: Measure a rectangular pad in a point cloud (see Chapter 6.1.11). 

- Edge: Measure a straight edge in a point cloud (see Chapter 6.1.12). 

- Seam: Measure a seam in a point cloud (see Chapter 6.1.13). 

- Groove: Measure a groove in a point cloud (see Chapter 6.1.14). 

- QR Code: Reads a QR Code from a point cloud (see Chapter 6.1.15). 

- Defect Extraction: Detect raised and recessed areas in a point cloud (see Chapter 6.1.16). 

- Center of Gravity 2D: Calculate the center of gravity of 2D points (see Chapter 6.1.17). 

- Extreme Point 2D: Calculate an extreme point of 2D points (see Chapter 6.1.18). 

- Line Fit 2D: Calculate a fitting line through 2D points (see Chapter 6.1.19). 

- Circle Fit 2D: Calculate a fitting circle through 2D points (see Chapter 6.1.20). 

- Corner Radius 2D: Calculate the radius of a 2D corner (see Chapter 6.1.21). 

- Roundness 2D: Calculate the roundness of a 2D object (see Chapter 6.1.22). 

- Edge 2D: Measure a edge in a 2D profile (see Chapter 6.1.23). 

- Seam 2D: Measure a seam in a 2D profile (see Chapter 6.1.24). 

- Groove 2D: Measure a groove in a 2D profile (see Chapter 6.1.25). 

- Circle Seam 2D: Measure a seam in a circular 2D profile (see Chapter 6.1.26). 

- Circle Groove 2D: Measure a groove in a circular 2D profile (see Chapter 6.1.27). 

- Gap 2D: Measure a gap in a 2D profile (see Chapter 6.1.28). 
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6.1.1 "Center of Gravity" Measuring Program 

Use the "Center of Gravity" program to calculate the center of gravity of 3D points. Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 

- Select the coordinate system in which the computed center of gravity is available for further use 

(see below, section "2"). 

- If necessary, limit the range for the center of gravity calculation in order to eliminate interfering 

points (see section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- 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). 

The measuring program outputs the following measured values: 

- Center of gravity x: The X coordinate of the calculated center of gravity of the current point cloud. 

- Center of gravity y: The Y coordinate of the calculated center of gravity of the current point cloud. 

- Center of gravity z: The Z coordinate of the calculated center of gravity of the current point cloud. 

- Number of points: The number of selected points in the current point cloud that were used to cal-

culate the center of gravity. 

- Sigma: The standard deviation of the distances of the points to the center of gravity. 

 

Fig. 6.3: "Center of Gravity" Measuring Program 

Display Elements and Parameters in the "Center of Gravity" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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). 
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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 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 

2 - Geometric objects: Select the coordinate system in which the computed center of gravity is 

available for further use. 

 Current coordinate system: The center of gravity is output in the current coordinate sys-

tem.  

 Sensor coordinate system: The center of gravity is transformed back into the sensor co-

ordinate system. 

3 3D-View: The calculated center of gravity is displayed as an orange point in the 3D-View. The 

points that were used to calculate the center of gravity (green) and the discarded points (gray) are 

displayed. 



Description of the "Evaluation" View 

Page 163 

6.1.2 "Extreme Point" Measuring Program 

Use the "Extreme Point" program to determine extreme points of 3D points. Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 

- Select the coordinate system in which the extreme points are available for further use (see below, 

section "2"). 

- If necessary, limit the range for determining the extreme points in order to eliminate interfering 

points (see section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- Select the direction of the extreme points to be determined (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). 

The measuring program outputs the following measured values: 

- Minimum point x: The X coordinate of the minimum point in the selected direction. 

- Minimum point y: The Y coordinate of the minimum point in the selected direction. 

- Minimum point z: The Z coordinate of the minimum point in the selected direction. 

- Maximum point x: The X coordinate of the maximum point in the selected direction. 

- Maximum point y: The Y coordinate of the maximum point in the selected direction. 

- Maximum point z: The Z coordinate of the maximum point in the selected direction. 

- Number of points: The number of selected points in the current point cloud that were used to de-

termine the extreme points. 

 

Fig. 6.4: "Extreme Point" Measuring Program 

Display Elements and Parameters in the "Extreme Point" 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 Chap-

ter 3.20.3). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 
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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 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 

2 - Geometric objects: Select the coordinate system in which the extreme points are available for 

further use. 

 Current coordinate system: The extreme points are output in the current coordinate sys-

tem.  

 Sensor coordinate system: The extreme points are transformed back into the sensor 

coordinate system. 

- Direction: Select the direction in space for determining the extreme points. The following opti-

ons are available: 

 x direction: Determine the extreme points in the X direction. 

 y direction: Determine the extreme points in the Y direction. 

 z direction: Determine the extreme points in the Z direction.  

3 3D-View: The determined extreme points are displayed as orange points in the 3D-View. The 

points that were used to determine the extreme point (green) and the discarded points (gray) are 

displayed. 
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6.1.3 "Plane Fit" Measuring Program 

Use the "Plane Fit" program to calculate a plane at 3D points. Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 

- Select the coordinate system in which the calculated plane and its associated properties are availa-

ble for further use (see below, section "2"). 

- If necessary, limit the range for the plane calculation in order to eliminate interfering points (see 

section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- If required, activate the optimized fit and enter a suitable threshold for the optimized fit (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). 

The measuring program outputs the following measured values: 

- Angle to x axis: The angle of the calculated plane with respect to the X axis. 

- Angle to y axis: The angle of the calculated plane with respect to the Y axis. 

- Angle to z axis: The angle of the calculated plane with respect to the Z axis. 

- Distance to origin: The distance between the plane and the origin of the coordinate system. 

- Center of gravity x: The X coordinate of the center of gravity of the points that were used to calcu-

late the plane. 

- Center of gravity y: The Y coordinate of the center of gravity of the points that were used to calcu-

late the plane. 

- Center of gravity z: The Z coordinate of the center of gravity of the points that were used to calcu-

late the plane. 

- Number of points: The number of points in the point cloud that were used to calculate the plane. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

plane and the calculated plane. 

- Peak to Valley (PV): The distance between the highest and lowest point relative to the calculated 

plane. The highest and lowest point is determined from the points that were used to calculate the 

plane. 

 

Fig. 6.5: "Plane Fit" Measuring Program 

Display Elements and Parameters in the "Plane Fit" 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 
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(see Chapter 3.20.3) and undo and restore changes of settings and parameters (see Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 

2 - Geometric objects: Select the coordinate system in which the calculated plane and its associ-

ated properties are available for further use. 

 Current coordinate system: The plane is output in the current coordinate system.  

 Sensor coordinate system: The plane is transformed back into the sensor coordinate 

system. 

- Use optimized fit: When this parameter is activated, an additional preselection of points is ap-

plied prior to the plane fit in order to automatically discard outliers or points that do not belong 

to the plane. The points are selected such that the distances from the resulting plane are less 

than the predefined threshold and such that the maximum possible number of points is used. 

Therefore, only the points that best match the plane are used for the plane fit. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations during plane fitting 

 considering only the main geometry in the case of small "secondary geometries" present 

The optimized fit is not suitable to achieve improvements within the basic noise of the data. 

- Threshold [mm]: The threshold for the preselection of the points. Points that deviate from the 

plane to a smaller degree than the threshold are used for the plane fit. A higher threshold 

means that more points are used for the plane fit.  

3 3D-View: The 3D-View shows the fitted plane (yellow) and the center of gravity (orange) of the 

points that were used for the plane fit. The points that were used to calculate the plane are shown 

with a color gradient ("Colors" palette, see Chapter 8.4). The points that best match the plane are 

shown in green. The discarded points are shown in gray. 
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6.1.4 "Line Fit" Measuring Program 

Use the "Line Fit" program to calculate a line at 3D points. Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 

- Select the coordinate system in which the calculated line and its associated properties are availa-

ble for further use (see below, section "2"). 

- If necessary, limit the range for the line calculation in order to eliminate interfering points (see sec-

tion "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- If required, activate the optimized fit and enter a suitable threshold for the optimized fit (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). 

The measuring program outputs the following measured values: 

- Center of gravity x: The X coordinate of the center of gravity of the points that were used to calcu-

late the line. 

- Center of gravity y: The Y coordinate of the center of gravity of the points that were used to calcu-

late the line. 

- Center of gravity z: The Z coordinate of the center of gravity of the points that were used to calcu-

late the line. 

- Angle to x/y plane: The angle of the calculated line with respect to the x/y plane. 

- Angle to y/z plane: The angle of the calculated line with respect to the y/z plane. 

- Angle to z/x plane: The angle of the calculated line with respect to the z/x plane. 

- Direction x: The X component of the direction vector of the calculated line. 

- Direction y: The Y component of the direction vector of the calculated line. 

- Direction z: The Z component of the direction vector of the calculated line. 

- Number of points: The number of points in the point cloud that were used to calculate the line. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

line and the calculated line. 

- Peak to Valley (PV): The distance between the highest and lowest point relative to the calculated 

line. The highest and lowest point is determined from the points that were used to calculate the 

line. 

 

Fig. 6.6: "Line Fit" Measuring Program 
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Display Elements and Parameters in the "Line Fit" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 

2 - Geometric objects: Select the coordinate system in which the calculated line and its associ-

ated properties are available for further use. 

 Current coordinate system: The line is output in the current coordinate system.  

 Sensor coordinate system: The line is transformed back into the sensor coordinate 

system. 

- Mode: The following modes are available for the line fit: 

 single line: Uses all selected points to fit a single line. 

 single line (eliminate outliers): An additional preselection is applied to the selected 

points to which the straight line is fitted. The preselection depends on the entered 

threshold value. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations during straight line fitting 

 considering only the main geometry in the case of small "secondary geometries" 

present 

The optimized fit is not suitable to achieve improvements within the basic noise of the 

data. 

- Threshold [mm]: The threshold for the preselection of the points. Points that deviate from 

the line to a smaller degree than the threshold are used for the line fit. A higher threshold 

means that more points are used for the line fit. This option is only available in mode "single 

line (eliminate outliers)".  

3 3D-View: In the 3D-View, the fitted straight line and the center of gravity of the points that were 

used to fit the line are shown in red. 
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6.1.5 "Sphere Fit" Measuring Program 

Use the "Sphere Fit" program to calculate a sphere at 3D points. Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 

- Select the coordinate system in which the calculated sphere is available for further use (see below, 

section "2"). 

- If necessary, limit the range for the sphere calculation in order to eliminate interfering points (see 

below, section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- If required, activate the optimized fit and enter a suitable threshold for the optimized fit (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). 

The measuring program outputs the following measured values: 

- Center x: The X coordinate of the center point of the calculated sphere. 

- Center y: The Y coordinate of the center point of the calculated sphere. 

- Center z: The Z coordinate of the center point of the calculated sphere. 

- Radius: The radius of the calculated sphere. 

- Number of points: The number of points in the point cloud that were used to calculate the sphere. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

sphere and the surface of the calculated sphere. 

- Peak to Valley (PV): The distance between the two points that are furthest away inwards and out-

wards from the sphere, relative to the computed sphere. The two points are determined from the 

points that were used to calculate the sphere. 

 

Fig. 6.7: "Sphere Fit" Measuring Program 

Display Elements and Parameters in the "Sphere Fit" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 
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(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 

section 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 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 

2 - Geometric objects: Select the coordinate system in which the calculated sphere is available for 

further use. 

 Current coordinate system: The sphere is output in the current coordinate system.  

 Sensor coordinate system: The sphere is transformed back into the sensor coordinate 

system. 

- Mode: The following modes are available for sphere fit: 

 standard: All points which are inside the selection ranges are used for computing the 

sphere fit. 

 optimized fit: When this option is activated, an additional preselection of the points is ap-

plied prior to the sphere fit in order to automatically discard outliers or points that do not 

belong to the sphere. The points are selected such that the distances from the resulting 

sphere are less than the predefined threshold and such that the maximum possible num-

ber of points is used. Therefore, only the points that best match the sphere are used for 

the sphere fit. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations during sphere fitting 

 considering only the main geometry in the case of small "secondary geometries" 

present 

The optimized fit is not suitable to achieve improvements within the basic noise of the 

data. 

 fixed radius: If the radius of the sphere is well known, you may force the radius with this 

option. Thus the computation of the position of the sphere is more precise. 

- Threshold [mm]: The threshold for the preselection of the points in case of an activated "Opti-

mized fit" option. Points that deviate from the sphere to a smaller degree than the threshold are 

used for the sphere fit. A higher threshold means that more points are used for the sphere fit. 

- Radius [mm]: Here you may specify the radius of the sphere in case of an activated "Fixed ra-

dius" option.  

3 3D-View: The 3D-View shows the fitted sphere (yellow). The points that were used to calculate the 

sphere are shown with a color gradient ("Colors" palette, see Chapter 8.4). The points that best 

match the sphere are shown in green. The discarded points are shown in gray. 
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6.1.6 "Cylinder Fit" Measuring Program 

Use the "Cylinder Fit" program to calculate a cylinder at 3D points. Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 

- Select the coordinate system in which the calculated cylinder is available for further use (see be-

low, section "2"). 

- If necessary, limit the range for the cylinder calculation in order to eliminate interfering points (see 

section "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- If required, activate the optimized fit and enter a suitable threshold for the optimized fit (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). 

The measuring program outputs the following measured values: 

- Angle to x/y plane: The angle of the longitudinal axis of the calculated cylinder with respect to the 

X/Y plane. 

- Angle to y/z plane: The angle of the longitudinal axis of the calculated cylinder with respect to the 

Y/Z plane. 

- Angle to z/x plane: The angle of the longitudinal axis of the calculated cylinder with respect to the 

Z/X plane. 

- Axis direction x: The X component of the direction vector of the cylinder axis. 

- Axis direction y: The Y component of the direction vector of the cylinder axis. 

- Axis direction z: The Z component of the direction vector of the cylinder axis. 

- Radius: The radius of the calculated cylinder. 

- Number of points: The number of points in the point cloud that were used to calculate the cylin-

der. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

cylinder and the surface of the calculated cylinder. 

- Peak to Valley (PV): The distance between the two points that are furthest away inwards and out-

wards from the surface of the cylinder, relative to the computed cylinder. The two points are deter-

mined from the points that were used to calculate the cylinder. 

 

Fig. 6.8: "Cylinder Fit" Measuring Program 

Display Elements and Parameters in the "Cylinder Fit" 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 
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(see Chapter 3.20.3) and undo and restore changes of settings and parameters (see Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 

2 - Geometric objects: Select the coordinate system in which the calculated cylinder is available 

for further use. 

 Current coordinate system: The cylinder is output in the current coordinate system.  

 Sensor coordinate system: The cylinder is transformed back into the sensor coordinate 

system. 

- Mode: The following modes are available for cylinder fit: 

 standard: All points which are inside the ROIs are used for computing the cylinder fit. 

 optimized fit: When this option is activated, an additional preselection of the points is ap-

plied prior to the cylinder fit in order to automatically discard outliers or points that do not 

belong to the cylinder. The points are selected such that the distances from the resulting 

cylinder are less than the predefined threshold and such that the maximum possible 

number of points is used. Therefore, only the points that best match the cylinder are used 

for the cylinder fit. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations during cylinder fitting 

 considering only the main geometry in the case of small "secondary geometries" 

present 

The optimized fit is not suitable to achieve improvements within the basic noise of the 

data. 

 fixed radius: If the radius of the cylinder is well known, you may force the radius with this 

option. Thus the computation of the position of the cylinder is more precise. 

- Threshold [mm]: The threshold for the preselection of the points in case of an activated "Opti-

mized fit" option. Points that deviate from the cylinder to a smaller degree than the threshold are 

used for the cylinder fit. A higher threshold means that more points are used for the cylinder fit. 

- Radius [mm]: Here you may specify the radius of the cylinder in case of an activated "fixed ra-

dius" option.  

3 3D-View: The 3D-View shows the fitted cylinder (yellow). The points that were used to calculate the 

cylinder are shown with a color gradient ("Colors" palette, see Chapter 8.4). The points that best 

match the cylinder are shown in green. The discarded points are shown in gray. 
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6.1.7 "Cone Fit" Measuring Program 

Use the "Cone Fit" program to calculate a cone at 3D points. Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 

- Select the coordinate system in which the calculated cone is available for further use (see below, 

section "2"). 

- If necessary, limit the range for the cone calculation in order to eliminate interfering points (see sec-

tion "E" and Chapter 3.18.4, 3.18.6 and 3.18.7). 

- If required, activate the optimized fit and enter a suitable threshold for the optimized fit (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). 

The measuring program outputs the following measured values: 

- Angle to x/y plane: The angle of the longitudinal axis of the calculated cone with respect to the X/Y 

plane. 

- Angle to y/z plane: The angle of the longitudinal axis of the calculated cone with respect to the Y/Z 

plane. 

- Angle to z/x plane: The angle of the longitudinal axis of the calculated cone with respect to the Z/X 

plane. 

- Axis direction x: The X component of the direction vector of the cone axis. 

- Axis direction y: The Y component of the direction vector of the cone axis. 

- Axis direction z: The Z component of the direction vector of the cone axis. 

- Opening semi-angle: Half the openening angle of the calculated cone. 

- Apex point x: The X coordinate of the cone apex. 

- Apex point y: The Y coordinate of the cone apex. 

- Apex point z: The Z coordinate of the cone apex. 

- Number of points: The number of points in the point cloud that were used to calculate the cone. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

cone and the surface of the calculated cone. 

- Peak to Valley (PV): The distance between the two points that are furthest away inwards and out-

wards from the surface of the cone, relative to the computed cone. The two points are determined 

from the points that were used to calculate the cone. 

 

Fig. 6.9: "Cone Fit" Measuring Program 
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Display Elements and Parameters in the "Cone Fit" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 

2 - Geometric objects: Select the coordinate system in which the calculated cone is available for 

further use. 

 Current coordinate system: The cone is output in the current coordinate system.  

 Sensor coordinate system: The cone is transformed back into the sensor coordinate 

system. 

- Use optimized fit: When this option is activated, an additional preselection of the points is ap-

plied prior to the cone fit in order to automatically discard outliers or points that do not belong 

to the cone. The points are selected such that the distances from the resulting cone are less 

than the predefined threshold and such that the maximum possible number of points is used. 

Therefore, only the points that best match the cone are used for the cone fit. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations during cone fitting 

 considering only the main geometry in the case of small "secondary geometries" present 

The optimized fit is not suitable to achieve improvements within the basic noise of the data. 

- Threshold [mm]: The threshold for the preselection of the points in case of an activated "Opti-

mized fit" option. Points that deviate from the cone to a smaller degree than the threshold are 

used for the cone fit. A higher threshold means that more points are used for the cone fit. 

3 3D-View: The 3D-View shows the fitted cone (yellow). The points that were used to calculate the 

cone are shown with a color gradient ("Colors" palette, see Chapter 8.4). The points that best 

match the cone are shown in green. The discarded points are shown in gray. 
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6.1.8 "Circular Hole" Measuring Program 

Use the "Circular Hole" program to measure a circular hole in a point cloud. 

Note: The "Circular Hole" program also requires a reference plane in addition to the point cloud as input 

data. This reference plane can be calculated using the "Plane Fit" (see Chapter 6.1.3) or "Plane Creation" 

(see Chapter 6.2.7) measuring program. 

Proceed as follows: 

- First, if you have not already, insert the "Plane Fit" or the "Plane Creation" measuring program and 

configure the measuring program in order to obtain a reference plane. Move the measuring pro-

gram such that it comes before the "Circular Hole" program in the list of active measuring programs 

(see Chapter 3.16). 

- Select the input point cloud and the reference plane for the program (see below, section "1" and 

Chapter 3.18.3). 

- Select the coordinate system in which the calculated circle is available for further use (see below, 

section "2"). 

- Define a ROI for the hole measurement (see below, section "E" and Chapter 3.18.4 and 3.18.6). 

Make sure that the ROI is as small as possible. You should choose the ROI such that the center 

point of the ROI is as close as possible to the expected center point of the circle hole. 

- If required, activate the optimized fit and enter a suitable threshold for the optimized fit (see below, 

section "2"). 

- If necessary, change the edge threshold (see below, section "2"). 

- If necessary, change the number of points which are used for detecting the hole (see below, sec-

tion "2"). 

- If necessary, choose the projection plane (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). 

Note: Unlike other measuring programs, you have to define a ROI in the "Circular Hole" program in order 

to obtain valid measurement results. 

Note: Unlike other measuring programs, only one ROI can be used in the "Circular Hole" measuring pro-

gram. 

The measuring program outputs the following measured values: 

- Center x: The X coordinate of the center point of the calculated circle. 

- Center y: The Y coordinate of the center point of the calculated circle. 

- Center z: The Z coordinate of the center point of the calculated circle. 

- Radius: The radius of the calculated circle. 

- Number of points: The number of edge points that were used to calculate the circle. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

circle and the calculated circle. 

- Peak to Valley (PV): The distance between the two points that are furthest away inwards and out-

wards from the circle, relative to the computed circle. The two points are determined from the 

points that were used to calculate the circle. 
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Fig. 6.10: "Circular Hole" Measuring Program 

Display Elements and Parameters in the "Circular Hole" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 ROI for the measurement (see Chapter 3.18.4 

and 3.18.6). 

F "3D-View" toolbar: Use this toolbar to configure the orientation of the coordinate system and 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 reference plane and input point cloud for the pro-

gram (see also Chapter 3.18.3). An overview of measuring programs, which provide planes, can 

be found in Chapter 3.19.3. 
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2 - Geometric objects: Select the coordinate system in which the calculated circle is available for 

further use. 

 Current coordinate system: The circle is output in the current coordinate system.  

 Sensor coordinate system: The circle is transformed back into the sensor coordinate 

system. 

- Search direction: Specify whether the circular hole is detected up- or downwards the reference 

plane. 

- Edge threshold [mm]: This threshold defines the minimum deviation of the surface from the 

reference plane in order to detect the edge points. If the hole is a countersunk hole, or if 3D 

points of the hole wall are available in the measurement data, this parameter can be used to al-

ter the position of the calculated edge points relative to the reference plane. 

- Number of detection points: Specify the number of points for detecting the hole. 

- Projection: Select whether the edge points are projected and onto which plane. These points 

will be used for computing the circle fit and the distances for sigma and PV. The points may be 

projected onto the reference plane or onto the threshold plane which is parallel to the reference 

plane. 

- Use optimized fit: When this parameter is activated, an additional preselection of points is ap-

plied prior to the circle fit in order to automatically discard outliers or points that do not belong 

to the circle. The points are selected such that the distances from the resulting circle are less 

than the predefined threshold and such that the maximum possible number of points is used. 

Therefore, only the points that best match the circle are used for the circle fit. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations during circle fitting 

 considering only the main geometry in the case of small "secondary geometries" present 

The optimized fit is not suitable to achieve improvements within the basic noise of the data. 

- Threshold [mm]: The threshold for the preselection of the points. Points that deviate from the 

circle to a smaller degree than the threshold are used for the circle fit. A higher threshold means 

that more points are used for the circle fit. 

3 3D-View: The 3D-View shows the fitted circle (orange). The points that were used to calculate the 

circle are shown in blue. The input plane is shown in yellow, and the reference plane defined by 

the input plane and edge threshold is shown in orange. 
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6.1.9 "Circular Pad" Measuring Program 

Use the "Circular Pad" program to measure a circular pad in a point cloud. 

Note: The "Circular Pad" program also requires a reference plane in addition to the point cloud as input 

data. This reference plane can be calculated using the "Plane Fit" (see Chapter 6.1.3) or "Plane Creation" 

(see Chapter 6.2.7) measuring program. 

Proceed as follows: 

- First, if you have not already, insert the "Plane Fit" or the "Plane Creation" measuring program and 

configure the measuring program in order to obtain a reference plane. Please note that you should 

use the points of the pad for computing the reference plane. Move the measuring program such 

that it comes before the "Circular Pad" program in the list of active measuring programs (see Chap-

ter 3.16). 

- Select the input point cloud and the reference plane for the program (see below, section "1" and 

Chapter 3.18.3). 

- Select the coordinate system in which the calculated circle is available for further use (see below, 

section "2"). 

- Define a ROI for the pad measurement (see below, section "E" and Chapter 3.18.4 and 3.18.6). 

Make sure that the ROI is as small as possible. You should choose the ROI such that the center 

point of the ROI is as close as possible to the expected center point of the circle. 

- If required, activate the optimized fit and enter a suitable threshold for the optimized fit (see below, 

section "2"). 

- If necessary, change the edge threshold (see below, section "2"). 

- If necessary, change the number of points which are used for detecting the pad (see below, sec-

tion "2"). 

- If necessary, choose the projection plane (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). 

Note: Unlike other measuring programs, you have to define a ROI in the "Circular Pad" program in order 

to obtain valid measurement results. 

Note: Unlike other measuring programs, only one ROI can be used in the "Circular Pad" measuring pro-

gram. 
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The measuring program outputs the following measured values: 

- Center x: The X coordinate of the center point of the calculated circle. 

- Center y: The Y coordinate of the center point of the calculated circle. 

- Center z: The Z coordinate of the center point of the calculated circle. 

- Radius: The radius of the calculated circle. 

- Number of points: The number of edge points that were used to calculate the circle. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

circle and the calculated circle. 

- Peak to Valley (PV): The distance between the two points that are furthest away inwards and out-

wards from the circle, relative to the computed circle. The two points are determined from the 

points that were used to calculate the circle. 

 

Fig. 6.11: "Circular Pad" Measuring Program 

Display Elements and Parameters in the "Circular Pad" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 ROI for the measurement (see Chapter 3.18.4 

and 3.18.6). 

F "3D-View" toolbar: Use this toolbar to configure the orientation of the coordinate system and 

activate various options for mouse interaction in the 3D-View (see Chapter 3.11). 
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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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 reference plane and input point cloud for the pro-

gram (see also Chapter 3.18.3). An overview of measuring programs, which provide planes, can 

be found in Chapter 3.19.3. 

2 - Geometric objects: Select the coordinate system in which the calculated circle is available for 

further use. 

 Current coordinate system: The circle is output in the current coordinate system.  

 Sensor coordinate system: The circle is transformed back into the sensor coordinate 

system. 

- Search direction: Specify whether the edge points of the circular pad are detected from the 

face downwards or towards the face upwards. 

- Edge threshold [mm]: This threshold defines the minimum deviation of the surface from the 

reference plane in order to detect the edge points. If 3D points are available in the measure-

ment data on the side surface of the pad, this parameter can be used to alter the position of the 

calculated edge points relative to the reference plane. 

- Number of detection points: Specify the number of points for detecting the pad. 

- Projection: Select whether the edge points are projected and onto which plane. These points 

will be used for computing the circle fit and the distances for sigma and PV. The points may be 

projected onto the reference plane or onto the threshold plane which is parallel to the reference 

plane. 

- Use optimized fit: When this parameter is activated, an additional preselection of points is ap-

plied prior to the circle fit in order to automatically discard outliers or points that do not belong 

to the circle. The points are selected such that the distances from the resulting circle are less 

than the predefined threshold and such that the maximum possible number of points is used. 

Therefore, only the points that best match the circle are used for the circle fit. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations during circle fitting 

 considering only the main geometry in the case of small "secondary geometries" present 

The optimized fit is not suitable to achieve improvements within the basic noise of the data. 

- Threshold [mm]: The threshold for the preselection of the points. Points that deviate from the 

circle to a smaller degree than the threshold are used for the circle fit. A higher threshold means 

that more points are used for the circle fit. 

- Use fast center calculation: Only the points between the reference plane and the edge thresh-

old are used for the calculation. 

3 3D-View: The 3D-View shows the fitted circle (orange). The points that were used to calculate the 

circle are shown in blue. The input plane is shown in yellow, and the reference plane defined by 

the input plane and edge threshold is shown in orange. 
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6.1.10 "Rectangular Hole" Measuring Program 

Use the "Rectangular Hole" program to measure a rectangular hole in a point cloud. 

Note: The "Rectangular Hole" program also requires a reference plane in addition to the point cloud as 

input data. This reference plane can be calculated using the "Plane Fit" (see Chapter 6.1.3) or "Plane Cre-

ation" (see Chapter 6.2.7) measuring program. 

Proceed as follows: 

- First, if you have not already, insert the "Plane Fit" or the "Plane Creation" measuring program and 

configure the measuring program in order to obtain a reference plane. Move the measuring pro-

gram such that it comes before the "Rectangular Hole" program in the list of active measuring pro-

grams (see Chapter 3.16). 

- Select the input point cloud and the reference plane for the program (see below, section "1" and 

Chapter 3.18.3). 

- Select the coordinate system in which the calculated rectangle is available for further use (see be-

low, section "2"). 

- Define a ROI for the hole measurement (see below, section "E" and Chapter 3.18.4 and 3.18.6). 

Make sure that the ROI is as small as possible. You should choose the ROI such that the center 

point of the ROI is as close as possible to the expected center point of the rectangle hole. 

- If required, activate the optimized fit and enter a suitable threshold for the optimized fit (see below, 

section "2"). 

- If necessary, change the edge threshold (see below, section "2"). 

- If necessary, change the number of points which are used for detecting the hole (see below, sec-

tion "2"). 

- If necessary, choose the projection plane (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). 

Note: Unlike other measuring programs, you have to define a ROI in the "Rectangular Hole" program in 

order to obtain valid measurement results. 

Note: Unlike other measuring programs, only one ROI can be used in the "Rectangular Hole" measuring 

program. 

The measuring program outputs the following measured values: 

- Center x: The X coordinate of the center point of the calculated rectangle. 

- Center y: The Y coordinate of the center point of the calculated rectangle. 

- Center z: The Z coordinate of the center point of the calculated rectangle. 

- Width: The width of the calculated rectangle. 

- Height: The height of the calculated rectangle. 

- Number of points: The number of points that were used to calculate the rectangle. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

rectangle and the calculated rectangle. 

- Peak to Valley (PV): The distance between the two points that are furthest away inwards and out-

wards from the rectangle, relative to the computed rectangle. The two points are determined from 

the points that were used to calculate the rectangle. 
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Fig. 6.12: "Rectangular Hole" Measuring Program 

Display Elements and Parameters in the "Rectangular Hole" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 ROI for the measurement (see Chapter 3.18.4 

and 3.18.6). 

F "3D-View" toolbar: Use this toolbar to configure the orientation of the coordinate system and 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 reference plane and input point cloud for the pro-

gram (see also Chapter 3.18.3). An overview of measuring programs, which provide planes, can 

be found in Chapter 3.19.3. 
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2 - Geometric objects: Select the coordinate system in which the calculated rectangle is available 

for further use. 

 Current coordinate system: The rectangle is output in the current coordinate system.  

 Sensor coordinate system: The rectangle is transformed back into the sensor coordi-

nate system. 

- Search direction: Specify whether the rectangular hole is detected up- or downwards the refer-

ence plane. 

- Edge threshold [mm]: This threshold defines the minimum deviation of the surface from the 

reference plane in order to detect the edge points. If the hole is a countersunk hole, or if 3D 

points of the hole wall are available in the measurement data, this parameter can be used to al-

ter the position of the calculated edge points relative to the reference plane. 

- Number of detection points: Specify the number of points for detecting the hole. 

- Projection: Select whether the edge points are projected and onto which plane. These points 

will be used for computing the rectangle and the distances for sigma and PV. The points may 

be projected onto the reference plane or onto the threshold plane which is parallel to the refer-

ence plane. 

- Use optimized fit: When this parameter is activated, an additional preselection of points is ap-

plied prior to the calculated hole in order to automatically discard outliers or points that do not 

belong to the calculated hole. The points are selected such that the distances from the resulting 

rectangle are less than the predefined threshold and such that the maximum possible number 

of points is used. Therefore, only the points that best match are used for the rectangle. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations during rectangle fitting 

 considering only the main geometry in the case of small "secondary geometries" present 

The optimized fit is not suitable to achieve improvements within the basic noise of the data. 

- Threshold [mm]: The threshold for the preselection of the points. Points that deviate from the 

rectangle hole to a smaller degree than the threshold are used for the hole. A higher threshold 

means that more points are used for the hole.  

3 3D-View: The 3D-View shows the fitted rectangle hole (orange). The points that were used to cal-

culate the rectangle are shown in blue. The input plane is shown in yellow, and the reference plane 

defined by the input plane and edge threshold is shown in orange. 
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6.1.11 "Rectangular Pad" Measuring Program 

Use the "Rectangular Pad" program to measure a rectangular pad in a point cloud. 

Note: The "Rectangular Pad" program also requires a reference plane in addition to the point cloud as 

input data. This reference plane can be calculated using the "Plane Fit" (see Chapter 6.1.3) or "Plane Cre-

ation" (see Chapter 6.2.7) measuring program. 

Proceed as follows: 

- First, if you have not already, insert the "Plane Fit" or the "Plane Creation"measuring program and 

configure the measuring program in order to obtain a reference plane. Please note that you should 

use the points of the pad for computing the reference plane. Move the measuring program such 

that it comes before the "Rectangular Pad" program in the list of active measuring programs (see 

Chapter 3.16). 

- Select the input point cloud and the reference plane for the program (see below, section "1" and 

Chapter 3.18.3). 

- Select the coordinate system in which the calculated rectangle is available for further use (see be-

low, section "2"). 

- Define a ROI for the pad measurement (see below, section "E" and Chapter 3.18.4 and 3.18.6). 

Make sure that the ROI is as small as possible and completely encloses the pad. You should 

choose the ROI such that the center point of the ROI is as close as possible to the expected center 

point of the pad. 

- If required, activate the optimized fit and enter a suitable threshold for the optimized fit (see below, 

section "2"). 

- If necessary, change the edge threshold (see below, section "2"). 

- If necessary, change the number of points which are used for detecting the pad (see below, sec-

tion "2"). 

- If necessary, choose the projection plane (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). 

Note: Unlike other measuring programs, you have to define a ROI in the "Rectangular Pad" program in 

order to obtain valid measurement results. 

Note: Unlike other measuring programs, only one ROI can be used in the "Rectangular Pad" measuring 

program. 
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The measuring program outputs the following measured values: 

- Center x: The X coordinate of the center point of the pad. 

- Center y: The Y coordinate of the center point of the pad. 

- Center z: The Z coordinate of the center point of the pad. 

- Width: The width of the pad. 

- Height: The height of the pad. 

- Number of points: The number of edge points that were used to calculate the pad. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

pad and the respective edge of the pad. 

- Peak to Valley (PV): The distance between the two points that are furthest away inwards and out-

wards from the respective edge, relative to the respective edge. The two points are determined 

from the points that were used to calculate the pad. 

 

Fig. 6.13: "Rectangular Pad" Measuring Program 

Display Elements and Parameters in the "Rectangular Pad" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 ROI for the measurement (see Chapter 3.18.4 

and 3.18.6). 
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F "3D-View" toolbar: Use this toolbar to configure the orientation of the coordinate system and 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 reference plane and input point cloud for the pro-

gram (see also Chapter 3.18.3). An overview of measuring programs, which provide planes, can 

be found in Chapter 3.19.3. 

2 - Geometric objects: Select the coordinate system in which the calculated rectangle is available 

for further use. 

 Current coordinate system: The rectangle is output in the current coordinate system.  

 Sensor coordinate system: The rectangle is transformed back into the sensor coordi-

nate system. 

- Search direction: Specify whether the edge points of the rectangular pad are detected from the 

face downwards or towards the face upwards. 

- Edge threshold [mm]: This threshold defines the minimum deviation of the surface from the 

reference plane in order to detect the edge points. If the edges are skewed or if 3D points of the 

side walls of the pad are available in the measurement data, this parameter can be used to alter 

the position of the calculated edge points relative to the reference plane. 

- Number of detection points: Specify the number of points for detecting the pad. 

- Projection: Select whether the edge points are projected and onto which plane. These points 

will be used for computing the pad and the distances for sigma and PV. The points may be pro-

jected onto the reference plane or onto the threshold plane which is parallel to the reference 

plane. 

- Use optimized fit: When this parameter is activated, an additional preselection of points is ap-

plied prior to the pad computation in order to automatically discard outliers or points that do not 

belong to the pad. The points are selected such that the distances from the resulting pad are 

less than the predefined threshold and such that the maximum possible number of points is 

used. Therefore, only the points that best match the pad are used for the rectangle pad. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations during rectangle fitting 

 considering only the main geometry in the case of small "secondary geometries" present 

The optimized fit is not suitable to achieve improvements within the basic noise of the data. 

- Threshold [mm]: The threshold for the preselection of the points. Points that deviate from the 

pad to a smaller degree than the threshold are used for the rectangular pad computation. A 

higher threshold means that more points are used for the pad.  

- Use fast center calculation: Only the points between the reference plane and the edge thresh-

old are used for the calculation. 

- Ignore inner area: The inner area is ignored during the measurement. 

- Border margin [%]: Specify the width of the margin that should not be ignored. 

3 3D-View: The 3D-View shows the fitted pad (orange). The points that were used to calculate the 

pad are shown in blue. The input plane is shown in yellow, and the reference plane defined by the 

input plane and edge threshold is shown in orange. 
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6.1.12 "Edge" Measuring Program 

Use the "Edge" program to measure a straight edge in a point cloud. 

Note: The "Edge" program also requires a reference plane in addition to the point cloud as input data. 

This reference plane can be calculated using the "Plane Fit" (see Chapter 6.1.3) or "Plane Creation" (see 

Chapter 6.2.7) measuring program. 

Proceed as follows: 

- First, if you have not already, insert the "Plane Fit" or the "Plane Creation" measuring program and 

configure the measuring program in order to obtain a reference plane. Move the measuring pro-

gram such that it comes before the "Edge" program in the list of active measuring programs (see 

Chapter 3.16). 

- Select the input point cloud and the reference plane for the program (see below, section "1" and 

Chapter 3.18.3). 

- Select the coordinate system in which the calculated straight line is available for further use (see 

below, section "2"). 

- Define a ROI for the edge measurement (see below, section "E" and Chapter 3.18.4 and 3.18.6). 

Make sure that the ROI is as small as possible. You should choose the ROI such that the center 

point of the ROI is as close as possible to the expected center point of the edge and such that ex-

actly one edge is in the ROI. 

- If required, activate the optimized fit and enter a suitable threshold for the optimized fit (see below, 

section "2"). 

- If necessary, change the edge threshold (see below, section "2"). 

- If necessary, change the number of points which are used for detecting the edge (see below, sec-

tion "2"). 

- If necessary, choose the projection plane (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). 

Note: Unlike other measuring programs, you have to define a ROI in the "Edge" program in order to ob-

tain valid measurement results. 

Note: Unlike other measuring programs, only one ROI can be used in the "Edge" measuring program. 

The measuring program outputs the following measured values: 

- Line angle to x/y plane: The angle of the edge with respect to the X/Y plane. 

- Line angle to y/z plane: The angle of the edge with respect to the Y/Z plane. 

- Line angle to z/x plane: The angle of the edge with respect to the Z/X plane. 

- Center x: The X coordinate of the center point of the points which has been used to calculate the 

edge. 

- Center y: The Y coordinate of the center point of the points which has been used to calculate the 

edge. 

- Center z: The Z coordinate of the center point of the points which has been used to calculate the 

edge. 

- Number of points: The number points that were used to calculate the edge. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

edge and the calculated edge. 

- Peak to Valley (PV): The distance between the two points that are furthest away inwards and out-

wards from the edge, relative to the computed edge. The two points are determined from the 

points that were used to calculate the edge. 
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Fig. 6.14: "Edge" Measuring Program 

Display Elements and Parameters in the "Edge" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 ROI for the measurement (see Chapter 3.18.4 

and 3.18.6). 

F "3D-View" toolbar: Use this toolbar to configure the orientation of the coordinate system and 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

I 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 reference plane and input point cloud for the pro-

gram (see also Chapter 3.18.3). An overview of measuring programs, which provide planes, can 

be found in Chapter 3.19.3. 

2 - Geometric objects: Select the coordinate system in which the calculated straight line available 

for further use. 

 Current coordinate system: The straight line is output in the current coordinate system.  

 Sensor coordinate system: The straight line is transformed back into the sensor coordi-

nate system. 

- Search direction: Select whether the edge is up- or downwards the reference plane. 

- Edge threshold [mm]: This threshold defines the minimum deviation of the surface from the 

reference plane in order to detect the edge points. If the edge is skewed or if 3D points of the 

side wall of the object are available in the measurement data, this parameter can be used to al-

ter the position of the calculated edge points relative to the reference plane. 

- Number of detection points: Specify the number of points for detecting the edge. 

- Projection: Select whether the edge points are projected and onto which plane. These points 

will be used for computing the edge fit and the distances for sigma and PV. The points may be 

projected onto the reference plane or onto the threshold plane which is parallel to the reference 

plane. 

- Use optimized fit: When this parameter is activated, an additional preselection of points is ap-

plied prior to the edge fit in order to automatically discard outliers or points that do not belong 

to the edge. The points are selected such that the distances from the resulting edge are less 

than the predefined threshold and such that the maximum possible number of points is used. 

Therefore, only the points that best match the edge are used for the edge fit. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations during edge fitting 

 considering only the main geometry in the case of small "secondary geometries" present 

The optimized fit is not suitable to achieve improvements within the basic noise of the data. 

- Threshold [mm]: The threshold for the preselection of the points. Points that deviate from the 

edge to a smaller degree than the threshold are used for the edge fit. A higher threshold means 

that more points are used for the edge fit.  

- Use search direction: If this parameter is active, the angle of the search direction can be speci-

fied. The angle is shown as an arrow in the 3D-View. 

- Search direction angle [°]: If the "Use search direction" option is selected, you can specify the 

search direction here. The search direction should be perpendicular to the desired edge. 

3 3D-View: The 3D-View shows the fitted edge (orange). The points that were used to calculate the 

edge are shown in blue. The input plane is shown in yellow, and the reference plane defined by the 

input plane and edge threshold is shown in orange. If the "Use search direction" option is selected, 

the search direction is shown as an orange arrow in the top left-hand corner of the 3D-View. 
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6.1.13 "Seam" Measuring Program 

Use the "Seam" program to measure a seam in a point cloud. All points that lie above the threshold plane 

defined by the X/Y plane and the threshold value are used to detect the seam. 

Note: The "Seam" program requires an equidistant default grid (= x and y axis). Use the "Resampling" 

program (see Chapter 5.1.8) to create a point cloud with an equidistant grid when needed. 

Proceed as follows: 

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

- Select the coordinate system in which the calculated maximum point is available for further use 

(see below, section "2"). 

- Define a ROI for the seam measurement (see below, section "E" and Chapter 3.18.4 and 3.18.6). 

- Specify an adequate threshold for detecting the seam (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). 

The measuring program outputs the following measured values: 

- Volume: The volume of the measured seam related to the X/Y plane. 

- Area: The area of the measured seam related to the X/Y plane. 

- Height: The height of the measured seam related to the X/Y plane. 

- Number of points: The number of points of the measured seam. 

- Maximum point x: The X coordinate of the maximum point of the measured seam. 

- Maximum point y: The Y coordinate of the maximum point of the measured seam. 

- Maximum point z: The Z coordinate of the maximum point of the measured seam. 

 

Fig. 6.15: "Seam" Measuring Program 

Display Elements and Parameters in the "Seam" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 
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(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 

section 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 ROI for the measurement (see Chapter 3.18.4 

and 3.18.6). 

F "3D-View" toolbar: Use this toolbar to configure the orientation of the coordinate system and 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 point cloud for the program (see also Chap-

ter 3.18.3). 

2 - Geometric objects: Select the coordinate system in which the calculated maximum point is 

available for further use. 

 Current coordinate system: The maximum point is output in the current coordinate sys-

tem.  

 Sensor coordinate system: The maximum point is transformed back into the sensor co-

ordinate system. 

- Threshold [mm]: This threshold defines the minimum deviation of the surface to the X/Y plane 

to detect the points.  

3 3D-View: The points that were used to measure the seam are shown in green. The threshold plane 

defined by the X/Y plane and the threshold value is displayed in orange. In addition, the maximum 

point is shown in the 3D display. 
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6.1.14 "Groove" Measuring Program 

Use the "Groove" program to measure a groove in a point cloud. All points that lie below the threshold 

plane defined by the X/Y plane and the threshold value are used to detect the groove. 

Note: The "Groove" program requires an equidistant default grid (= x and y axis). Use the "Resampling" 

program (see Chapter 5.1.8) to create a point cloud with an equidistant grid when needed. 

Proceed as follows: 

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

- Select the coordinate system in which the calculated minimum point is available for further use 

(see below, section "2"). 

- Define a ROI for the seam measurement (see below, section "E" and Chapter 3.18.4 and 3.18.6). 

- Specify an adequate threshold for detecting the groove (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). 

The measuring program outputs the following measured values: 

- Volume: The volume of the measured groove related to the X/Y plane. 

- Area: The area of the measured groove related to the X/Y plane. 

- Depth: The depth of the measured groove related to the X/Y plane. 

- Number of points: The number of points of the measured groove. 

- Minimum point x: The X coordinate of the minimum point of the measured groove. 

- Minimum point y: The Y coordinate of the minimum point of the measured groove. 

- Minimum point z: The Z coordinate of the minimum point of the measured groove. 

 

Fig. 6.16: "Groove" Measuring Program 

Display Elements and Parameters in the "Groove" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 
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(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 

section 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 ROI for the measurement (see Chapter 3.18.4 

and 3.18.6). 

F "3D-View" toolbar: Use this toolbar to configure the orientation of the coordinate system and 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 point cloud for the program (see also Chap-

ter 3.18.3). 

2 - Geometric objects: Select the coordinate system in which the calculated minimum point is 

available for further use. 

 Current coordinate system: The minimum point is output in the current coordinate sys-

tem.  

 Sensor coordinate system: The minimum point is transformed back into the sensor co-

ordinate system. 

- Threshold [mm]: This threshold defines the minimum deviation of the surface to the X/Y plane 

to detect the points.  

3 3D-View: The points that were used to measure the groove are shown in green. The threshold 

plane defined by the X/Y plane and the threshold value is displayed in orange. In addition, the mini-

mum point is shown in the 3D display. 
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6.1.15 "QR Code" Measuring Program 

Use the "QR Code" program to read a QR Code from a 3D point cloud. 

Note: The "QR Code" measuring program detects QR codes with the size 29x29 that are characterized by 

height differences in the measurement data. The black marked pixels must be lower than the white 

marked pixels. Printed QR codes that are characterized by intensity differences cannot be detected. 

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 reading range in order to eliminate interfering points (see section "E" and 

Chapter 3.18.4, 3.18.6 and 3.18.7). 

- If required, activate or deactivate the "Flatten surface" option (see below, section "2"). 

- If applicable, select detected message that are to be used later for logging and output (see below, 

section "H" and Chapter 3.18.9). 

The measuring program outputs the following measured values: 

- Decoded message: The decoded message of the QR Code. 

 

Fig. 6.17: "QR Code" Measuring Program 

Display Elements and Parameters in the "QR Code" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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). 
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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 

activate 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 

selected measuring program in the 3D-View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 

2 Flatten surface: The selected area will be approximated to a plane. This option is required for 

curved surfaces. 

3 3D-View: The 3D-View visualizes the points that are used to detect the QR Code in green. The dis-

carded points are shown in gray. 
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6.1.16 "Defect Extraction" Measuring Program 

Use the "Defect Extraction" program to detect several raised and recessed areas ("defects") on a surface. 

The detected defects are shown as green contours in a 2D display of the point cloud. The properties of 

the individual defects are displayed in a defect list. On the right-hand side of the view there is an image 

gallery in which image sections of the detected defects are displayed in enlarged form. You have the op-

tion of selecting individual defects in the defect list or in the image gallery, these are then shown as red 

contours. 

In order to be able to detect defects on a curved/tilted contour, it is first necessary to align the point cloud 

and perform a shape subtraction. This results in a "cleaned" point cloud whose Z values are close to the 

zero plane. Defects are characterized by a greater distance upwards or downwards to the zero plane and 

can be detected by means of thresholding. The following measuring programs are available for aligning 

point clouds and performing a shape subtraction: 

- Plane Alignment (see Chapter 5.1.4). 

- Plane Line Point Alignment (see Chapter 5.1.6). 

- Contour Alignment (see Chapter 5.1.7). 

- Point Cloud Alignment (see Chapter 5.1.8). 

- Trend Removal (see Chapter 5.1.10). 

- High Pass Filter (see Chapter 5.1.14). 

- Digital Stone (see Chapter 5.1.18). 

- Cylinder Unwinding (see Chapter 5.1.19). 

- Sphere Unwinding (see Chapter 5.1.20). 

- Wave Compensation (see Chapter 5.1.22). 

- Digital Master (see Chapter 5.1.24). 

The position of the defects in 3D space can be back-projected onto the original point cloud (before the 

alignment or shape subtraction was carried out). A corresponding selection field is available for this pur-

pose (see below, section "1", "Back projection data"). 

Note: When using "Cylinder Unwinding" and "Sphere Unwinding", the position of the defects cannot be 

projected back onto the original point cloud. 

To generate discrete values for the evaluation of defects, the "Sort Defects" (see Chapter 7.1) and "Count 

Defects" (see Chapter 7.2) tabs are available in the "Output and Results" view. 

Proceed as follows: 

- Select the input data and the data to be used for the back projection for the program (see below, 

section "1" or Chapter 3.18.3). 

- Select the defect type, the search direction and set the threshold value parameters. 

- After completing the parameterization, switch to the "Output and Results" view (see Chapter 7) and 

generate discrete values to assess the defects. 



Description of the "Evaluation" View 

Page 202 

The following properties are available for the individual defects: 

- Average radius [px] 

- Minimum radius [px] 

- Maximum radius [px] 

- Center u [px] 

- Center v [px] 

- Bounding box width [px] 

- Bounding box height [px] 

- Bounding box maximum U [px] 

- Bounding box maximum V [px] 

- Bounding box minimum U [px] 

- Bounding box minimum V [px] 

- Area [mm²] 

- Length to width ratio 

- Major axis u [px] 

- Major axis v [px] 

- Average expansion major axis [px] (corresponds approximately to half the radius along the main 

axis) 

- Average expansion minor axis [px] (corresponds approximately to half the radius along the minor 

axis) 

- Perimeter [px] 

- Rectangularity 

- Elevation [mm] 

- Recess [mm] 

- Root mean square [mm] 

- Center X [mm] (back-projected data) 

- Center Y [mm] (back-projected data) 

- Center Z [mm] (back-projected data) 

- Volume negative [mm³] (below the zero plane) 

- Volume positive [mm³] (above the zero plane) 

Note: When calculating the properties "Elevation", "Recess", "Root mean square", "Volume negative" and 

"Volume negative", data in the surrounding area is also used in addition to the data in the defect. An "ex-

tended bounding box" is used, which is 6 pixels wider and higher than the bounding box. All points that 

lie within this bounding box are used to calculate the specified properties. 
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Fig. 6.18: "Defect Extraction" Measuring Program 

Display Elements and Parameters in the "Defect Extraction" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

D "Display" / "Measurement" toolbar: Using this toolbar, you scale the 2D-display and activate 

various options for mouse interaction (see Chapter 4.1.1, section “2”). 

E "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). 

 

1 Evaluation data: Select the input data and the data to be used for the back projection for the 

program (see Chapter 3.18.3). 

2 - Defect type: Select whether the Z values or the intensity values of the input point cloud are 

used to detect the defects. 

- Search direction: 

 upwards: Elevations are detected.  

 downwards: Recesses are detected. 

- Mode threshold: Two modes are available for the detection of defects: 

 constant: A constant threshold value is used to detect defects. All points with a Z value 

above or below the threshold are assigned to a defect. The following parameter is 

available in "constant" mode: 
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 Threshold: This threshold value defines the minimum deviation of the points 

from the zero plane in order to detect the defects. Depending on the setting of 

the units for the measured values or for the Z coordinates (see Chapter 3.12), 

the value is specified in mm or µm. 

 dynamic: In dynamic mode, large deviations from the zero level can be compensated. 

The average Z value of all points is calculated for each point in the surrounding area in 

an adjustable square frame. A constant and a dynamic component are added to or 

subtracted from the average value. If the corresponding point is above or below this 

threshold value, it is assigned to a defect. The following parameters are available in 

"dynamic" mode: 

 Offset threshold [mm]: The constant portion of the threshold value. Depending 

on the setting of the units for the measured values or for the Z coordinates (see 

Chapter 3.12), the value is given in mm or µm. 

 Factor threshold: The constant portion of the threshold value. The dynamic 

component results from the maximum gray value in the frame, which is scaled 

with the factor. 

 Frame size [points]: The height or width of the frame. 

3 2D-View: The image of the input point cloud is shown in the 2D-View. All detected defects are 

marked green in the image. 

4 Defects (image gallery): Enlarged image sections of the detected defects are displayed on the 

right-hand side of the view. You have the option of selecting individual defects. The selected de-

fect is highlighted in red and shown enlarged in the 2D-View. 

5 Defects (table): This table lists all detected defects one below the other, including their proper-

ties. You have the option of selecting individual defects. The selected defect is highlighted in red 

and enlarged in the 2D-View. 

6 Display settings: Configure the value range of the gray values of the image (see Chapter 3.8). 
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6.1.17 "Center of Gravity 2D" Measuring Program 

Use the "Center of Gravity 2D" program to calculate the center of gravity of 2D points. 

Note: The "Center of Gravity 2D" program needs a 2D profile as input data. The "Profile Section" measur-

ing program can be used in order to generate a 2D profile (see Chapter 5.1.23) 

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 center of gravity calculation in order to eliminate interfering 

points (see section "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- 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). 

Depending on the selected parameter "Result format" (see below, section "2") the measuring program 

outputs the following measured values: 

- Center of gravity x: The X coordinate of the calculated center of gravity in the three dimensional 

space. 

- Center of gravity y: The Y coordinate of the calculated center of gravity in the three dimensional 

space. 

- Center of gravity z: The Z coordinate of the calculated center of gravity in the three dimensional 

space. 

- Center of gravity u: The U coordinate of the calculated center of gravity in the two dimensional 

space. 

- Center of gravity v: The V coordinate of the calculated center of gravity in the two dimensional 

space. 

- Number of points: The number of selected points in the current profile that were used to calculate 

the center of gravity. 

- Sigma: The standard deviation of the distances of the points to the center of gravity. 

 

Fig. 6.19: "Center of Gravity 2D" Measuring Program 

Display Elements and Parameters in the "Center of Gravity 2D" 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 Chap-

ter 3.21). 
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B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 

2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and output 

of the measured values.  

- Geometric objects: Select the coordinate system in which the detected center of gravity is 

available for further use. 

 Current coordinate system: The center of gravity is output in the current coordinate sys-

tem.  

 Sensor coordinate system: The center of gravity is transformed back into the sensor co-

ordinate system. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode (see 

Chapter 1.4). 

3 2D Profile View: The calculated center of gravity is displayed as an orange point in the 2D Profile 

View. The points that were used to calculate the center of gravity (green) and the discarded points 

(gray) are displayed. 
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6.1.18 "Extreme Point 2D" Measuring Program 

Use the "Extreme Point 2D" program to determine extreme points of 2D points. 

Note: The "Extreme Point 2D" program needs a 2D profile as input data. The "Profile Section" measuring 

program can be used in order to generate a 2D profile (see Chapter 5.1.23) 

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 determining the extreme points in order to eliminate interfering 

points (see section "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- Select the direction of the extreme points to be determined (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). 

Depending on the selected parameter "Result format" (see below, section "2") the measuring program 

outputs the following measured values: 

- Minimum point x: The X coordinate of the minimum point in the three dimensional space. 

- Minimum point y: The Y coordinate of the minimum point in the three dimensional space. 

- Minimum point z: The Z coordinate of the minimum point in the three dimensional space. 

- Maximum point x: The X coordinate of the maximum point in the three dimensional space. 

- Maximum point y: The Y coordinate of the maximum point in the three dimensional space. 

- Maximum point z: The Z coordinate of the maximum point in the three dimensional space. 

- Minimum point u: The U coordinate of the minimum point in the two dimensional space. 

- Minimum point v: The V coordinate of the minimum point in the two dimensional space. 

- Maximum point u: The U coordinate of the maximum point in the two dimensional space. 

- Maximum point v: The V coordinate of the maximum point in the two dimensional space. 

- Number of points: The number of selected points in the current profile that were used to deter-

mine the extreme points. 

 

Fig. 6.20: "Extreme Point 2D" Measuring Program 

Display Elements and Parameters in the "Extreme Point 2D" 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 
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(see Chapter 3.20.3) and undo and restore changes of settings and parameters (see Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 

2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and output 

of the measured values.  

- Geometric objects: Select the coordinate system in which the detected extreme points are 

available for further use. 

 Current coordinate system: The extreme points are output in the current coordinate sys-

tem.  

 Sensor coordinate system: The extreme points are transformed back into the sensor 

coordinate system. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode (see 

Chapter 1.4). 

3 Algorithm: Select the direction in space for determining the extreme points. The following options 

are available: 

- u direction: Determine the extreme points in the u direction. 

- v direction: Determine the extreme points in the v direction. 

4 2D Profile View: The determined extreme points are displayed as orange points in the 2D Profile 

View. The points that were used to determine the extreme point (green) and the discarded points 

(gray) are displayed. 
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6.1.19 "Line Fit 2D" Measuring Program 

Use the "Line Fit 2D" program to calculate a line at 2D points. 

Note: The "Line Fit 2D" program needs a 2D profile as input data. The "Profile Section" measuring pro-

gram can be used in order to generate a 2D profile (see Chapter 5.1.23) 

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 line calculation in order to eliminate interfering points (see sec-

tion "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- If required, choose a mode for the line fit and if necessary enter a suitable threshold to eliminate 

outliers (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). 

Depending on the selected parameter "Result format" (see below, section "2") the measuring program 

outputs the following measured values: 

- Center of gravity x: The X coordinate of the center of gravity of the points that were used to calcu-

late the line in the three dimensional space. 

- Center of gravity y: The Y coordinate of the center of gravity of the points that were used to calcu-

late the line in the three dimensional space. 

- Center of gravity z: The Z coordinate of the center of gravity of the points that were used to calcu-

late the line in the three dimensional space. 

- Angle to x/y plane: The angle of the calculated line with respect to the X/Y plane in the three di-

mensional space. 

- Angle to y/z plane: The angle of the calculated line with respect to the Y/Z plane in the three di-

mensional space. 

- Angle to z/x plane: The angle of the calculated line with respect to the Z/X plane in the three di-

mensional space. 

- Center of gravity u: The U coordinate of the center of gravity of the points that were used to calcu-

late the line in the two dimensional space. 

- Center of gravity v: The V coordinate of the center of gravity of the points that were used to calcu-

late the line in the two dimensional space. 

- Angle: The angle of the calculated line with respect to the x axis in the two dimensional space. 

- Distance to origin: The distance to origin of the calculated line in the two dimensional space. 

- Number of points: The number of points in the profile that were used to calculate the line. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

line and the calculated line. 

- Peak to Valley (PV): The distance between the highest and lowest point relative to the calculated 

line. The highest and lowest point is determined from the points that were used to calculate the 

line. 
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Fig. 6.21: "Line Fit 2D" Measuring Program 

Display Elements and Parameters in the "Line Fit 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 
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2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and output 

of the measured values.  

- Geometric objects: Select the coordinate system in which the calculated line is available for 

further use. 

 Current coordinate system: The line is output in the current coordinate system.  

 Sensor coordinate system: The line is transformed back into the sensor coordinate sys-

tem. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode (see 

Chapter 1.4). 

3 - Mode: The following modes are available for the line fit: 

 single line: Uses all selected points to fit a single line. 

 single line (eliminate outliers): An additional preselection is applied to the selected 

points to which the straight line is fitted. The preselection depends on the entered 

threshold value. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations duringstraight line fitting 

 considering only the main geometry in the case of small "secondary geometries" 

present 

The optimized fit is not suitable to achieve improvements within the basic noise of the 

data. 

 double parallel lines: Use this mode in order to fit two parallel lines. To do so, you 

have to specify two regions of intersest (see Chapter 3.18.5) for selecting the points for 

the line fit. 

- Threshold [mm]: The threshold for the preselection of the points. Points that deviate from the 

line to a smaller degree than the threshold are used for the line fit. A higher threshold means 

that more points are used for the line fit. This option is only available in mode "single line (elimi-

nate outliers)". 

 

4 2D Profile View: The 2D Profile View shows the fitted lines (orange) and the center of gravity (or-

ange) of the points that were used for the line fit. The points that were used to calculate the line are 

shown in green. The discarded points are shown in gray. 
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6.1.20 "Circle Fit 2D" Measuring Program 

Use the "Circle Fit 2D" program to calculate a circle at 2D points. 

Note: The "Circle Fit 2D" program needs a 2D profile as input data. The "Profile Section" measuring pro-

gram can be used in order to generate a 2D profile (see Chapter 5.1.23) 

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 circle calculation in order to eliminate interfering points (see be-

low, section "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- If required, change the mode to eliminate outliers and enter a suitable threshold for the outlier elim-

ination (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). 

Depending on the selected parameter "Result format" (see below, section "2") the measuring program 

outputs the following measured values: 

- Center x: The X coordinate of the center point of the calculated circle in the three dimensional 

space. 

- Center y: The Y coordinate of the center point of the calculated circle in the three dimensional 

space. 

- Center z: The Z coordinate of the center point of the calculated circle in the three dimensional 

space. 

- Center u: The U coordinate of the center point of the calculated circle in the two dimensional 

space. 

- Center v: The V coordinate of the center point of the calculated circle in the two dimensional 

space. 

- Vertex x: The X coordinate of the vertex of the calculated circle in the three dimensional space. 

- Vertex y: The Y coordinate of the vertex of the calculated circle in the three dimensional space. 

- Vertex z: The Z coordinate of the vertex of the calculated circle in the three dimensional space. 

- Vertex u: The U coordinate of the vertex of the calculated circle in the two dimensional space. 

- Vertex v: The V coordinate of the vertex of the calculated circle in the two dimensional space. 

- Radius: The radius of the calculated circle. 

- Number of points: The number of points in the 2D profile that were used to calculate the circle. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

circle and the surface of the calculated circle. 

- Peak to Valley (PV): The distance between the two points that are furthest away inwards and out-

wards from the circle, relative to the computed circle. The two points are determined from the 

points that were used to calculate the circle. 
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Fig. 6.22: "Circle Fit 2D" Measuring Program 

Display Elements and Parameters in the "Circle Fit 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 
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2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and output 

of the measured values.  

- Geometric objects: Select the coordinate system in which the calculated circle is available for 

further use. 

 Current coordinate system: The circle is output in the current coordinate system.  

 Sensor coordinate system: The circle is transformed back into the sensor coordinate 

system. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode (see 

Chapter 1.4). 

3 - Mode: The following modes are available for circle fit: 

 standard: All points which are inside the selection ranges are used for computing the cir-

cle fit. 

 optimized fit: When this option is selected, an additional preselection of the points is ap-

plied prior to the circle fit in order to automatically discard outliers or points that do not 

belong to the circle. The points are selected such that the distances from the resulting 

circle are less than the predefined threshold and such that the maximum possible num-

ber of points is used. Therefore, only the points that best match the cirlce are used for the 

circle fit. 

The optimized fit is suitable for 

 discarding outlier points/point accumulations duringstraight line fitting 

 considering only the main geometry in the case of small "secondary geometries" 

present 

The optimized fit is not suitable to achieve improvements within the basic noise of the 

data. 

 fixed radius: If the radius of the circle is known, this option can be used to specify the 

radius. This makes it possible to determine the position more precisely. 

- Threshold [mm]: The threshold for the preselection of the points. Points that deviate from the 

circle to a smaller degree than the threshold are used for the circle fit. A higher threshold means 

that more points are used for the circle fit. 

- Radius [mm]: If the "fixed radius" option is selected, you can specify the radius of the circle 

here. 

4 2D Profile View: The 2D Profile View shows the fitted circle (orange). The points that were used to 

calculate the circle are shown in green. The discarded points are shown in gray. 
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6.1.21 "Corner Radius 2D" Measuring Program 

Use the "Corner Radius 2D" program to calculate the radius of a corner. A circle is fitted to the points of 

the corner. The circle is additionally defined by two selectable tangents. 

Note: The "Corner Radius 2D" program needs a 2D profile as input data. The "Profile Section" measuring 

program can be used in order to generate a 2D profile (see Chapter 5.1.23) 

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 corner radius measuring in order to eliminate interfering points 

(see below, section "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- Enter the range of the opening angle starting from the intersection of the tangents. All points that 

are within the angle and in the selection range are used for circle fitting (see below, section "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). 

Depending on the selected parameter "Result format" (see below, section "2") the measuring program 

outputs the following measured values: 

- Center x: The X coordinate of the center point of the calculated circle to the corner in the three di-

mensional space. 

- Center y: The Y coordinate of the center point of the calculated circle to the corner in the three di-

mensional space. 

- Center z: The Z coordinate of the center point of the calculated circle to the corner in the three di-

mensional space. 

- Center u: The U coordinate of the center point of the calculated circle to the corner in the two di-

mensional space. 

- Center v: The V coordinate of the center point of the calculated circle to the corner in the two di-

mensional space. 

- Radius: The radius of the calculated circle to the corner. 

- Number of points: The number of points in the 2D profile that were used to calculate the circle to 

the corner. 

- Sigma: The standard deviation of the distances between the points that were used to calculate the 

circle to the corner and the surface of the calculated circle to the corner. 

- Peak to Valley (PV): The distance between the two points that are furthest away inwards and out-

wards from the circle, relative to the computed circle to the corner. The two points are determined 

from the points that were used to calculate the circle to the corner. 
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Fig. 6.23: "Corner Radius 2D" Measuring Program 

Display Elements and Parameters in the "Corner Radius 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 and the tangents for the program (see 

also Chapter 3.18.3). An overview of measuring programs which provide 2D lines can be found in 

Chapter 3.19.2. 
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2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and output 

of the measured values.  

- Geometric objects: Select the coordinate system in which the circle fitted to the points of the 

corner is available for further use. 

 Current coordinate system: The circle is output in the current coordinate system.  

 Sensor coordinate system: The circle is transformed back into the sensor coordinate 

system. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode (see 

Chapter 1.4). 

3 Angular range [%]: Enter the range of the opening angle starting from the intersection of the tan-

gents. All points that are within the angle and in the selection range are used for circle fitting. 

4 2D Profile View: The 2D profile view shows the fitted circle and the center point (orange). The se-

lected 2D lines that serve as edges of the corner are shown in gray. The points potentially eligible 

for the calculation of the circle are drawn in green and those used for the calculation of the circle 

are drawn in blue. The discarded points are shown in gray. 
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6.1.22 "Roundness 2D" Measuring Program 

Use the "Roundness 2D" program to determine the roundness in a 2D profile. Two concentric circles, the 

inner and the outer minimum zone reference circles, are calculated. The roundness results from the dif-

ference of the radii of the two circles. 

Note: The "Roundness 2D" program needs a 2D profile as input data. The "Profile Section" measuring 

program can be used in order to generate a 2D profile (see Chapter 5.1.23). 

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 roundness calculation in order to eliminate interfering points 

(see section "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- 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). 

The measuring program outputs the following measured values: 

- Roundness: The difference of the radii of the inner and the outer circles. 

- Center x: The X coordinate of the center point of the calculated circle in the three dimensional 

space. 

- Center y: The Y coordinate of the center point of the calculated circle in the three dimensional 

space. 

- Center z: The Z coordinate of the center point of the calculated circle in the three dimensional 

space. 

- Center u: The U coordinate of the center point of the calculated circle in the two dimensional 

space. 

- Center v: The V coordinate of the center point of the calculated circle in the two dimensional 

space. 

- Inner reference circle radius: The radius of the calculated inner minimum zone reference circle. 

- Outer reference circle radius: The radius of the calculated outer minimum zone reference circle. 

- Number of points: The number of points in the 2D profile that were used to calculate the circles. 

 

Fig. 6.24: "Roundness 2D" Measuring Program 

Display Elements and Parameters in the "Roundness 2D" 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 
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(see Chapter 3.20.3) and undo and restore changes of settings and parameters (see Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 

2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and output 

of the measured values. 

- Geometric objects: Select the coordinate system in which the calculated circles are available 

for further use. 

 Current coordinate system: The circles are output in the current coordinate system.  

 Sensor coordinate system: The circles are transformed back into the sensor coordinate 

system. 

- Draw inner/auter diameters: Activate the display of the diameters of the inner and outer refer-

ence circle in the 2D display. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode (see 

Chapter 1.4). 

3 2D Profile View: In the 2D profile view, the inner and the outer minimum zone reference circles are 

drawn in orange. The points that were used to determine the roundness are drawn in green. The 

discarded points are displayed in gray. 
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6.1.23 "Edge 2D" Measuring Program 

Use the "Edge 2D" program to measure an edge in a 2D profile. A reference line is required to detect the 

edge. A threshold is specified relative to the reference line and a parallel intersection line is generated. If 

the intersection line intersects the 2D profile, an edge is detected and the measuring program determines 

the coordinates of the edge. 

Note: The "Edge 2D" program needs a 2D profile as input data. The "Profile Section" measuring program 

can be used in order to generate a 2D profile (see Chapter 5.1.23). 

Note: In addition to the input profile, the "Edge 2D" measuring program requires a 2D line as input data. 

This line can be computed with the "Line Fit 2D" measuring program (see Chapter 6.1.19). 

Proceed as follows: 

- First, if you have not already, insert the "Line Fit 2D" measuring program and configure the measur-

ing program in order to obtain a reference line (see Chapter 6.1.19). Move the measuring program 

such that it comes before the "Edge 2D" program in the list of active measuring programs (see 

Chapter 3.16). 

- Select the input data and the reference line for the program (see below, section "1" and Chap-

ter 3.18.3). 

- If necessary, limit the range for measuring the edge in order to eliminate interfering points (see sec-

tion "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- Set the threshold value relative to the reference line (section "E"). If 2D points exist above the 

threshold, a edge is detected. 

- Define the search direction (see Fig. 6.25 and Fig. 6.27) for determining the edge (see below, sec-

tion "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). 

  

upwards downwards 

Fig. 6.25: Search direction 

The measuring program outputs the following measured values: 

- Edge point x: The X coordinate of the edge point in the three dimensional space. 

- Edge point y: The Y coordinate of the edge point in the three dimensional space. 

- Edge point z: The Z coordinate of the edge point in the three dimensional space. 

- Edge point u: The U coordinate of the edge point in the two dimensional space. 

- Edge point v: The V coordinate of the edge point in the two dimensional space. 

- Number of edges: The number of detected edges. 

- Number of points: The number of points in the 2D profile which have been used for measuring the 

edge. 
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Fig. 6.26: "Edge 2D" Measuring Program 

Display Elements and Parameters in the "Edge 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 and the reference line for the program 

(see also Chapter 3.18.3). An overview of measuring programs which provide 2D lines can be 

found in Chapter 3.19.2. 
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2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and out-

put of the measured values.  

- Geometric objects: Select the coordinate system in which the edge point is available for fur-

ther use. 

 Current coordinate system: The edge point is output in the current coordinate sys-

tem.  

 Sensor coordinate system: The edge point is transformed back into the sensor coor-

dinate system. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode 

(see Chapter 1.4). 

3 - Search direction: Define the search direction for detecting the edge in the vertical direction 

(see Fig. 6.25): 

 upwards: The edge is searched upwards. 

 downwards: The edge is searched downwards. 

- Search direction: Define the search direction for detecting the edge in the horizontal direc-

tion (see Fig. 6.27): 

 from left: The edge is searched from the left. 

 from right: The edge is searched from the left. 

4 2D Profile View: In the 2D profile view the edge point is drawn in orange. The reference and 

threshold lines are displayed in orange and blue, respectively. The points that were used to de-

termine the edge are drawn in green. The discarded points are displayed in gray. 
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6.1.24 "Seam 2D" Measuring Program 

Use the "Seam 2D" program to measure a seam in a 2D profile. All points that lie above a threshold line 

are used to detect the seam. 

Note: The "Seam 2D" program needs a 2D profile as input data. The "Profile Section" measuring program 

can be used in order to generate a 2D profile (see Chapter 5.1.23) 

Note: In addition to the input profile, the "Seam 2D" measuring program requires a 2D line as input data. 

This line has to be computed with the "Line Fit 2D" measuring program (see Chapter 6.1.19). 

Proceed as follows: 

- First, if you have not already, insert the "Line Fit 2D" measuring program and configure the measur-

ing program in order to obtain a reference line (see Chapter 6.1.19). Move the measuring program 

such that it comes before the "Seam 2D" program in the list of active measuring programs (see 

Chapter 3.16). 

- Select the input data and the reference line for the program (see below, section "1" and Chap-

ter 3.18.3). 

- If necessary, limit the range for measuring the seam in order to eliminate interfering points (see 

section "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- Set the threshold value relative to the reference line (section "E"). If 2D points exist above the 

threshold, a seam is detected. 

- Define the minimum width (euclidean) for the seam and the search direction (see Fig. 6.27) for de-

termining the seam (see below, area "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). 

  

From left From right 

 

 

From left and right  

Fig. 6.27: Search direction 

The measuring program outputs the following measured values: 

- Width: The euclidean distance between the left and right points of the measured seam. 

- Height: The height of the measured seam related to reference line. 

- Left point x: The X coordinate of the left point of the measured seam in the three dimensional 

space. 

- Left point y: The Y coordinate of the left point of the measured seam in the three dimensional 

space. 

- Left point z: The Z coordinate of the left point of the measured seam in the three dimensional 

space. 

- Maximum point x: The X coordinate of the maximum point of the measured seam in the three di-

mensional space. 

- Maximum point y: The Y coordinate of the maximum point of the measured seam in the three di-

mensional space. 

- Maximum point z: The Z coordinate of the maximum point of the measured seam in the three di-

mensional space. 

- Right point x: The X coordinate of the right point of the measured seam in the three dimensional 

space. 

- Right point y: The Y coordinate of the right point of the measured seam in the three dimensional 

space. 
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- Right point z: The Z coordinate of the right point of the measured seam in the three dimensional 

space. 

- Left point u: The U coordinate of the left point of the measured seam in the two dimensional 

space. 

- Left point v: The V coordinate of the left point of the measured seam in the two dimensional 

space. 

- Maximum point u: The U coordinate of the maximum point of the measured seam in the two di-

mensional space. 

- Maximum point v: The V coordinate of the maximum point of the measured seam in the two di-

mensional space. 

- Right point u: The U coordinate of the right point of the measured seam in the two dimensional 

space. 

- Right point v: The V coordinate of the right point of the measured seam in the two dimensional 

space. 

- Area: The area of the measured seam related to reference line. 

- Number of points: The number of points in the 2D profile which have been used for measuring the 

seam. 

 

Fig. 6.28: "Seam 2D" Measuring Program 

Display Elements and Parameters in the "Seam 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

D 2D Profile View: The 2D Profile View visualizes the 2D data (see Chapter 3.13). 
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E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 and the reference line for the program 

(see also Chapter 3.18.3). An overview of measuring programs which provide 2D lines can be 

found in Chapter 3.19.2. 

2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and output 

of the measured values.  

- Geometric objects: Select the coordinate system in which the left, right and maximum points of 

the detected seam are available for further use. 

 Current coordinate system: The points are output in the current coordinate system.  

 Sensor coordinate system: The points are transformed back into the sensor coordinate 

system. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode (see 

Chapter 1.4). 

3 - Minimum width [mm]: Define the minimum width (euclidean) for the seam. 

- Search direction: Define the search direction for detecting the seam (see Fig. 6.27): 

 from left: The seam is searched from the left. 

 from right: The seam is searched from the left. 

 from left and right: The seam is searched from the left and right. 

4 2D Profile View: In the 2D profile view, the left, right and highest points of the seam as well as the 

height and width are drawn in orange. The points associated with the seam are displayed in blue. 

The reference and threshold lines are displayed in orange and blue, respectively. The points that 

were used to determine the seam are drawn in green. The discarded points are displayed in gray. 
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6.1.25 "Groove 2D" Measuring Program 

Use the "Groove 2D" program to measure a groove in a 2D profile. All points that lie below a threshold 

line are used to detect the groove. 

Note: The "Groove 2D" program needs a 2D profile as input data. The "Profile Section" measuring pro-

gram can be used in order to generate a 2D profile (see Chapter 5.1.23) 

Note: In addition to the input profile, the "Groove 2D" measuring program requires a 2D line as input 

data. This line has to be computed with the "Line Fit 2D" measuring program (see Chapter 6.1.19). 

Proceed as follows: 

- First, if you have not already, insert the "Line Fit 2D" measuring program and configure the measur-

ing program in order to obtain a reference line (see Chapter 6.1.19). Move the measuring program 

such that it comes before the "Groove 2D" program in the list of active measuring programs (see 

Chapter 3.16). 

- Select the input data and the reference line for the program (see below, section "1" and Chap-

ter 3.18.3). 

- If necessary, limit the range for measuring the groove in order to eliminate interfering points (see 

section "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- Set the threshold value relative to the reference line (section "E"). If 2D points exist below the 

threshold, a groove is detected. 

- Define the minimum width (euclidean) for the groove and the search direction (see Fig. 6.27) for 

determining the groove (see below, section "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). 

The measuring program outputs the following measured values: 

- Width: The euclidean distance between the left and right points of the measured groove. 

- Depth: The depth of the measured groove related to reference line. 

- Left point x: The X coordinate of the left point of the measured groove in the three dimensional 

space. 

- Left point y: The Y coordinate of the left point of the measured groove in the three dimensional 

space. 

- Left point z: The Z coordinate of the left point of the measured groove in the three dimensional 

space. 

- Minimum point x: The X coordinate of the maximum point of the measured groove in the three di-

mensional space. 

- Minimum point y: The Y coordinate of the maximum point of the measured groove in the three di-

mensional space. 

- Minimum point z: The Z coordinate of the maximum point of the measured groove in the three di-

mensional space. 

- Right point x: The X coordinate of the right point of the measured groove in the three dimensional 

space. 

- Right point y: The Y coordinate of the right point of the measured groove in the three dimensional 

space. 

- Right point z: The Z coordinate of the right point of the measured groove in the three dimensional 

space. 

- Left point u: The U coordinate of the left point of the measured groove in the two dimensional 

space. 

- Left point v: The V coordinate of the left point of the measured groove in the two dimensional 

space. 

- Minimum point u: The U coordinate of the minimum point of the measured groove in the two di-

mensional space. 

- Minimum point v: The V coordinate of the minimum point of the measured groove in the two di-

mensional space. 

- Right point u: The U coordinate of the right point of the measured groove in the two dimensional 

space. 

- Right point v: The V coordinate of the right point of the measured groove in the two dimensional 

space. 
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- Area: The area of the measured groove related to reference line. 

- Number of points: The number of points in the 2D profile which have been used for measuring the 

groove. 

 

Fig. 6.29: "Groove 2D" Measuring Program 

Display Elements and Parameters in the "Groove 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

I 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 and the reference line for the program 

(see also Chapter 3.18.3). An overview of measuring programs which provide 2D lines can be 

found in Chapter 3.19.2. 

2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and output 

of the measured values.  

- Geometric objects: Select the coordinate system in which the left, right and minimum points of 

the detected groove are available for further use. 

 Current coordinate system: The points are output in the current coordinate system.  

 Sensor coordinate system: The points are transformed back into the sensor coordinate 

system. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode (see 

Chapter 1.4). 

3 - Minimum width [mm]: Define the minimum width (euclidean) for the groove. 

- Search direction: Define the search direction for detecting the groove (see Fig. 6.27): 

 from left: The groove is searched from the left. 

 from right: The groove is searched from the left. 

 from left and right: The groove is searched from the left and right. 

4 2D Profile View: In the 2D profile view, the left, right and highest points of the groove as well as the 

height and width are drawn in orange. The points associated with the groove are displayed in blue. 

The reference and threshold lines are displayed in orange and blue, respectively. The points that 

were used to determine the groove are drawn in green. The discarded points are displayed in gray. 
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6.1.26 "Circle Seam 2D" Measuring Program 

Use the "Circle Seam 2D" program to measure a seam in a 2D profile on a circular profile section. All 

points that lie outside a threshold circle are used to detect the seam. 

Note: The "Circle Seam 2D" program needs a 2D profile as input data. The "Profile Section" measuring 

program can be used in order to generate a 2D profile (see Chapter 5.1.23) 

Note: In addition to the input profile, the "Circle Seam 2D" measuring program requires a 2D circle as in-

put data. This circle has to be computed with the "Circle Fit 2D" measuring program (see Chap-

ter 6.1.20). 

Proceed as follows: 

- First, if you have not already, insert the "Circle Fit 2D" measuring program and configure the meas-

uring program in order to obtain a reference circle (see Chapter 6.1.20). Move the measuring pro-

gram such that it comes before the "Circle Seam 2D" program in the list of active measuring pro-

grams (see Chapter 3.16). 

- Select the input data and the reference line for the program (see below, section "1" and Chap-

ter 3.18.3). 

- If necessary, limit the range for measuring the seam in order to eliminate interfering points (see 

section "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- Set the threshold value relative to the reference circle (section "E"). If 2D points exist outside the 

threshold, a seam is detected. 

- Define the minimum width (euclidean) for the seam and the search direction (see Fig. 6.27) for de-

termining the seam (see below, section "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). 

The measuring program outputs the following measured values: 

- Width: The euclidean distance between the left and right points of the measured seam. 

- Height: The height of the measured seam related to reference line. 

- Left point x: The X coordinate of the left point of the measured seam in the three dimensional 

space. 

- Left point y: The Y coordinate of the left point of the measured seam in the three dimensional 

space. 

- Left point z: The Z coordinate of the left point of the measured seam in the three dimensional 

space. 

- Maximum point x: The X coordinate of the maximum point of the measured seam seam in the 

three dimensional space. 

- Maximum point y: The Y coordinate of the maximum point of the measured seam seam in the 

three dimensional space. 

- Maximum point z: The Z coordinate of the maximum point of the measured seam seam in the 

three dimensional space. 

- Right point x: The X coordinate of the right point of the measured seam in the three dimensional 

space. 

- Right point y: The Y coordinate of the right point of the measured seam in the three dimensional 

space. 

- Right point z: The Z coordinate of the right point of the measured seam in the three dimensional 

space. 

- Left point u: The U coordinate of the left point of the measured seam in the two dimensional 

space. 

- Left point v: The V coordinate of the left point of the measured seam in the two dimensional 

space. 

- Maximum point u: The U coordinate of the maximum point of the measured seam in the two di-

mensional space. 

- Maximum point v: The V coordinate of the maximum point of the measured seam in the two di-

mensional space. 

- Right point u: The U coordinate of the right point of the measured seam in the two dimensional 

space. 
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- Right point v: The V coordinate of the right point of the measured seam in the two dimensional 

space. 

- Area: The area of the measured seam related to reference circle. 

- Number of points: The number of points in the 2D profile which have been used for measuring the 

seam. 

 

Fig. 6.30: "Circle Seam 2D" Measuring Program 

Display Elements and Parameters in the "Circle Seam 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

I 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 and the reference circle for the program 

(see also Chapter 3.18.3). An overview of measuring programs which provide 2D circles can be 

found in Chapter 3.19.4. 

2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and output 

of the measured values.  

- Geometric objects: Select the coordinate system in which the left, right and maximum points of 

the detected seam are available for further use. 

 Current coordinate system: The points are output in the current coordinate system.  

 Sensor coordinate system: The points are transformed back into the sensor coordinate 

system. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode (see 

Chapter 1.4). 

3 - Minimum width [mm]: Define the minimum width (euclidean) for the seam. 

- Search direction: Define the search direction for detecting the seam (see Fig. 6.27): 

 from left: The seam is searched from the left. 

 from right: The seam is searched from the left. 

 from left and right: The seam is searched from the left and right. 

4 2D Profile View: In the 2D profile view, the left, right and highest points of the seam as well as the 

height and width are drawn in orange. The points associated with the seam are displayed in blue. 

The reference and threshold circles are displayed in orange and blue, respectively. The points that 

were used to determine the seam are drawn in green. The discarded points are displayed in gray. 
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6.1.27 "Circle Groove 2D" Measuring Program 

Use the "Circle Groove 2D" program to measure a groove in a 2D profile on a circular profile section. All 

points that lie inside a threshold circle are used to detect the groove. 

Note: The "Circle Groove 2D" program needs a 2D profile as input data. The "Profile Section" measuring 

program can be used in order to generate a 2D profile (see Chapter 5.1.23) 

Note: In addition to the input profile, the "Circle Groove 2D" measuring program requires a 2D circle as 

input data. This circle has to be computed with the "Circle Fit 2D" measuring program (see Chap-

ter 6.1.20). 

Proceed as follows: 

- First, if you have not already, insert the "Circle Fit 2D" measuring program and configure the meas-

uring program in order to obtain a reference circle (see Chapter 6.1.20). Move the measuring pro-

gram such that it comes before the "Circle Groove 2D" program in the list of active measuring pro-

grams (see Chapter 3.16). 

- Select the input data and the reference line for the program (see below, section "1" and Chap-

ter 3.18.3). 

- If necessary, limit the range for measuring the groove in order to eliminate interfering points (see 

section "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- Set the threshold value relative to the reference circle (section "E"). If 2D points exist inside the 

threshold, a groove is detected. 

- Define the minimum width (euclidean) for the groove and the search direction (see Fig. 6.27) for 

determining the groove (see below, section "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). 

The measuring program outputs the following measured values: 

- Width: The euclidean distance between the left and right points of the measured groove. 

- Depth: The depth of the measured groove related to reference line. 

- Left point x: The X coordinate of the left point of the measured groove in the three dimensional 

space. 

- Left point y: The Y coordinate of the left point of the measured groove in the three dimensional 

space. 

- Left point z: The Z coordinate of the left point of the measured groove in the three dimensional 

space. 

- Minimum point x: The X coordinate of the maximum point of the measured groove in the three di-

mensional space. 

- Minimum point y: The Y coordinate of the maximum point of the measured groove in the three di-

mensional space. 

- Minimum point z: The Z coordinate of the maximum point of the measured groove in the three di-

mensional space. 

- Right point x: The X coordinate of the right point of the measured groove in the three dimensional 

space. 

- Right point y: The Y coordinate of the right point of the measured groove in the three dimensional 

space. 

- Right point z: The Z coordinate of the right point of the measured groove in the three dimensional 

space. 

- Left point u: The U coordinate of the left point of the measured groove in the two dimensional 

space. 

- Left point v: The V coordinate of the left point of the measured groove in the two dimensional 

space. 

- Minimum point u: The U coordinate of the minimum point of the measured groove in the two di-

mensional space. 

- Minimum point v: The V coordinate of the minimum point of the measured groove in the two di-

mensional space. 

- Right point u: The U coordinate of the right point of the measured groove in the two dimensional 

space. 
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- Right point v: The V coordinate of the right point of the measured groove in the two dimensional 

space. 

- Area: The area of the measured groove related to reference circle. 

- Number of points: The number of points in the 2D profile which have been used for measuring the 

groove. 

 

Fig. 6.31: "Circle Groove 2D" Measuring Program 

Display Elements and Parameters in the "Circle Groove 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

I 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 and the reference circle for the program 

(see also Chapter 3.18.3). An overview of measuring programs which provide 2D circles can be 

found in Chapter 3.19.4. 

2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and output 

of the measured values.  

- Geometric objects: Select the coordinate system in which the left, right and minimum points of 

the detected groove are available for further use. 

 Current coordinate system: The points are output in the current coordinate system.  

 Sensor coordinate system: The points are transformed back into the sensor coordinate 

system. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode (see 

Chapter 1.4). 

3 - Minimum width [mm]: Define the minimum width (euclidean) for the groove. 

- Search direction: Define the search direction for detecting the groove (see Fig. 6.27): 

 from left: The groove is searched from the left. 

 from right: The groove is searched from the left. 

 from left and right: The groove is searched from the left and right. 

4 2D Profile View: In the 2D profile view, the left, right and highest points of the groove as well as the 

height and width are drawn in orange. The points associated with the groove are displayed in blue. 

The reference and threshold circles are displayed in orange and blue, respectively. The points that 

were used to determine the groove are drawn in green. The discarded points are displayed in gray. 
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6.1.28 "Gap 2D" Measuring Program 

Use the "Gap 2D" program to determine the largest gap in a 2D profile. 

Note: The "Gap 2D" program needs a 2D profile as input data. The "Profile Section" measuring program 

can be used in order to generate a 2D profile (see Chapter 5.1.23) 

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 gap calculation in order to eliminate interfering points (see sec-

tion "E" and Chapter 3.18.5, 3.18.6 and 3.18.7). 

- Define the minimum width (euclidean, in X or Z direction) for the gap (see below, section "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). 

The measuring program outputs the following measured values: 

- Distance euclidean: The euclidean distance between the left and right points of the measured 

gap. 

- Distance x: The distance between the left and right points of the measured gap in X direction in 

the two dimensional space. 

- Distance z: The distance between the left and right points of the measured gap in Z direction in 

the two dimensional space. 

- Left point x: The X coordinate of the left point of the measured gap in the three dimensional space. 

- Left point y: The Y coordinate of the left point of the measured gap in the three dimensional space. 

- Left point z: The Z coordinate of the left point of the measured gap in the three dimensional space. 

- Right point x: The X coordinate of the right point of the measured gap in the three dimensional 

space. 

- Right point y: The Y coordinate of the right point of the measured gap in the three dimensional 

space. 

- Right point z: The Z coordinate of the right point of the measured gap in the three dimensional 

space. 

- Distance u: The distance between the left and right points of the measured gap in U direction in 

the two dimensional space. 

- Distance v: The distance between the left and right points of the measured gap in V direction in 

the two dimensional space. 

- Left point u: The U coordinate of the left point of the measured gap in the two dimensional space. 

- Left point v: The V coordinate of the left point of the measured gap in the two dimensional space. 

- Right point u: The U coordinate of the right point of the measured gap in the two dimensional 

space. 

- Right point v: The V coordinate of the right point of the measured gap in the two dimensional 

space. 

- Number of points: The number of points in the 2D profile which have been used for measuring the 

gap. 
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Fig. 6.32: "Gap 2D" Measuring Program 

Display Elements and Parameters in the "Gap 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

E "Measuring" toolbar: Use this toolbar to set various ROIs for the measurement (see Chap-

ter 3.18.5, 3.18.6 and 3.18.7). 

F "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). 

G "Start measurement" button: Click on this button to perform a measuring operation, calculate 

the measurement results and display the profile and measurement results of the currently se-

lected measuring program in the 2D Profile View. 

H Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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). 
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2 - Result format: Choose whether the measured values are to be output in the two or three di-

mensional space. This affects the results display, the calculating, assessing, logging and output 

of the measured values.  

- Geometric objects: Select the coordinate system in which the left and right gap points are 

available for further use. 

 Current coordinate system: The gap points are output in the current coordinate system.  

 Sensor coordinate system: The gap points are transformed back into the sensor coordi-

nate system. 

Note: The "Result format" parameter is only available in the "3D" evaluation mode (see Chap-

ter 1.4) and the "Geometric objects" parameter is only available in the "2D" evaluation mode (see 

Chapter 1.4). 

3 Minimum width: Define the minimum width for the gap in the selected direction to be detected. 

4 2D Profile View: In the 2D profile view, the left and right points of the gap as well as the euclidean 

distance are drawn in orange. The points that were used to determine the gap are drawn in green. 

The discarded points are displayed in gray. 
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6.2 Description of the Measuring Programs in the "Combine Objects" Group 

In this group, you will find programs for relating previously found objects to one another. 

     

Fig. 6.33: "Combine objects" group 

Measuring Programs in the "Combine Objects" Group: 

- Distance: Calculate the distance between two objects (see Chapter 6.2.1). 

- Angle: Calculate the angle difference between two objects (see Chapter 6.2.2). 

- Object Intersection: Calculate a new geometric object by intersection of two objects (see Chap-

ter 6.2.3). 

- Perpendicular Point: Calculate a point by an orthogonal projection from a point to a plane or a line 

(see Chapter 6.2.4). 

- Midpoint: Calculate the midpoint from two points (see Chapter 6.2.5). 

- Line Creation: Create a straight line from two points (see Chapter 6.2.6). 

- Plane Creation: Create a straight line from two points (see Chapter 6.2.7). 

- Distance 2D: Calculate the distance between two 2D objects (see Chapter 6.2.8). 

- Angle 2D: Calculate the angle difference between two 2D straight lines (see Chapter 6.2.9). 

- Object Intersection 2D: Calculate one or two 2D points by intersection of two 2D objects (see 

Chapter 6.2.10). 

- Perpendicular Point 2D: Calculate a 2D point by an orthogonal projection from a 2D point to a 2D 

line or a 2D circle (see Chapter 6.2.11). 

- Midpoint 2D: Calculate the midpoint from two 2D points (see Chapter 6.2.12). 

- Line Creation 2D: Create a straight line from two 2D points (see Chapter 6.2.13). 
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6.2.1 "Distance" Measuring Program 

Use the "Distance" program to calculate the distance between two objects. Proceed as follows: 

- Select the type of distance to be calculated (see below, section "1" and Chapter 3.18.2) 

- If applicable, select the input data for the program (see below, section "2" and Chapter 3.18.3). 

The available input data vary depending on the type of distance. 

- If applicable, configure further measuring program parameters depending on the type of distance 

and the input data (see below, section "3"). 

- If applicable, select measured values that are to be used later for calculation, OK/nOK assessment, 

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

The measuring program outputs the following measured values: 

- Euclidean distance: The Euclidean distance between the selected objects. 

- Distance x: The distance between the selected objects in the X direction. 

- Distance y: The distance between the selected objects in the Y direction. 

- Distance z: The distance between the selected objects in the Z direction. 

 

Fig. 6.34: "Distance" Measuring Program 

Display Elements and Parameters in the "Distance" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 

activate various options for mouse interaction in the 3D-View (see Chapter 3.11). 
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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 

selected measuring program in the 3D-View. 

G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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

 

1 - Distance type: Select the type of distance to be calculated: 

 Distance between two points 

 Distance between point and plane 

 Distance between point and straight line 

An overview of measuring programs, which provide points, lines and planes, can be found in 

Chapter 3.19.1, 3.19.2 and 3.19.3. 

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

ter 3.18.3). The available input data vary depending on the type of distance 

3 Parameters: The measuring program offers other parameters depending on the type of distance 

and selected input objects: 

- Distance from surface: When you use spheres, cones and cylinders, you can choose whether 

the distance from the center point or longitudinal axis or from the surface of the relevant object 

is calculated. 

- Signed distance: You can choose whether to output the signed distance or the absolute dis-

tance value. This parameter is available for the following distance types: 

 Distance between two points when a point and sphere are used and the "Distance from 

surface" option is activated (point inside/outside sphere) 

 Distance between point and plane (point above/below the plane) 

 Distance between point and line when a point, cone and cylinder are used and the "Dis-

tance from surface" option is activated (point inside/outside cylinder or cone) 

4 3D-View: The 3D-View displays the input objects and the distance between the objects as an or-

ange arrow. 
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6.2.2 "Angle" Measuring Program 

Use the "Angle" program to calculate the angle between two objects. Proceed as follows: 

- Select the type of angle to be calculated (see below, section "1" and Chapter 3.18.2) 

- If applicable, select the input data for the program (see below, section "2" and Chapter 3.18.3). 

The available input data vary depending on the type of angle. 

- If applicable, configure further measuring program parameters (see below, section "3"). 

- If applicable, select measured values that are to be used later for calculation, OK/nOK assessment, 

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

The measuring program outputs the following measured value: 

- Angle: The angle between the selected objects. 

 

Fig. 6.35: "Angle" Measuring Program 

Display Elements and Parameters in the "Angle" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 

activate 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 

selected measuring program in the 3D-View. 
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G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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

 

1 - Angle type: Select the type of angle to be calculated: 

 Angle between two planes: The value range for the angle is 0 to 180 degrees. 

 Angle between plane and straight line: The value range for the angle is 0 to 90 de-

grees. 

 Angle between two lines: The value range for the angle is 0 to 90 degrees. 

An overview of measuring programs, which provide lines and planes, can be found in Chap-

ter 3.19.2 and 3.19.3. 

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

ter 3.18.3). The available input data vary depending on the type of distance.  

3 Use adjacent angle: Specify whether the adjacent angle should be used as the measurement re-

sult. 

4 3D-View: The 3D-View displays the input objects and the angle between the objects as an orange 

arc. 
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6.2.3 "Object Intersection" Measuring Program 

Use the "Object Intersection" program to calculate a new object by intersecting two objects. Proceed as 

follows: 

- Select the type of intersection to be carried out and, if necessary, the maximum distance between 

two 3D lines (for section type "Calculating a point by intersecting two lines") (see below, section "1" 

and Chapter 3.18.2). 

- If applicable, select the input data for the program (see below, section "2" and Chapter 3.18.3). 

The available input data vary depending on the type of intersection. 

- If applicable, select measured values that are to be used later for calculation, OK/nOK assessment, 

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

The measuring program outputs the following measured values depending on the type of intersection: 

- Calculating a straight line by intersecting two planes: 

 Line angle to x/y plane: Angle of the intersection line with respect to the X/Y plane 

 Line angle to y/z plane: Angle of the intersection line with respect to the Y/Z plane 

 Line angle to z/x plane: Angle of the intersection line with respect to the Z/X plane 

 Direction x: The X component of the direction vector of the intersection line. 

 Direction y: The Y component of the direction vector of the intersection line. 

 Direction z: The Z component of the direction vector of the intersection line. 

- Calculating a point by intersecting a plane with a straight line: 

 Point x: The X coordinate of the point of intersection 

 Point y: The Y coordinate of the point of intersection 

 Point z: The Z coordinate of the point of intersection 

- Calculating a point by intersecting two lines: 

 Point x: The X coordinate of the point of intersection 

 Point y: The Y coordinate of the point of intersection 

 Point z: The Z coordinate of the point of intersection 

 

Fig. 6.36: "Object Intersection" Measuring Program 

Display Elements and Parameters in the "Object Intersection" 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 Chap-

ter 3.21). 
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B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 

activate 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 

selected measuring program in the 3D-View. 

G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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

 

1 - Intersection type: Select the type of intersection to be carried out: 

 Calculating a straight line by intersecting two planes 

 Calculating a point by intersecting a plane with a straight line 

 Calculating a point by intersecting two lines 

- Max. distance [mm]: Specifies the maximum valid value for the shortest distance of the two 

lines for which an intersection point is calculated for the intersection type "Line/Line". 

An overview of measuring programs, which provide lines and planes, can be found in Chap-

ter 3.19.2 and 3.19.3. 

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

ter 3.18.3). The available input data vary depending on the type of intersection.  

3 3D-View: The 3D-View displays the input objects (yellow) and the resulting object (orange). 
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6.2.4 "Perpendicular Point" Measuring Program 

Use the "Perpendicular Point" program to project a point by means of orthogonal projection onto a plane 

or line. Proceed as follows: 

- Select the type of projection to be carried out (see below, section "1" and Chapter 3.18.2) 

- If applicable, select the input data for the program (see below, section "2" and Chapter 3.18.3). 

The available input data vary depending on the type of projection. 

- If applicable, select measured values that are to be used later for calculation, OK/nOK assessment, 

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

The measuring program outputs the following measured values: 

- Perpendicular point x: The X coordinate of the perpendicular point 

- Perpendicular point y: The Y coordinate of the perpendicular point 

- Perpendicular point z: The Z coordinate of the perpendicular point 

 

Fig. 6.37: "Perpendicular Point" Measuring Program 

Display Elements and Parameters in the "Perpendicular Point" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 

activate various options for mouse interaction in the 3D-View (see Chapter 3.11). 
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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 

selected measuring program in the 3D-View. 

G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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

 

1 Projection type: Select the type of projection to be carried out: 

- Calculating a point by means of orthogonal projection onto a plane 

- Calculating a point by means of orthogonal projection onto a straight line 

An overview of measuring programs, which provide points, lines and planes, can be found in 

Chapter 3.19.1, 3.19.2 and 3.19.3. 

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

ter 3.18.3). The available input data vary depending on the type of distance. 

3 3D-View: The 3D-View displays the input objects (yellow) and the projected point (orange). 
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6.2.5 "Midpoint" Measuring Program 

Use the "Midpoint" program to calculate the midpoint from two selected points. Proceed as follows: 

- If applicable, select the input data 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 "G" and Chapter 3.18.9). 

The measuring program outputs the following measured values: 

- Midpoint x: The X coordinate of the perpendicular point 

- Midpoint y: The Y coordinate of the perpendicular point 

- Midpoint z: The Z coordinate of the perpendicular point 

 

Fig. 6.38: "Midpoint" Measuring Program 

Display Elements and Parameters in the "Midpoint" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 

activate 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 

selected measuring program in the 3D-View. 
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G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 objects for the program (see also Chap-

ter 3.18.3). An overview of measuring programs, which provide points, can be found in Chap-

ter 3.19.1. 

2 3D-View: The 3D-View displays the input points (orange) and the mid point (yellow). 
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6.2.6 "Line Creation" Measuring Program 

Use the "Line Creation" to create a straight line from two selected points. Proceed as follows: 

- If applicable, select the input data 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 "G" and Chapter 3.18.9). 

 

The measuring program outputs the following measured values: 

- Line angle to x/y plane: Angle of the straight line with respect to the X/Y plane. 

- Line angle to y/z plane: Angle of the straight line with respect to the Y/Z plane. 

- Line angle to z/x plane: Angle of the straight line with respect to the Z/X plane. 

- Direction x: The X component of the direction vector of the line. 

- Direction y: The Y component of the direction vector of the line. 

- Direction z: The Z component of the direction vector of the line. 

 

Fig. 6.39: "Line Creation" Measuring Program 

Display Elements and Parameters in the "Line Creation" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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 

activate various options for mouse interaction in the 3D-View (see Chapter 3.11). 
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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 

selected measuring program in the 3D-View. 

G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 objects for the program (see also Chap-

ter 3.18.3). An overview of measuring programs, which provide points, can be found in Chap-

ter 3.19.1. 

2 3D-View: The 3D-View displays the input points (yellow) and the resulting straight line (orange). 
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6.2.7 "Plane Creation" Measuring Program 

Use the "Plane Creation" to create a plane from three selected points. Proceed as follows: 

- If applicable, select the input data 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 "G" and Chapter 3.18.9). 

 

The measuring program outputs the following measured values: 

- Angle to x axis: The angle of the calculated plane with respect to the X axis. 

- Angle to y axis: The angle of the calculated plane with respect to the Y axis. 

- Angle to z axis: The angle of the calculated plane with respect to the Z axis. 

- Distance to origin: The distance between the plane and the origin of the coordinate system. 

- Center of gravity x: The X coordinate of the center of gravity of the points that were used to calcu-

late the plane. 

- Center of gravity y: The Y coordinate of the center of gravity of the points that were used to calcu-

late the plane. 

- Center of gravity z: The Z coordinate of the center of gravity of the points that were used to calcu-

late the plane. 

 

Fig. 6.40: "Plane Creation" Measuring Program 

Display Elements and Parameters in the "Plane Creation" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section 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). 
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E "3D-View" toolbar: Use this toolbar to configure the orientation of the coordinate system and 

activate 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 

selected measuring program in the 3D-View. 

G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 objects for the program (see also Chap-

ter 3.18.3). An overview of measuring programs, which provide points, can be found in Chap-

ter 3.19.1. 

2 3D-View: The 3D-View displays the input points (yellow) and the resulting plane (orange). 
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6.2.8 "Distance 2D" Measuring Program 

Use the "Distance 2D" program to calculate the distance between two 2D objects. 

Proceed as follows: 

- Select the type of distance to be calculated (see below, section "1" and Chapter 3.18.2) 

- If applicable, select the input data for the program (see below, section "2" and Chapter 3.18.3). 

The available input data vary depending on the type of distance. 

- If applicable, configure further measuring program parameters depending on the type of distance 

and the input data (see below, section "3"). 

- If applicable, select measured values that are to be used later for calculation, OK/nOK assessment, 

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

The measuring program outputs the following measured values: 

- Euclidean distance: The Euclidean distance between the selected objects. 

- Distance u: The distance between the selected objects in the U direction. 

- Distance v: The distance between the selected objects in the V direction. 

 

Fig. 6.41: "Distance 2D" Measuring Program 

Display Elements and Parameters in the "Distance 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

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

G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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

 

1 Distance type: Select the type of distance to be calculated: 

- Distance between two points 

- Distance between point and straight line 

An overview of measuring programs, which provide 2D lines and 2D points, can be found in Chap-

ter 3.19.1 and 3.19.2. 

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

ter 3.18.3). The available input data vary depending on the type of distance.  

3 Parameters: The measuring program offers other parameters depending on the type of distance 

and selected input objects: 

- Signed distance: You can choose whether to output the signed distance or the absolute dis-

tance value. This parameter is available for the following distance types: 

 Distance between point and straight line 

4 2D Profile View: The 2D Profile View shows the input profile in green, the operands (2D points 

and/or 2D lines) in gray. The distance between the objects is displayed as an orange arrow.  
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6.2.9 "Angle 2D" Measuring Program 

Use the "Angle 2D" program to calculate the angle between two 2D straight lines. 

Proceed as follows: 

- If applicable, select the input data for the program (see below, section "1" and Chapter 3.18.3). 

The available input data vary depending on the type of distance. 

- If applicable, configure further measuring program parameters (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 "G" and Chapter 3.18.9). 

The measuring program outputs the following measured value: 

- Angle: The angle between the selected 2D stratight lines. 

 

Fig. 6.42: "Angle 2D" Measuring Program 

Display Elements and Parameters in the "Angle 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

D 2D Profile View: The 2D Profile 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 "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 2D-View. 
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G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 objects for the program (see also Chap-

ter 3.18.3). An overview of measuring programs which provide 2D lines can be found in Chap-

ter 3.19.2.  

2 Use adjacent angle: Specify whether the adjacent angle should be used as the measurement re-

sult. 

3 2D Profile View: The 2D Profile View shows the input profile in green, the operands (2D points 

and/or 2D lines) in gray. The distance between the objects is displayed as an orange arrow.  
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6.2.10 "Object Intersection 2D" Measuring Program 

Use the "Object Intersection 2D" program to calculate a new object by intersecting two 2D objects. 

Proceed as follows: 

- Select the type of intersection to be carried out (see below, section "1" and Chapter 3.18.2). 

- If applicable, select the input data for the program (see below, section "2" and Chapter 3.18.3). 

The available input data vary depending on the type of intersection. 

- If applicable, select measured values that are to be used later for calculation, OK/nOK assessment, 

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

The measuring program outputs the following measured values depending on the type of intersection: 

- Calculating a point by intersecting two straight lines: 

 Point u: The U coordinate of the point of intersection 

 Point v: The V coordinate of the point of intersection 

- Calculating two points by intersecting a stright line with a circle or by intersecting two cir-

cles: 

 First intersection point u: The U coordinate of the first point of intersection 

 First intersection point v: The V coordinate of the first point of intersection 

 Second intersection point u: The U coordinate of the second point of intersection 

 Second intersection point v: The V coordinate of the second point of intersection 

 

Fig. 6.43: "Object Intersection 2D" Measuring Program 

Display Elements and Parameters in the "Object Intersection 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(see Chapter 3.16) and select an active measuring program for parameterizing and displaying 

the measured values. 
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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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

D 2D Profile View: The 2D Profile 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 "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 2D-View. 

G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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

 

1 - Intersection type: Select the type of intersection to be carried out: 

 Calculating a point by intersecting two straight lines 

 Calculating two points by intersecting two circles 

 Calculating two points by intersecting a straight line with a circle 

An overview of measuring programs, which provide lines and planes, can be found in Chap-

ter 3.19.2 and 3.19.4. 

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

ter 3.18.3). The available input data vary depending on the type of intersection.  

3 2D Profile View: The 2D Profile View shows the input profile in green, the operands (2D points 

and/or 2D circles) in gray and the intersection points in orange. 
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6.2.11 "Perpendicular Point 2D" Measuring Program 

Use the "Perpendicular Point 2D" program to project a 2D point by means of orthogonal projection onto a 

2D line or 2D circle. 

Proceed as follows: 

- Select the type of projection to be carried out (see below, section "1" and Chapter 3.18.2) 

- If applicable, select the input data for the program (see below, section "2" and Chapter 3.18.3). 

The available input data vary depending on the type of projection. 

- If applicable, select measured values that are to be used later for calculation, OK/nOK assessment, 

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

Depending on the "Result format" parameter selected (see below, section "3"), the measuring program 

outputs the following measured values: 

- Perpendicular point x: The X coordinate of the perpendicular point in the three dimensional 

space. 

- Perpendicular point y: The Y coordinate of the perpendicular point in the three dimensional 

space. 

- Perpendicular point z: The Z coordinate of the perpendicular point in the three dimensional 

space. 

- Perpendicular point u: The u coordinate of the perpendicular point in the two dimensional space. 

- Perpendicular point v: The v coordinate of the perpendicular point in the two dimensional space. 

 

Fig. 6.44: "Perpendicular Point" Measuring Program 

Display Elements and Parameters in the "Perpendicular Point 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(see Chapter 3.16) and select an active measuring program for parameterizing and displaying 

the measured values. 
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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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

D 2D Profile View: The 2D Profile 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 "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 2D-View. 

G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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

 

1 Projection type: Select the type of projection to be carried out: 

- Calculating a point by an orthogonal projection from a point to a line 

- Calculating a point by an orthogonal projection from a point to a circle 

An overview of measuring programs, which provide points 2D, lines 2D and circles 2D, can be 

found in Chapter 3.19.1, 3.19.2 and 3.19.4. 

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

ter 3.18.3). An overview of measuring programs, which provide points 2D, lines 2D and circles 

2D, can be found in Chapter 3.19.1, 3.19.2 and 3.19.4. 

3 Result format: Choose whether the measured values are to be output in the two or three dimen-

sional space. This affects the results display, the calculating, assessing, logging and output of 

the measured values. 

4 2D Profile View: In the 2D profile display, the input profile is shown in green and the 2D point to 

be projected in gray. The perpendicular base point and the distance to the 2D point to be pro-

jected are shown in orange. 
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6.2.12 "Midpoint 2D" Measuring Program 

Use the "Midpoint 2D" program to calculate the midpoint from two selected 2D points. 

Proceed as follows: 

- If applicable, select the input data 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 "G" and Chapter 3.18.9). 

The measuring program outputs the following measured values: 

- Midpoint u: The U coordinate of the perpendicular point. 

- Midpoint v: The V coordinate of the perpendicular point. 

 

Fig. 6.45: "Midpoint 2D" Measuring Program 

Display Elements and Parameters in the "Midpoint 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

D 2D Profile View: The 2D Profile 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 "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 2D-View. 
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G Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 objects for the program (see also Chap-

ter 3.18.3). An overview of measuring programs, which provide 2D points, can be found in Chap-

ter 3.19.1. 

2 Result format: Choose whether the measured values are to be output in the two or three dimen-

sional space. This affects the results display, the calculating, assessing, logging and output of the 

measured values. 

3 2D Profile View: The 2D Profile View shows the input profile in green, the operands (2D points) in 

gray and the mid point in orange. 
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6.2.13 "Line Creation 2D" Measuring Program 

Use the "Line Creation 2D" to create a straight line from two selected 2D points. 

Proceed as follows: 

- If applicable, select the input data 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 "F" and Chapter 3.18.9). 

 

Depending on the "Result format" parameter selected (see below, section "2"), the measuring program 

outputs the following measured values: 

- Center of gravity x: The X coordinate of the center of gravity of the points that were used to calcu-

late the line in the three dimensional space. 

- Center of gravity y: The Y coordinate of the center of gravity of the points that were used to calcu-

late the line in the three dimensional space. 

- Center of gravity z: The Z coordinate of the center of gravity of the points that were used to calcu-

late the line in the three dimensional space. 

- Angle to x/y plane: The angle of the calculated line with respect to the X/Y plane in the three di-

mensional space. 

- Angle to y/z plane: The angle of the calculated line with respect to the Y/Z plane in the three di-

mensional space. 

- Angle to z/x plane: The angle of the calculated line with respect to the Z/X plane in the three di-

mensional space. 

- Direction x: The X component of the direction vector of the calculated line in the three dimensional 

space. 

- Direction y: The Y component of the direction vector of the calculated line in the three dimensional 

space. 

- Direction z: The Z component of the direction vector of the calculated line in the three dimensional 

space. 

- Center of gravity u: The U coordinate of the center of gravity of the points that were used to calcu-

late the line in the two dimensional space. 

- Center of gravity v: The V coordinate of the center of gravity of the points that were used to calcu-

late the line in the two dimensional space. 

- Angle: The angle of the calculated line with respect to the x axis in the two dimensional space. 

- Distance to origin: The distance to origin of the calculated line in the two dimensional space. 

 

Fig. 6.46: "Line Creation 2D" Measuring Program 
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Display Elements and Parameters in the "Line Creation 2D" 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 Chap-

ter 3.21). 

B List of active measuring programs: This section displays the active measuring programs from 

the "Find objects" and "Combine objects" groups. You can add and remove measuring pro-

grams/measuring program groups (see Chapter 3.15 and 3.17), move measuring programs 

(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 

section for adding, removing and selecting measuring program groups (see Chapter 3.17). 

D 2D Profile View: The 2D Profile 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 Results display: The measurement results of the currently selected measuring program are dis-

played. Here, you can select which measured values are to be made available later for calcula-

tion, OK/nOK assessment, logging and output (see Chapter 3.18.9). 

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 

selected measuring program in the 2D-View. 

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 objects for the program (see also Chap-

ter 3.18.3). An overview of measuring programs, which provide 2D points, can be found in 

Chapter 3.19.1. 

2 Result format: Choose whether the measured values are to be output in the two or three dimen-

sional space. This affects the results display, the calculating, assessing, logging and output of 

the measured values. 

3 2D Profile View: The 2D Profile View shows the input profile in green, the operands (2D points) 

in gray and the line and center of gravity in orange. 
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7. Description of the "Outputs and Results" View 

Use the "Results" view or, as the case may be, the "Outputs and Results" view to calculate (see Chap-

ter 7.4) and assess (see Chapter 7.5) measured values and to configure these for outputting and log-

ging (see Chapter 7.6). Additionally, you can set the parameters for the software operating mode (see 

below, section "2" and Chapter 1.4). If you use the "Defect Extraction" measuring program (see Chap-

ter 6.1.16), you can sort and count defects here to generate discrete values from the defect list for evalu-

ation and output. 

Note: If you are using the "Automation" function extension (see Chapter 1.2), this view is labled with "Out-

puts and Results", otherwise it is labled with "Results". 

 

Fig. 7.1: "Results" / "Outputs and Results" view 

Display Elements and Parameters in the "Outputs and Results" 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 Status display: The status display shows current sensor information and the last measurement 

that was carried out (see Chapter 3.7). 

C Display settings: Use this section to specify settings for the 2D- and 3D-View (see Chap-

ter 3.8). 

D Lighting/Surface: Use this input field to set the lighting and surface properties of the 3D data 

(see Chapter 3.10). 

E Tab bar for switching between views: This tab bar allows you to switch between the four main 

views (see Chapter 3.2). 

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

G "3D-View" toolbar: Use this toolbar to configure the orientation of the coordinate system, get 

point information or measure distances in the 3D-View (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 the measurement results. 
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I Status bar: Status and error messages are displayed in the status bar (see Chapter 8.1). 

 

1 3D data: Use this field to select the point cloud to be displayed in the 3D-View. The results data of 

the measuring programs in the "Data preprocessing" group and the originally measured point 

cloud of the connected sensor or from a loaded file can be used.  

2 Operating mode: You can use this selection field to set the software operating mode (see also 

Chapter 1.4): 

- Setup mode: Use setup mode to set the parameters for your measuring task. You can carry out 

measuring operations using the "Start measurement" button (see above, section "H"). 

- Measurement mode: Use the measurement mode to automatically perform measurements. 

You may setup the settings for the measurement control in the "Measurement control / 

Measured values output" dialog (see Chapter 7.6). The "Start measurement" button (see above, 

section "H") is not available in measurement mode. 

Note: If measurement mode is activated when the "3D Profile Unit-IE" measuring system is con-

nected, 3DInspect waits for the control unit to activate the automation mode of the measuring 

system (see Fig. 7.2). 

 

Fig. 7.2: "Waiting for 3D Profile Unit-IE automation mode" dialog 

 Note: The input field "Operating mode" is only available in online mode (see Chapter 3.4). Setup 

mode is automatically activated in offline mode (see Chapter 3.5). 

 

Note: The "Measurement mode" is only available if you use the "Automation" function extension 

(see Chapter 1.2). 

3 Filter, Calculation, OK/nOK, Input/Output: With these tabs, you can apply settings for filtering 

measured values (see Chapter 7.1), calculating measured values (see Chapter 7.4), assessing 

measured values (see Chapter 7.5) and for outputting and logging measured values (see Chap-

ter 7.6) as well as for controlling the measurement (see Chapter 7.6). 

4 3D-View: The 3D-View displays the objects associated with the measured values chosen for the 

calculation, assessment and outputting/logging. 
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7.1 Sort Defects 

3DInspect offers the option of sorting defects in ascending or descending order according to a selectable 

defect property and providing a further selectable property as a measured value at a defined position in 

the sorted list. To do this, activate the "Sort defects" tab. All defects that were detected in the "Defect Ex-

traction" measurement programs (see Chapter 6.1.16) are available. You can increase or reduce the num-

ber of sorted defects using the  or  buttons. 

Note: The "Sort defects" tab is only available if there is at least one "Defect Extraction" program in the list 

of active measuring programs. 

 

Fig. 7.3: "Sort defects" tab 

The currently selected properties of the sorted defects are displayed in the "Sort defects" tab. Press the 

"Defects X" button to configure the respective property and the associated sorting. The following dialog 

appears: 

 

Fig. 7.4: "Sort defects settings" diaolog  

Make the following settings: 

- Measuring program: Select the measuring program whose defects are to be sorted. If several "De-

fect Extraction" measurement programs are available, a multiple selection can be made. 

- Sort by: Select the property according to which the defects are to be sorted. 

- Sort order: The defects can be sorted in ascending or descending order. 

- Defect position: Define a position in the sorted list. The output value of the defect at the selected 

position is output as a measured value. 

- Output value: Select a defect property. The selected value of the defect at the position defined 

above is output as a measured value. 
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7.2 Count Defects 

3DInspect offers the option of counting the detected defects and making the value available as a meas-

ured value. To do this, activate the "Count defects" tab. All defects that were detected in the "Defect Ex-

traction" measurement programs (see Chapter 6.1.16) are available. You can increase or reduce the num-

ber of counted defects using the  or  buttons. 

Note: The "Count defects" tab is only available if there is at least one "Defect Extraction" program in the 

list of active measuring programs. 

 

Fig. 7.5: "Count defects" tab 

The currently selected properties of the counted defects are displayed in the "Count defects" tab. Press 

the "Defects X" button to select the respective property and the associated configuration. The following 

dialog appears: 

 

Fig. 7.6: "Count defects settings" dialog 

Make the following settings: 

- Measuring program: Select the measuring program whose defects are to be conted. If several 

"Defect Extraction" measurement programs are available, a multiple selection can be made. 

- Value x: Select the property to be used for counting. All defects are counted for which the value of 

the selected property is within an adjustable range. 

- Min: The lower limit of the range for counting. 

- Max: The upper limit of the range for counting. 

- Invert: Depending on the parameter setting, the count is performed as follows: 

 not active: If the respective value of the selected property is within the specified range or is 

equal to the range limits, the defect is counted, otherwise it is not counted. If an error occurs 

when determining the value, the defect is not counted. 

 active: If the respective value of the selected property lies within the specified range or is 

equal to the range limits, the defect is not counted, otherwise it is counted. If an error occurs 

when determining the value, the defect is counted. 

- Logical link: Specify whether the current result of the count should be logically linked to another 

signal. Up to eight values can be logically linked. The following algorithms are available: 

 AND: Logical AND link. 

 OR: Logical OR link. 

 XOR: Logical XOR link. 
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7.3 Configuration of the Filters for Measured Values 

3DInspect provides the possibility to filter measured values chronologically. To do so, select the "Filter" 

tab. The measured values from the measuring programs that you marked for output (see Chapter 3.18.9) 

and already filtered values are available. Use the  or  buttons to increase or decrease the number of 

filtered values. 

 

Fig. 7.7: "Filter" tab 

The current filtered values are listed in the "Filter" tab. Press the "Filter x" button to configure the respec-

tive filter. The following dialog box will be displayed: 

 

Fig. 7.8: "Filter settings" dialog 

Make the following settings: 

- Value x: Select the measured value to be filtered. 

- Show/hide signal ( ): Activate or deactivate the display of the selected signal in the 3D-View. 

- Filter type: 

 average: Activate an average filter with this parameter. 

 delay: This parameter activates the delayed output of a measured value. 

 median: Activate a median filter with this parameter. 

 minumum: Activate a minimum filter with this parameter. 

 maximum: Activate a maximum filter with this parameter. 

- Filter size [tap]: Enter the filter size (maximum value 10000). 

Confirm your settings with the "OK" button. 

The filtered measurement values are labeled as follows: The filter type (avg, del, med, min or max) and 

filter size are added to the name of the filtered measurement in curved brackets. For example, (med_3) 

stands for a filtered value width a median filter of size 3. 

Note: The device temperature is only available for surfaceCONTROL and scanCONTROL 30XX sensors. 
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7.4 Calculating Measured Values 

3DInspect gives you the option of calculating measured values with one another. To do this, activate the 

"Calculation" tab. The measured values from the measuring programs that you marked for output (see 

Chapter 3.18.9), the filtered measured values (see Chapter 7.1), the already calculated measured values 

and user-defined constants can be used. Use the  or  buttons to increase or decrease the number of 

calculated values. 

 

Fig. 7.9: "Calculation" tab 

The "Calculation" tab displays the currently calculated values. Click on the "Calculation X" button to con-

figure the relevant calculated value. The following dialog is displayed: 

 

Fig. 7.10: "Calculation settings" dialog 

The following settings are available: 

- Signal x: Enter a name for the calculated signal. 

- Operands: The following settings are available for the individual operands: 

 Operator: If required, use a unary operator. The following operators are available: 

 Square 

 Square root 

 Sine 

 Cosine 

 Tangent 

 Absolute value 

 Negation 

 Value i: Select the measured value to be used as the operand. 

 Link operator: If required, use a binary operator in order to use another measured value for 

the calculation. You can calculate up to eight measured values. The following operators are 

available: 

 Addition 

 Subtraction 

 Multiplication 

 Division 

 Show/hide signal ( ): Activate or deactivate the display of the selected signal in the 3D-

View. 

Note: The device temperature is only available for surfaceCONTROL and scanCONTROL 30XX sensors. 

The resulting equation and the result of the current calculation are displayed in the bottom region of the 

dialog. 
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7.5 Assessing Measured Values (OK/nOK) 

3DInspect gives you the option of generating logic signals for assessing measured values (OK/nOK). Ac-

tivate the "OK/nOK" tab for the configuration. The measured values from the measuring programs that 

you marked for output (see Chapter 3.18.9), the filtered values (see Chapter 7.1) and the calculated val-

ues (see Chapter 7.4) can be used. Use the  or  buttons to increase or decrease the number of as-

sessed values. 

 

Fig. 7.11: "OK/nOK" tab 

The "OK/nOK" tab displays the currently assessed measured values. Click on the "Signal X" button to 

configure the relevant assessment. The following dialog is displayed: 

 

Fig. 7.12: "OK/nOK settings" dialog 

The following settings are available: 

- Signal X: Enter a name for the evaluated signal. 

- Value N: Select a measured value to be evaluated. 

 Min: The lower limit of the range for assessing the selected measured value. 

 Max: The upper limit of the range for assessing the selected measured value. 

 Invert: Depending on the parameter setting, the assessment is performed as follows: 

 Not active: If the relevant signal lies within the specified range, the value is deemed 

OK, otherwise it is deemed nOK. If the measured value is equal to the range limits, it is 

also deemed OK. If an error occurs during determination of the measured value, the 

value is deemed nOK. 

 Active: If the relevant signal lies within the specified range, the value is deemed nOK, 

otherwise it is deemed OK. If the measured value is equal to the range limits, it is also 

deemed nOK. If an error occurs during determination of the measured value, the value 

is deemed OK. 

 Logical link: Specify whether the current result of the evaluation should be logically linked to 

another signal. You can logically link up to eight signals. The following algorithms are availa-

ble: 

 AND: Logical AND link. 

 OR: Logical OR link. 

 XOR: Logical XOR link. 

 Show/hide signal ( ): Activate or deactivate the display of the selected signal in the 3D-

View. 

Note: When outputting and logging measured values, the following numerical assignment applies: OK = 

1, nOK = 0. 

Note: The device temperature is only available for surfaceCONTROL and scanCONTROL 30XX sensors. 
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7.6 Outputting and Logging Measured Values, Controlling the Measurement 

3DInspect gives you the option of outputting measurement results using various protocols via Ethernet 

and logging the measurement results in a file. Activate the "Input/Output" tab for the configuration. The 

measured values from the measuring programs that you marked for output (see Chapter 3.18.9), the de-

vice temperature of the sensor, the profile number, the part number, the filtered values (see Chapter 7.1), 

the calculated values (see Chapter 7.4) and the assessed values (see Chapter 7.5) can be used. 

Two options are available for the generation of the part number which can be used for assigning the 

measured parts: 

- Manual input: For each measuring operation a dialog for entering the part number will be shown 

(see also Chap 3.25, section "3"). 

- Transfer via the automation interface: If the measurement is controlled via Modbus TCP, Ether-

Net/IP, Profinet or EtherCAT, you have the option of transferring the part number by the control unit 

(see also Chap 3.23, "Documentation" menu). 

Note: Outputting measured values and logging in online mode are only available if you are using the "Au-

tomation" function extension (see Chapter 1.2). 

 

Fig. 7.13: "Input/Output" tab 

The "Input/Output" tab displays the logging configuration, the settings for outputting the measured values 

and the selected measured values. Click on the "Settings" button to configure the settings for logging and 

for outputting the measured values. The following dialog is displayed: 

 

 

Fig. 7.14: "Measurement control / Measured values output" dialog 
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The following settings are available: 

1 Protocol settings: 

- Protocol active: You can use this parameter to activate or deactivate logging of measured val-

ues in a file. 

- File: Here you can edit the complete path of the log file where the measured values should be 

saved. As standard, the file name has the extension ".txt". Use the button "..." in order to select 

the file using a standard Windows dialog. 

- Condition: Use this parameter to define the logging condition (see Chapter 7.5): 

 Always: All measuring operations are logged. 

 nOK: 

 All nOK signals: Measuring operations in which all assessed measured values 

are deemed nOK are logged. 

 Any nOK signal: Measuring operations in which at least one assessed measured 

value is deemed nOK are logged. 

 nOK x: Measuring operations in which the assessed measured value x is deemed 

nOK are logged. 

 OK: 

 All OK signals: Measuring operations in which all assessed measured values are 

deemed OK are logged. 

 Any OK signal: Measuring operations in which at least one assessed measured 

value is deemed OK are logged. 

 OK x: Measuring operations in which the assessed measured value x is deemed 

OK are logged. 

2 Input/ Measured values output 

- Format: Select the protocol for outputting the measured values via Ethernet. The following op-

tions are available: 

 None: The measured value output function is not active. 

 UDP: The measured values are output via UDP. 3DInspect acts as a UDP server. 

 TCP: The measured values are output via TCP. 3DInspect acts as a TCP server. 

 Modbus: The measured values are output via Modbus TCP. 3DInspect acts as a Mod-

bus TCP server. 

 EtherNet/IP: The measured values are output via EtherNet/IP. 3DInspect acts as an 

EtherNet/IP adapter. 

 Profinet: The measured values are output via Profinet. 3DInspect acts as a Profinet IO 

device. 

 EtherCAT: The measured values are output via EtherCAT. 3DInspect acts as an Ether-

CAT Slave. 

- Mode: If you use Modbus, Ethernet/IP, Profinet or EtherCAT, you define the mode for the 

measurement control with this parameter (sequential, parallel or continuous (2D) processing of 

data acquisition and measurement evaluation). 

- Byte order: If you use Ethernet/IP, Profinet or EtherCAT, you define the byte order of the 

fieldbus registers with this parameter (Big-Endian/Little-Endian). 

- Modbus port: The Modbus port via which the software accepts incoming and outgoing con-

nections. 

Note: The Modbus, EtherNet/IP, Profinet and EtherCAT protocols are referred to fieldbus protocols in 

the following. 

 

Note: The measured values are transmitted in binary form. Whole numbers are transmitted as inte-

gers (4 bytes) and floating-point numbers are transmitted as floats (4 bytes). 

 

Note: When using a fieldbus protocol up to 614 fieldbus registers (16 bits each) can be used. The 

output of measured values starts at Register 11. A measured value requires 32 bits, i.e. two registers. 

The upper 16 bits are stored in the first and the lower 16 bits are storeds in the second register. 

 

Note: A special hardware extension is necessary for using the EtherNet/IP, Profinet or EtherCAT pro-

tocol. Please refer to the contact address printed on the inside cover. 
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Note: If you are using Modbus TCP and a firewall is installed on the system, you have to open the 

TCP Port used (default setting: 502) in the firewall configuration.  

 

Note: To be able to use the automation interface (fieldbus protocols) set up with the help of 3DIn-

spect 1.6 and below, the "Use deprecated protocol" option has to be activated. 

3 Input: 

- Measurement control: Here you can configure the way in which the measurement is con-

trolled: 

 Sensor HW-Trigger: The measurement is controlled via the sonsors hardware trigger 

input. 

 Modbus: The measurement is controlled via Modbus TCP. 

 EtherNet/IP: The measurement is controlled via EtherNet/IP. 

 Profinet: The measurement is controlled via Profinet. 

 EtherCAT: The measurement is controlled via EtherCAT. 

- Parameter file mapping…: If you are using a fieldbus protocol for the measurement control, 

you have the option for loading parameter files via the automation interface. Press this button 

in order to configure the parameter file list (see Chapter 7.6.1). 

Note: The measurement control is only available if you are using the "Automation" function extension 

(see Chapter 1.2). 

 

Note: A detailed description of the measurement control sequence can be found in the respective 

documentation (see Chapter 3.23, "Documentation" menu). 

 

Note: The "Sensor HW-Trigger" option is not available for reflectCONTROL sensors. 

4 Measured values output: Here you can configure the parameters for outputting the measured val-

ues. Depending on the selected output protocol (see above, section "2"), the following options are 

available: 

- UDP: 

 Client IP address: The IP address of the recipient 

 Client port: The UDP port of the recipient 

- TCP: 

 Server port: The TCP port via which the software accepts incoming connections. 

Note: 3DInspect uses source port 8000 for the UDP connection. 

5 - Inserting/deleting a signal: 

   Click on this button to add a measured value to be output and/or logged. 

   Click this button to deactivate the measured value output and/or logging function. 

6 - Select the measured value to be output and/or logged. 

7 - Show/hide signal ( ): Activate or deactivate the display of the selected signal in the 3D-View. 

8 - Change the sequence of measured values by using "Drag & Drop". To do so, click the grab 

area and drag the cursor to the desired location. The measured value is moved to the desired 

location. 

 Confirm the dialog with the "OK" button to apply the settings. 
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7.6.1 Load parameters in an Automated Manner 

If you are using a fieldbus protocol for the measurement control you have the option of loading parameter 

files via the automation interface. Thus you have the possibility of switching between measurement set-

tings and measurement object types in the automation process. You may setup a list of up to 256 param-

eter files which can be loaded using the corresponding index (1 - 256) in the automation interface (see 

also Chapter 3.23, "Documentation" menu). In the "Parameter file mapping" dialog you have the possibil-

ity to setup the mapping of previously saved parameter files and indices. 

 Press the "Parameter file mapping…" button in the "Measurement control / Measured values output" 

dialog (see Chapter 7.6, section "3") in order to access the "Parameter file mapping" dialog. 

 

 

Fig. 7.15: "Parameter file mapping" dialog 

The following settings are available: 

1 For each index the currently assigned parameter file is displayed. You may directly edit the desired file 

name in this section. 

2 Use this button in order to open a standard Windows dialog for selecting a parameter file for the re-

spective index. 

3 Each line defines an index for assigning a parameter file. You may use this section for shifting already 

existing assignments. In order to do so, press and hold down the left mouse button on the index to be 

shifted, move the mouse to the desired target index and release the mouse button. 

 Confirm the dialog with the "OK" button to apply the settings. 

When using the "3D Profile Unit-IE" measuring system, the parameter files can be transferred to the meas-

uring system when the measurement mode is activated or when the software is terminated and can thus 

be activated by the control unit at a later time. 

1 2 3 
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8. Appendix 

8.1 Status and Error Messages 

Various status and error messages are displayed in the status bar of the individual measuring programs. 

If an error is caused by a measuring program, you can directly access the affected measuring program 

by clicking on the underlined program name in the status bar. The following messages can appear: 

Message Description Action 

Ready: [Sensor type] 
No error. The sensor is ready to 

perform measurements. 

Click on the "Start measurement" 

button (setup mode) or trigger the 

sensor (measurement mode) in or-

der to perform a measurement. 

Ready: [Sensor type] – No 

network license 

No error, but there is no net-

work license present. You can 

use the functions of the soft-

ware and the sensor for 15 

minutes. After that the transmit-

ted sensor data is invalid.  

To acquire a network license please 

refer to the contact address printed 

on the inside cover for further infor-

mation. 

Ready: [Sensor type] – 

Monitor access 

No error. You are in the "Output 

and Results" view. 3DInspect is 

ready to display the results of 

the data evaluated by the con-

nected "3D Profile Unit-IE" 

measurement system. 

- 

Measuring [Sensor type] 

The sensor is collecting meas-

urement data. The sensor 

and/or the object being meas-

ured must not be moved during 

this time. 

- 

Data processing [Sensor 

type] 

The sensor is calculating a 3D 

point cloud from the raw data 

acquired. 

The sensor can be moved to the 

next measuring position and/or the 

next component can be placed in 

the measuring position. 

Rendering 3D-View 

The sensor has calculated the 

3D point cloud. The point cloud 

is transmitted to the software 

and displayed in the 3D-View. 

- 

Computing measured va-

lues 

The measured values from the 

measuring programs are being 

calculated. 

- 

Active: [Sensor type] 

No error. You are in the "Image 

data" view. The raw data from 

the sensor are being transmit-

ted continuously. 

- 

Active: [Sensor type] – 

Monitor access 

No error. You are in the "Output 

and Results" view. 3DInspect 

displays the results of the data 

evaluated by the connected "3D 

Profile Unit-IE" measurement 

system. 

- 

Disconnected No sensor is connected. 

Use the menu item "File  Connect 

to sensor" or the corresponding but-

ton (see Chapter 3.4) to establish 

the connection to a sensor. 
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Connecting to sensor... 
The connection to the sensor is 

being established. 
- 

Waiting for part number 

The "Enter part number manu-

ally" option is active (see Chap-

ter 3.25, section "3"). 3DIn-

spects waits until the part num-

ber for the current measure-

ment is entered. 

Enter the part number in the input 

dialog and press OK. 

Error initializing 3D-Sensor 

SDK 

The 3D sensor SDK required for 

sensor communication and the 

underlying eBus SDK could not 

be initialized. 

Re-install the software. 

Error finding sensors 
The search for sensors in the 

network has failed. 

Check whether the Ethernet inter-

face has been installed correctly 

and is available in the operating 

system. 

No sensor found 

No sensor is connected to the 

PC or the sensor power supply 

is switched off. 

Check the Ethernet connection and 

check whether the sensor is being 

supplied with power. Check the 

Ethernet cable for defects.  

Error connecting to sensor 
The IP configuration of the sen-

sor is incorrect. 

Use the menu item "Options  

Ethernet configurator" to set up the 

sensor with a valid IP configuration 

(see Chapter 3.26). 

Sensor version mismatch 

The firmware version of the sen-

sor is not compatible with the 

version of 3DInspect used. 

Install the latest version of 3DIn-

spect. 

Sensor is already in use 

The currently used sensor is al-

ready being used by other pro-

grams. 

Close the program that is accessing 

the sensor or use the menu item 

"File  Connect to sensor" or the 

corresponding button (see 

Chapter 3.4) to establish the 

connection to another sensor. 

Data transfer interrupted 

The data transfer between the 

sensor and the PC was inter-

rupted. 

Check the Ethernet connection 

between the PC and sensor. Check 

the Ethernet cable for defects. 

Close the software, reconnect the 

sensor to the PC and restart the 

software. 

Error data transfer 
The data transmitted by the 

sensor are incorrect. 

Check the Ethernet connection be-

tween the PC and sensor. Check 

the Ethernet cable for defects. 

Check whether the jumbo frames 

are active in the Ethernet interface 

used and the largest possible value 

is being used. 

A measurement is already 

in progress 

An attempt was made to start a 

measuring operation even 

though the last measuring oper-

ation has not finished. 

Wait until the current measuring op-

eration has finished. 
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No points in 3D-View 
There are no points in the 3D-

View. 

Check whether the object being 

measured is within the current 

measuring range. Correct the set-

tings for the measuring range (see 

Chapter 3.4.6). Correct the sensor 

parameters (see Chapter 3.4.1, 

3.4.3 and 3.4.4) 

No 3d points detected 

The raw data contain no valid 

information regarding the calcu-

lation of the 3D reconstruction. 

Check whether the exposure time is 

long enough and whether the ampli-

tude threshold is not too high. 

Check whether the object being 

measured is within the measuring 

range of the sensor. If necessary, 

reset the parameters to default. 

Resampling of 3D result 

not successful 

The parameters for the 3D 

resampling are invalid. 

Correct the settings for the resolu-

tion and measuring range (see 

Chapter 3.4.6). 

Sensor hardware error 
An error occurred in a hardware 

component in the sensor. 
Contact Micro-Epsilon. 

Sensor data acquisition er-

ror 

An error occurred during data 

acquisition in the sensor. 
Contact Micro-Epsilon. 

Invalid referencing target 

file 

The referencing target file is in-

vald (reflectCONTROL). 

Check if you have used the correct 

referencing target file. 

Could not apply reference 

measurement 

The reference measurement is 

invalid or does not exist (re-

flectCONTROL). 

Perform a reference measurement 

and ensure that the value of the 

"Binning" parameter matches the 

value used in the reference meas-

urement. 

3D filter operation not suc-

cessful 

An internal error occurred when 

the filter operations were ap-

plied (reflectCONTROL). 

Contact Micro-Epsilon. 

Reference measurement 

not successful 

An error occurred when the ref-

erence measurement was per-

formed (reflectCONTROL). 

First, perform a normal measure-

ment and check the error. Fix the 

error and then perform a reference 

measurement. 

Device temperature is be-

coming critical 

The sensor temperature is very 

high 

Wait some time before you start the 

next measurement. Decrease the 

ambient temperature. 

Device temperature is criti-

cal - Measurements are 

disabled 

The sensor temperature is too 

high for performing measure-

ments 

Wait some time before you start the 

next measurement. Decrease the 

ambient temperature. 

Unknown sensor warning An unknown warning has oc-

curred in the sensor. 
Contact Micro-Epsilon. 

Unknown sensor error 
An unknown error has occurred 

in the sensor. 
Contact Micro-Epsilon. 

Error loading parameter file 
An error has occurred while 

loading a parameter file. 
Check if 3d parameter file is valid. 

Sensor parameters invalid 

The parameters which are pro-

vided by the sensor are insuffi-

cient. 

Contact Micro-Epsilon. 

Couldn’t open file 
An error has occurred while 

loading a point cloud file. 
Check if the point cloud file is valid. 
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[Measuring program 

name]: Missing input data 

configuration 

The input data have not been 

configured in the measuring 

program specified. 

Configure the input data of the 

measuring program (see Chap-

ter 3.18.3) 

[Measuring program 

name]: Unknown measur-

ing program state 

An unknown error has occurred 

in the measuring program spec-

ified. 

Contact Micro-Epsilon. 

[Measuring program 

name]: Unspecified error 

An unspecified error has oc-

curred in the measuring pro-

gram specified. 

Contact Micro-Epsilon. 

[Measuring program 

name]: No input points 

The input point cloud of the 

specified measuring program 

contains no points. 

Check the parameters of the meas-

uring program generating the point 

cloud.  

[Measuring program 

name]: No ROI is defined 

The specified measuring pro-

gram requires at least one ROI 

in order to run properly. 

Set the parameters for the ROI in 

the measuring program specified 

(see Chapter 3.18.4). 

[Measuring program 

name]: Invalid input object 

The input object of the specified 

measuring program is invalid. 

Check the parameters of the meas-

uring program generating the input 

object. 

[Measuring program 

name]: Inconsistent num-

ber of objects 

The number of input objects for 

the specified measuring pro-

gram is inconsistent. 

Contact Micro-Epsilon. 

[Measuring program 

name]: No points in region 

of interest 

There are no measuring points 

in the ROI of the measuring pro-

gram specified. 

Enlarge the ROI (see Chap-

ter 3.18.4). Check whether the ob-

ject being measured is within the 

current measuring range. Correct 

the settings for the measuring range 

(see Chapter 3.4.6). Correct the 

sensor parameters (see Chap-

ter 3.4.1, 3.4.3 and 3.4.4). 

[Measuring program 

name]: Too few points in 

region of interest 

There are not enough points in 

the ROI of the specified measur-

ing program for calculating the 

measured values. 

Enlarge the ROI (see Chap-

ter 3.18.4). Check whether the ob-

ject being measured is within the 

current measuring range. Correct 

the settings for the measuring range 

(see Chapter 3.4.5). Correct the 

sensor parameters (see Chap-

ter 3.4.1, 3.4.3 and 3.4.4). 

[Measuring program 

name]: Too few points are 

detected 

Not enough points were de-

tected in the specified measur-

ing program for calculating the 

measured values 

Check the parameters of the meas-

uring program specified. 

[Measuring program 

name]: The object can't be 

fitted (Points are too close 

to each other) 

The target object could not be 

calculated in the measuring 

program specified, as the se-

lected points in the measuring 

program are too close together.  

Enlarge the ROI (see Chap-

ter 3.18.4). Check the parameters 

of the measuring program specified. 

[Measuring program 

name]: The object can't be 

fitted (Collinear points) 

The target object could not be 

calculated in the measuring 

program specified, as the se-

lected points in the measuring 

program are collinear.  

Enlarge the ROI (see Chap-

ter 3.18.4). Check the parameters 

of the measuring program specified. 

[Measuring program 

name]: The object can't be 

fitted (Optimized fitting 

failed) 

The target object could not be 

calculated in the measuring 

program specified, as the opti-

mized fit has failed. 

Check the threshold for the opti-

mized fit in the measuring program 

specified or deactivate optimized fit. 
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[Measuring program 

name]: The object can't be 

fitted (max iteration 

achieved) 

The target object could not be 

calculated in the measuring 

program specified, as the maxi-

mum number of iterations has 

been reached. 

Check the parameters of the meas-

uring program specified. 

[Measuring program 

name]: The object can't be 

fitted 

The target object could not be 

calculated in the measuring 

program specified. 

Enlarge the ROI (see Chap-

ter 3.18.4). Check the parameters 

of the measuring program specified. 

[Measuring program 

name]: Input object isn‘t 

supported 

The specified measuring pro-

gram does not support the type 

of input object selected. 

Check the configuration of the 

measuring program input data (see 

Chapter 3.18.3). 

[Measuring program 

name]: Input objects aren't 

supported in this combina-

tion 

The specified measuring pro-

gram does not support the 

combination of input objects se-

lected. 

Check the configuration of the 

measuring program input data (see 

Chapter 3.18.3). 

[Measuring program 

name]: Intersecting objects 

The distance between two ob-

jects can’t be computated be-

cause the objects are intersect-

ing. 

Deactivate the "Distance to surface" 

option (see Chapter 6.2.1). 

[Measuring program 

name]: Reference plane 

doesn't intersect given ROI 

The specified measuring pro-

gram could not determine the 

measured values correctly, as 

the reference plane does not in-

tersect the ROI specified in the 

measuring program. 

Enlarge the ROI (see Chap-

ter 3.18.4) in the measuring pro-

gram specified or check the param-

eters of the measuring program 

generating the reference plane (see 

Chapter 6.1.3). 

[Measuring program 

name]: Closed point cloud 

is not supported 

The specified measuring pro-

gram doesn’t support closed 

point clouds. 

Use the measuring program only 

with a non-closed point cloud. 

[Measuring program 

name]: Structured point 

cloud is required 

Internal error. Contact Micro-Epsilon. 

[Measuring program 

name]: Mesh information is 

required 

Internal error. Contact Micro-Epsilon. 

[Measuring program 

name]: Structured point 

cloud or mesh information 

are required 

Internal error. Contact Micro-Epsilon. 

[Measuring program 

name]: Invalid port index 
Internal error. Contact Micro-Epsilon. 

Input/output: Error meas-

ured values output 

An error occurred during output 

of the measured values via 

Ethernet. 

Check the Ethernet connection and 

Ethernet interface used for output-

ting the measured values. Check 

the settings for the output of meas-

ured values (see Chapter 7.6). 

Input/output: Error in-

put/output interface 

An error occurred during initiali-

zation of the Ethernet interface 

for outputting the measured val-

ues. 

Check the Ethernet interface used 

for outputting the measured values. 

Check the settings for the output of 

measured values (see Chapter 7.6). 

[Measuring program 

name]: Point cloud with 

equidistant grid is required 

The measuring program re-

quires an equidistant grid but 

the input point cloud has no 

equidistant grid. 

Use the "Resample" program (see 

Chapter 5.1.8) in order to create a 

point cloud with an equidistant grid. 
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[Measuring program 

name]: "Filter kernel size 

too big 

The size of the kernel in the 

specified measuring program is 

too big. 

Reduce the kernel size or use the 

"Resample" program (see Chap-

ter 5.1.8) in order to reduce the 

point count. 

[Measuring program 

name]: ROI type is not sup-

ported 

Internal error. Contact Micro-Epsilon. 

Resample: The resulting 

grid of the point cloud is 

too big 

The resulting grid of the 

resampled point cloud is too 

large. 

Reduce the resolution or reduce the 

resampling range. 

Index for accessing vector 

element is invalid 
Internal error. Contact Micro-Epsilon. 

Index for accessing scalar 

value is invalid 
Internal error. Contact Micro-Epsilon. 

Invalid Fieldbus state (Write 

results) 

An unexpected state has oc-

curred while the measurement 

has been controlled via 

fieldbus. 

Check the implementation of the 

state machine for measurement 

control in your control system. 

Invalid Fieldbus state (Trig-

ger measurement) 

Error trigger measurement 

(Fieldbus) 

Fieldbus Holding Regis-

ters: Unexpected Q_Start 

bit = 1 

Invalid Fieldbus state 

(Acknowledge results) 

Fieldbus Holding Regis-

ters: Unexpected Q_Re-

sultsAck bit = 1 

Invalid Fieldbus state (Load 

parameters) 

Too much Fieldbus Input 

registers 

The number of the selected sig-

nals for outputting the meas-

ured values is too high. 

Reduce the number of selected sig-

nals in the settings for the output of 

measured values (see Chapter 7.6). 

Unsupported data type for 

Fieldbus result 
Internal error. Contact Micro-Epsilon. 

Fieldbus: Error loading pa-

rameters 

The parameters which have 

been requested via fieldbus 

couldn’t be loaded. 

Check the parameter mapping (see 

Chapter 7.6.1) 

Error input/output interface 
The communication via UDP or 

TCP couldn’t be initialized. 

Check the settings for the output of 

measured values via UDP or TCP 

(see Chapter 7.6)  

Modbus: Error creating 

socket 

The access to the TCP port 502 

which is necessary for Modbus 

has failed. 

Check if the TCP Port 502 is open in 

your firewall configuration. Check if 

another application is using the TCP 

port 502. 

Input/Output: Couldn't load 

library 

The library which is necessary 

for controlling the measurement 

via fieldbus couldn’t be found. 

Contact Micro-Epsilon. 

Input/Output: Error fieldbus 

startup 

The fieldbus couldn’t be initial-

ized for controlling the meas-

urement or for the output of 

measured values. 

Check the correspondent settings in 

your control system. 

Input/Output: Error fieldbus 

communication 

An error has occored in the 

fieldbus communication for 

controlling the measurement or 

for the output of measured val-

ues. 

Check the correspondent settings in 

your control system. 
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Waiting for acknowledged 

measured results 

A new measurement has been 

triggered via Fieldbus but the 

measured results of the current 

measurement hasn’t been 

acknowledged yet. 

Check the processing logic in your 

control system. 

Ready 
No error. A point cloud was 

loaded (offline mode). 
- 

The file [...] could not be 

opened! 

The specified name or path of 

the point cloud is incorrect. 

Select the correct directory contain-

ing your captured point cloud. 
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8.2 Notes and Tips on Using 3DInspect 

Please note the following when operating 3DInspect: 

1 Never change the settings of the Ethernet interface used when the software is running. This may 

cause the operating system to shut down unintentionally. 

2 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 In order to be able to activate the "Automation" function extension of 3DInspect, you will need the 

surfaceCONTROL 3D 3X10-XX sensor. 

4 If you accidentally start a new ROI while defining another when using the mouse in the 3D-View, 

you can undo this using the Escape key. 

5 If "Setting region of interest" mode is active in the 3D-View, you can rotate and move the 3D-View 

using the right mouse button (see Chapter 3.11). 

6 When setting ROIs in the 3D-View (see Chapter 3.18.4), it is often helpful to deactivate the per-

spective 3D-View (see Chapter 3.12, "Perspective" parameter). 

7 Save the parameters applied before saving a point cloud. You can then reload these parameters 

prior to the point cloud analysis. 

8 Select the "?  Help" menu item or press the <F1> key to access the description of the measur-

ing program you are currently using. 

9 If you cannot see any point cloud in the "3D-View" and no error messages are displayed in the 

status bar, proceed as follows: Reset the parameters to their default settings by using the "Pa-

rameters  Reset parameters" menu item. Valid parameters are now loaded into the "Sensor set-

tings", and the complete measuring range is displayed in the 3D-display. 
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8.3 Key Shortcuts / Mouse Functions 

Use the key shortcuts and mouse functions to work faster! There are the following possibilities: 

 

2D-View 

Mouse/key combination Action 

Mouse wheel Zooms in/out the 2D-View. 

Hold Ctrl + left mouse button pressed and move 

mouse 
Moves the data in the 2D-View 

 

3D-View 

Mouse/key combination Action 

Hold left mouse button pressed and move mouse Rotates the point cloud. 

Hold Alt + left mouse button pressed and move 

mouse 
Rotates the point cloud (alternative algorithm). 

Hold Ctrl + left mouse button pressed and move 

mouse up/down or turn mouse wheel  
Zooms in/out the point cloud. 

Hold Shift + left mouse button pressed and move 

mouse 
Moves the point cloud. 

 

General 

Key shortcut Action 

F1 Opens the online help. 

Ctrl + F1 Changes to online mode. 

Ctrl + F2 Changes to offline mode. 

Ctrl + F3 Save point cloud. 

Ctrl + O Loads parameters from a file. 

Ctrl + S Saves the current parameters to a file. 

Ctrl + R Resets parameters to factory default. 

Ctrl + P Prints the current view. 

Ctrl + Y Restore 

Ctrl + Z Undo 

 

Options 

Key shortcut Action 

Ctrl + F7 Settings  

Ctrl + F8 Ethernet Configurator 

 

Measurement 

Key shortcut Action 

F10 Start measuring operation  
 

Note: In case of a malfunction of some key shortcuts please check if these shortcuts are used by other 

programs. 
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8.4 Color Palettes 

The following color palettes are available for the colored texture of the 2D- and 3D-Views: 

       

colors+bw grayscale HSV alt. colors iron 1 iron 2 colors 

Fig. 8.1. Color palettes for 2D- and 3D-View 
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