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Introduction

1. Introduction

This user manual gives an overview of the functions of the "scanCONTROL Configuration Tools" software,
referred to in short as Configuration Tools in the following. This provides you with the possibility to con-
figure and parameterize the scanCONTROL measurement system for your measurement task in order to
examine and solve typical measurement tasks with it. The scanCONTROL measurement system is a laser
line sensor which is designed for applications in the industrial environment.

This product is characterized by high speed and accuracy of measurement. Configuration Tools provide
you with ways to solve different applications combined with maximum precision.

The scanCONTROL measurement systems are split into three product series. The following types of sen-
sors are available:

- scanCONTROL Compact: Laser scanner for customer's own integration:
» scanCONTROL 2600-25/2600-50/2600-100
» scanCONTROL 2700-25/2700-50/2700-100
» scanCONTROL 2900-10/2900-25/2900-50/2900-100
- scanCONTROL High-Speed: Laser scanner with particular high measuring rates:
» scanCONTROL 2650-25/2650-50/2650-100
» scanCONTROL 2750-25/2750-50/2750-100
» scanCONTROL 2950-10/2950-25/2950-50/2950-100
- scanCONTROL Smart: Laser scanner with integrated profile calculation for measurement tasks:
» scanCONTROL 2610-25/2610-50/2610-100
» scanCONTROL 2660-25/2660-50/2660-100
» scanCONTROL 2710-25/2710-50/2710-100
» scanCONTROL 2760-25/2760-50/2760-100
» scanCONTROL 2910-10/2910-25/2910-50/2910-100
» scanCONTROL 2960-10/2960-25/2960-50/2960-100

Note: In the following the term scanCONTROL stands for all measurement systems listed above.

1.1 Using this Manual

The user manual contains general information on the installation and use of Configuration Tools and on
the use of the scanCONTROL measurement system. As a user of the software it is important that you
read Chapter 2 "Installation and Preparation for Measurement Operation". Chapter 3 "Working with scan-
CONTROL Configuration Tools" and Chapter 4 "Description of the Measuring Programs" explain how to
use the functions offered by the software. Chapter 5 "Combining Results from Measuring Programs" de-
scribes how to combine measured values. In Chapter 6 "Filtering and Evaluating Measured Values and
Configuring Outputs" you will find a description about filtering measured values and configuring the out-
put ports of scanCONTROL Smart. Chapter 8 "Working with the scanCONTROL Smart Measurement
System" describes how to use the scanCONTROL Smart product series.

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.

1.2 Overview of the Complete System

scanCONTROL Configuration Tools transfers profile data from the scanCONTROL measurement system

in a simple way and displays these graphically. These profile data are further processed and evaluated in
measuring programs. All data are transferred via Ethernet, and can be stored with the software if needed.
Depending on the measurement system used, scanCONTROL Configuration Tools is used as follows:

- scanCONTROL Compact/High Speed: The scanCONTROL measurement system measures two-
dimensional profile data and transfers them to the PC. Configuration Tools evaluates the profile da-
ta, determines measured values and evaluates them.

- scanCONTROL Smart: The scanCONTROL measurement system measures two-dimensional pro-
file data, evaluates the profile data, determines measured values and evaluates them. The meas-
ured values are output at various ports (see below). Configuration Tools is used for parameteriza-
tion of the measurement system and for the visualization of the measurement results. If the param-
eterization has been completed, the software can be closed and the measurement system can be
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Introduction

disconnected from the PC. The scanCONTROL Smart measurement system then continues to op-
erate as an independent unit and performs the measurements.

scanCONTROL | scanCONTROL

26X0/29X0 27X0
RS422 (ASCII format) half-duplex full-duplex
RS422 (Modbus RTU protocol) half-duplex full-duplex
Ethernet (UDP, ASCII format) yes yes
Ethernet (Modbus TCP protocol) yes yes
Analog out 4x” 4x”
Digital out 8x” 8x”

" optional, scanCONTROL Output Unit is required

Fig. 1.1: Measured values output ports

Configuration Tools can be operated as a demonstration or as full version. There are two possibilities for

licensing the software and thus operating as full version:

- scanCONTROL Smart: When using the scanCONTROL Smart product series, this is automatically

used as license for the full version
- Dongle: A USB dongle can be used for licensing.

Function

Demo Version

Full Version

Data transmission via scanCONTROL (online operation)

Loading a stored profile sequence (offline operation)

Visualization of measurement results

scanCONTROL parameterization

Synchronization (triggered operation)

Filter functions

Restore factory settings

Load scanCONTROL parameters offline

Offline logging of measurement results

Loading and saving parameters

Store parameters permanently on scanCONTROL *

Read parameters from scanCONTROL "

Statistical evaluation of measured values

Calibration of the mounting position

S| XXX XXX XXX X X | X | X [ X

Online logging of measurement results

Output of the measured values

SR XY XKD X X XXX X X X[ X[ XX

" In order to store and read all measurement parameters please use the scanCONTROL Smart product series. In case of using the
scanCONTROL Compact or scanCONTROL High-Speed product series, only a subset of the parameters is stored/read (see

Chapter 3.14.4 and 3.14.5).

Fig. 1.2: Functional scope of scanCONTROL Configuration Tools

1.3 Application Examples for scanCONTROL

The following are just some examples of measuring tasks for which scanCONTROL is designed (On the
right the measuring programs needed for solving the respective measuring task are illustrated):

——————

Width / Depth

Width / Depth

Width / Depth

Width at several positions
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Last Point Last Point First Point Minimum Point

Several extreme values

s B B i B i

s, ., N 0 O

s, . ., . s, s,
s, e S, e s, L s, L
By e ~!_ ~=_

Difference Angle i Angl ion Point ion Point

Angles and intersections

‘ EX RSN
N/ Ad & uia

\ / Start / End Intersection Point Intersection Point

Features of a v-profile

X Edge Right Edge Right Step Height Step Height

x

Positions and step heights

Width / Height Width / Height Width / Height

Height and width of several profile sections

ZZ“I Ia:

Step Height Step Height Width / Height

a7

Several geometric data (1)

Fig. 1.3: Examples of applications

Step Height ‘Width / Height Difference Angle

Several geometric data (2)

Page 8



Introduction

1.4 Definition of Basic Terms

- Profile: A profile consists of a maximum of 1280 individual measuring points. Each of these points
is defined by its X and Z coordinate.

- X coordinate: The horizontal coordinate of a point.

- Z coordinate: The vertical coordinate of a point.

- Profile sequence: A chronologically consecutive series of profiles is called a profile sequence.

- Measurement operation: This describes the operation in which a profile is scanned by
scanCONTROL and all the measured values are determined.

- Series of measurements: A chronologically consecutive series of measurement operations is
called a series of measurements.

- Scan rate: This refers to the number of measurement operations performed per second.
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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 7
groups. A detail description of all measuring programs can be found in Chapter 4.

Extrema: Programs for determining extreme values can be found in this group.
=  Maximum Point: Determination of the point with maximum Z coordinate.
=  Minimum Point: Determination of the point with minimum Z coordinate.
= First Point: Determination of the point with minimum X coordinate.
= Last Point: Determination of the point with maximum X coordinate.
Angle: Programs for angle measurement can be found in this group.
= Absolute Angle: Determination of the angle of a straight line to the X axis.
= Absolute Angle / Offset: Determination of a straight line and calculation of the offset and the
angle to the X axis.
= Double Angle: Determination of two independent straight lines and calculation of the respec-
tive angle to the X axis.
= Difference Angle: Determination of two independent straight lines and calculation of the an-
gle between the two lines.
= Intersection Point: Determination of two independent straight lines and calculation of the co-
ordinates of the intersection point between both lines.
Edge/Step: Programs for edge and step measurement can be found in this group.
= Single Offset: Determination of a straight line and calculation of the offset of the line.
» Double Offset: Determination of two independent straight lines and calculation of the offsets
of the lines.
= Step Height: Determination of the height of a step.
= Edge Left: Determination of the position of a rising or falling edge with an edge orientation
from left to right.
= Edge Right: Determination of the position of a rising or falling edge with an edge orientation
from right to left.
Surface: Programs for surface inspection can be found in this group.
= Deviation: Determination of a straight line and calculation of the number of points and the
average deviation of the points from the line.
* Double Deviation: Determination of two independent straight lines and calculation of the av-
erage deviation of the points from the respective line.
»  Surface Maximum: Determination of a straight line and calculation of the distance and the X
coordinate of the point with maximum positive distance from the line.
» Surface Minimum: Determination of a straight line and calculation of the distance and the X
coordinate of the point with maximum negative distance from the line.
Seam: Programs for inspecting heightenings, for example of beading or welds, can be found in this
group.
= Start/End: Determination of a heightening and calculation of the X coordinates of the start
and end point.
» Maximum: Determination of a heightening and calculation of the coordinates of the point
with maximum height.
=  Width/Height: Determination of a heightening and calculation of its width and height.
» Area: Determination of a heightening and calculation of its area
Groove: Programs for inspecting deepenings, for example of a groove or a gap, can be found in

this group.
= Start/End: Determination of a deepening and calculation of the X coordinates of the start and
end point.

= Minimum: Determination of a deepening and calculation of the coordinates of the point with
maximum depth.
=  Width/Depth: Determination of a deepening and calculation of its width and depth.
= Area: Determination of a deepening and calculation of its area.
Tools: Useful utilities can be found in this group.
= Display Image Data: Visualization of the image data recorded by the sensor matrix.
= Display Profiles: Display of the profile data.
» Save Profiles: Save profile sequences for later offline analysis.
= Calibrate Position: Adjusting the mounting position of the measurement system.
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Installation and Preparation for Measurement Operation

2. Installation and Preparation for Measurement Operation

2.1 Installation Requirements

The following minimum system specification is necessary for the operation of Configuration Tools:

- Windows 7 (32/64 bit), Windows 8 or 8.1 (32/64 bit), Windows 10 (32/64 bit)
- 1-GHz or faster (32 bit and 64 bit) processor

- 1GBRAM

- Screen resolution: 1024 x 768

To be able to use Configuration Tools the following steps must be followed:

E3 1. Install the Ethernet interface hardware respectively, if not already installed.
E3 2. Install Configuration Tools (see Chapter 2.2).

E3 3. Connect the ICONNECT USB dongle (if present).

E3 4. Connect the scanCONTROL measurement system to the PC via Ethernet.

[CD]:\Documentation Contains manuals, installation instructions
and Quick Reference

[CD]:\Program\scanCONTROL Configuration | Contains scanCONTROL Configuration Tools

Tools 5.0 5.0

[CD]:\Examples Contains examples of profile sequences

[CD]:\License Contains license information for
scanCONTROL Configuration Tools

[CD]:\Support\Ethernet Contains a software tool for configuration of

the IP addresses of scanCONTROL devices
with an Ethernet interface

[CD]:\Support\Adobe Reader DC Contains Adobe Reader DC
[CD]:\Support\FImageFilter Contains filter files for integrating DirectX
[CD]:\Support\Sentinel System Driver 7.5.0 Contains the dongle driver
[CD]:\Support\VCRedist2008 Contains the "Microsoft Visual C++ 2008"
Redistributable Package
[CD]:\Support\VCRedist2013 Contains the "Microsoft Visual C++ 2013"

Redistributable Package

Fig. 2.1: Contents of the Software CD
2.2 Installation of Configuration Tools

When you insert the Software CD an installation window appears which offers you a number of options.

Alternatively you can start the window with the [CD]:\setup.exe file.
E3 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 Configuration Tools.

Note: Activate the "Configure windows firewall" option in order to enable the data transfer between scan-

CONTROL and the PC in case of an active windows firewall.

Note: If a third-party firewall is installed on your operating system, you need to include Configuration
Tools in the firewall exception list to enable communication between the measuring system and the soft-

ware.
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Installation and Preparation for Measurement Operation

2.3 Connecting scanCONTROL to the PC
In order to connect scanCONTROL via Ethernet to the PC, proceed as follows:

E2 Finish the installation of scanCONTROL Configuration Tools completely. This procedure is de-
scribed in Chap. 2.2.

E3 Connect scanCONTROL via the Ethernet interface to the PC and switch on the power supply.
E3 Please wait until the device is recognized by the PC. This may take a few seconds.

The system is now ready to operate the scanCONTROL measurement system with scanCONTROL Con-
figuration Tools.

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

Note: In case of using a network adapter which supports the "VLAN" option, this option must be inactive
in order to use the scanCONTROL measurement system.

Note: The PC and the measurement system must be located in the same subnet in order to operate the
scanCONTROL measurement system with Configuration Tools. Use the "Ethernet Configurator" dialog
box (see Chapter 3.21) in order to adjust the network settings of the measurement system, if necessary.
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3. Working with scanCONTROL Configuration Tools
3.1 Starting scanCONTROL Configuration Tools

E3 Once the installation of the software and the driver is completed you can start the software. To do
this, use the program shortcut on your desktop or select "scanCONTROL Configuration Tools" in
the Startup menu.

Once you have started the program, the main window for starting the measuring programs will be dis-
played.

3.2 Elements of the Main View

1 2 4 3
I scanCONTROY Configuration Tools
File Parameters Options 7 J
DEE o g e ) scanCONTROL
fActive programs - -ﬁ;ram selector > Edge / S-tep N
E[ﬁ‘ Edge Right ]
=l Edge Left ]
E\_;, Seam Width / Height ] E |
|
= | Step Height ] |
= L J Single Offset Double Offset
- » -
38 Rewncommmn — HEE
o2 T — ] Step Height Edge Left Edge Right
b Result Monitor ]
= J 1 \L J
Tools
- Display - Display Save 7 Calibrate
Image Data 7 Profiles ﬁ Profiles AN Position
Fig. 3.1: Main View 5
Main View

1 Menu bar: Invoke various settings (mainly used in the individual measuring programs) and start the
"Export Profiles" program.

2 Toolbar: Use the toolbar for loading and saving parameters and for restoring them to default settings.

3 Selection panel: Select the desired measuring programs. The measuring programs are split into sev-
eral groups. The selected programs are shown in the "Active programs" input field.

4 Active programs: Open the views for configuring the active measuring programs, for combining
measured values, for configuring the output ports of scanCONTROL and for the statistical evaluation of
the measurement. Use the dragging area on the left to change the order of measuring programs. Addi-
tionally, you may change the order of the programs and you may remove active programs.

5 Tools: Open several useful utilities.
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Working with scanCONTROL Configuration Tools

Note:

Never disconnect the connection between scanCONTROL and the PC while using the software.
Never disconnect the power supply of scanCONTROL while the software is running.

This may cause the software to shut down unintentionally.

3.3

Configuring scanCONTROL Step by Step

The basic steps for configuring scanCONTROL in order to solve a measuring task are described below:

Use the "Program selector" input field (see Fig. 3.1) in order to select up to eight measuring pro-
grams. The selected programs are shown in the "Active programs" input field.

Configure the individual measuring programs. To do this, press the according buttons in the "Ac-
tive programs" input field (see Fig. 3.1) or use the navigation menu (see Chapter 3.19). The view of
the selected measuring program will be shown (see Chapter 4).

Combine measured values, if necessary. You will access the "Result Combination" view

(see Chapter 5) by pressing the "Result Combination" button in the "Active programs" input field
(see Fig. 3.1) or by using the navigation menu (see Chapter 3.19).

Configure the filters for measured values and the output ports of scanCONTROL. You will access
the "Outputs and Results" view (see Chapter 6) by pressing the "Outputs and Results" button in the
"Active programs" input field (see Fig. 3.1) or by using the navigation menu (see Chapter 3.19).
After completing the configuration of scanCONTROL, save the parameters of scanCONTROL to file
(see Chapter 3.14.1). You will be able to load the stored file again later on.

Store the parameters permanently on scanCONTROL (see Chapter 3.14.4). scanCONTROL always
starts with the configuration stored last.

Exit Configuration Tools and disconnect scanCONTROL from the PC. scanCONTROL continues to
operate as an independent unit and performs the measurements using your defined settings.
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Working with scanCONTROL Configuration Tools

3.4 Structure of the Measuring Programs

I scanCONTROJ Configuration Toals 5@
File Parameters Options 7 I
paE D 2@.o0 2 | s;lm_C_QN_'LELQL
- Scanner settings — - Program 3: Searh Width/Height 1
Exposure time [ms]:  1.00 = ] I B Q'A,Q q @ }I I% & 'H{ E‘H i ‘f'l
Mo. of profiles [1/s]: 25 — @ o ‘ —
— )
Filter. .. ] [ Advanced. .. ]
- Scanner status
Exposure time [me]: 1.00
Saturation [36]: 98.8
Mo, of profiles [1/s]: 6.7
- Protocol status
Protocal: inactive =04
-Reference type——————— I
= - T
50.00—
\. J
43.3 ~ T T ‘ T T T | T T T T | T T T | T T T T |
125 -10.0 -5.0 0.0 5.0 1L7
X [mm]
Width [mm] 3.410 | | Height [mm]
| Active: scanCONTROL 2910-10 /BLv39-14 <F1> Help
1 1 - Fw = 1

Fig. 3.2: Structure of a measuring program

The illustration shows the typical structure of a measuring program and the common input and display
fields of the measuring programs. Each field is described in detail later in this user manual.

1 Menu bar: Using the menu bar, you can select the data source, return to the Main View, close Configu-
ration Tools, save and load parameters, reset selected parameters to default settings, access the help
and make basic settings (see Chapter 3.15).

2 "General" toolbar: Using this toolbar, you can select the data source, save profile sequences, save and
load parameters and reset selected parameters to default settings (see Chapter 3.16).

3 Scanner settings: You change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Chapter 3.5) this input field will be replaced by the "File settings" input field (see Chap-
ter 3.10).

4 2D-display: This display shows the last measured profile. Either a scanCONTROL measurement sys-
tem which transfers data to the PC or a file in which profiles of a scanCONTROL measurement system
have been recorded previously is used as data source for the profile. Using the toolbars (see below), you
can adjust search areas in the 2D-display directly with the mouse and scale the display.

5 "Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for mouse
interaction (see Chapter 3.17).

6 "Measurement" toolbar: Using this toolbar, you adjust the various search areas and limits for the
measurement and activate or deactivate the dynamic tracking of the search areas (see Chapter 3.18).

7 Measurement setting: You select various measurement settings in this area (see Chapter 3.13.1).
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8 Results display: The results of the current valid measurement are displayed.

9 Status line: Status and error messages are displayed on the status line. Refer to Chapter 9.1 "Status
and error messages" for more detailed information.

10 Navigation menu: Press this button in order to display the navigation menu (see Chapter 3.19).

Note: The individual display elements vary depending on the measuring program.

Note: The settings in a measuring program are saved and used again when restarting the measuring
program. You reset the parameters back to the factory settings by selecting the function "Parameters >
Reset..." from the menu bar or by pressing the corresponding button (see Fig. 3.3) in the "General"
toolbar.

g
LG
Fig. 3.3: "Reset" button

Note: In order to save the parameters of the active measuring programs select the "Parameters - Save
parameters to file..." menu item or press the corresponding button in the "General" toolbar.

Note: The settings for scanCONTROL in the "Scanner settings" area of the current measuring program
used are applied in all other measuring programs and views.

3.5 Selecting the Data Source

When starting a measuring program, the measuring program uses the currently connected
scanCONTROL measurement system as data source. In order to load and display profiles from a
previously saved file, either select the menu item "File - Load profiles" or press the corresponding button
(see Fig. 3.4) in the "General" toolbar.

Gz
Fig. 3.4: "Load profiles" button

A standard Windows dialog is displayed for selection of the path and file name. The profile sequence is
loaded after confirmation of the dialog. The measurement system now uses the loaded profile sequence
as data source. The "Scanner settings" input field will be replaced by the "File settings" input field. You
can control the playback of the loaded profile sequence in the File Settings input field (see Chapter 3.10).

In order to use the connected scanCONTROL measurement system as data source again, either select
the menu item "File > scanCONTROL" or press the corresponding button (see Fig. 3.5) in the "General"
toolbar.

&)
Fig. 3.5: "scanCONTROL" button

The measuring program now uses the connected scanCONTROL measurement system as data source
again. The "File settings" input field will be replaced by the "Scanner settings" input field. You can make
settings for the measurement system in the "Scanner settings" input field (see Chapter 3.7).

3.6 Saving Profile Sequences

In order to save profile sequences for later offline analysis (see Chapter 3.5), either select the menu item
"File > Save profiles" or press the corresponding button (see Fig. 3.6) in the "General" toolbar.

Fig. 3.6: "Save profiles" button

A standard Windows dialog is displayed for selection of the path and file name for saving the profile se-
quence. After confirmation, the profiles transferred from scanCONTROL to the PC are stored in the se-
lected file. This process is displayed in a status dialog (see Fig. 3.7).

Page 16



Working with scanCONTROL Configuration Tools

I, Save profiles l;J

Saving profiles... 51

Fig. 3.7: "Save profiles" status dialog box

Press the "OK" button to finish the saving process.

Note: In order to save profile sequences at high speed or to reduce the size of the target file, select the
"Save Profiles" measuring program (see Chapter 4.7.3).
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3.7 Scanner Settings

The parameters in this input field are used to configure the scanCONTROL measurement system for your
measuring task.

Note: The parameters "Exposure time"/"No. of profiles" are dependent on each other. E.g. setting the "No.

of profiles" parameter to 50 profiles per second limits the "Exposure time" parameter to a maximum value
of 20 ms.

- Scanner settings

Exposure time [ms]:  1.00 - ~ 1

Mo. of profiles [1/s]: 25 = \E 2
b

i il =

=%

Trigaer profile -]— 5

- sCcanner status ————

Exposure time [ms]: 1.00
Saturation [%]: 89.4 6
Mo. of profiles {ext. trigg.) [1/s]: 0.0

Fig. 3.8: "Scanner settings" input field
Parameters in the "Scanner settings" input field

1 Exposure time [ms]: With this parameter you select the exposure time for scanCONTROL. In the bot-
tom area of the dialog the saturation is displayed. This is influenced by the exposure time and should be
between 70 % and 90 % for a measurement.

- Minimum: 0.01 ms

- Maximum: 40.0 ms

2 No. of profiles [1/s]: This parameter regulates the number of measurements per second. This value
has priority over the entry in the "Exposure time" box.
- Minimum: 25
- Maximum: depends on the type of sensor:
= scanCONTROL 2600/2610/2900/2910: 300
» scanCONTROL 2700/2710: 100
= scanCONTROL 2650/2660/2750/2760: 4000
» scanCONTROL 2950/2960: 2000

E]/ i1 Start/Stop data transfer from scanner: Starts/stops the data transfer from the scanner.

(%] Refresh profile data: Use this button in order to transfer a current profile from the scanner in
case of an interrupted data transfer.

3 Filter...: With this button you access the "Filter settings" dialog for configuring the profile filter (see
Chapter 3.8).

4 Advanced...: With this button you access the "Advanced scanner settings" dialog (see Chapter 3.9)

5 Trigger profile: This button is only available when the scanCONTROL measurement system is operat-
ed in trigger mode (see Chapter 3.9, parameter "Trigger mode").

E2 Press this button to transmit a single profile from the scanner.

6 Scanner status: In the bottom area of the "Scanner settings" input field status information of the scan-
CONTROL measurement system are displayed:

- Exposure time [ms]: The currently used exposure time.

- Saturation [%]: The saturation of the current signal in the region of interest marked green in the
2D-display (see Chapter 3.13.2). This can be precisely adjusted by changing the parameter "Expo-
sure time". A saturation value between 70 % and 90 % is recommended.

- No. of profiles [1/s]: This display shows the effective scan rate being used for evaluation of the
scanner data. The scan rate may deviate from the "No. of profiles [1/s]" parameter if the computer
does not have sufficient processing power.
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Note: The "Scanner settings" input field is only available when using a scanCONTROL measurement
system (see Chapter 3.5).

Note: For further information on the configuration of the measurement system, please refer to the instruc-
tion manual of the measurement system used and to the documents "Quick Reference scanCONTROL"
and "Manual scanCONTROL (Part B)" (see Chapter 3.15, Section 4 "Documentation").
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3.8 Profile Filter Settings

In combination with the scanCONTROL measurement system Configuration Tools offers you the possibil-
ity of equidistantly resampling the profile data in the X direction and of filtering the profile data. If you want
to use the filter functions, it is recommended to activate the equidistantly resampling.

E3 Use the "Filter..." button in the "Scanner settings" box (see Chapter 3.7) to open the "Filter settings"
dialog box.

I, Profile filter setfngs [ ? &J
- Resample
| Interpolate invalid points ]
[ Range: |huge A Il 4
Resample all info J
- Filter
i
[ Median: | 5 taps = l [ Average: 7 taps ¥l 3
- Resulting parpmeters
Resample range: +/- 10,000 mm
Resample resolutipn: 0.016 mm
Median range: 0.078 mm
Average range: 0,109 mm
[ QK ] | Cancel | | Apply

2
Fig. 3.9: "Profile filter settings" dialog box

Parameters in the "Profile filter settings" dialog box

1 Range: The range which is equidistantly resampled.

Resampled range

Setting 29%0-10 26x0-25/27x0-25/ | 26x0-50/27x0-50/ | 26x0-100/27x0-100/

29x0-25 29x0-50 29x0-100
none deactivated deactivated deactivated deactivated
tiny +0.4 mm +0.8 mm +1.6 mm +4.0 mm
very small +0.5 mm +1.0 mm +2.0 mm +5.0 mm
small +1.0 mm +2.0 mm *4.0 mm +10.0 mm
medium +2.0 mm +4.0 mm +8.0 mm +20.0 mm
large +4.0 mm +8.0 mm +16.0 mm +40.0 mm
very large +5.0 mm +10.0 mm +20.0 mm +50.0 mm
huge +10.0 mm +20.0 mm +40.0 mm +100.0 mm

2 Median: With this parameter you activate a median filter.

none: The median filter is not used.
3 taps: You use a median filter with a filter size of three.

5 taps: You use a median filter with a filter size of five.

7 taps: You use a median filter with a filter size of seven.

3 Average: With this parameter you activate an average filter.
none: The average filter is not used.
3 taps: You use an average filter with a filter size of three.
5 taps: You use an average filter with a filter size of five.

7 taps: You use an average filter with a filter size of seven.
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4 Interpolate invalid points: If equidistantly resampling is active, this specifies whether invalid points will
be replaced by neighboring valid points using linear interpolation. Gaps will be closed if this parameter
is active. In order to leave gaps open you must not activate this parameter.

Resample all info: If equidistantly resampling is active, this parameter specifies which data will be re-
calculated according to the equidistantly resampling. Deactivate this parameter to recalculate the X and
Z coordinates only. Activate this parameter to recalculate all data (X / Z coordinates, width, intensity,
threshold, moment 0™ and 1 order). This parameter has no influence on the 2D-display.

Note: Activate the "Resample all info" parameter to store a profile sequence (see Chapter 3.6) and ana-
lyze it later with the "scanCONTROL 3D-View" software.

Confirm your settings with the "OK" button.

Note: When using a file as data source (see Chapter 3.5), the filter functions are only available if the filter
and resampling functions have been disabled during saving the profile sequence.
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3.9 Advanced Scanner Settings

The "Advanced scanner settings" dialog box offers you extended settings for the scanCONTROL meas-
urement system.

I Advanced scanner settings l B
General | Interface | Advanced
/- Scanner
Type: scanCOMTROL 2910-10 /BLv33-14 ISN: 215100063 IP: 169.254.152,168 "‘ 1
SN: 215100063 IP address: 169.254.152.168 I Disconnect J I Find... J)
- Profile
Measuring field: ] Paints per profile: max {1280) hd 2
[ tnvert in ¥ direction Invert in Z direction J
- Sensor
Threshold: 123 Reflections: largest area - 3
J
- Auto exposure
[ Active Mode: profile 4
Shutter alignment: right
/
- Peak
Min. width: 2 Max. width: 1023
Min. intensity: o] Max. intensity: 1023
/
[ QK ] [ Cancel ‘ I Apply ‘

Fig. 3.10: "General" tab sheet in the "Advanced scanner settings" dialog box

Note: Only experienced users of the scanCONTROL measurement system should adjust any settings in
this dialog box.

Parameters in the "General" tab sheet in the "Advanced scanner settings" dialog box

1 -

Type: The currently used type of measurement system and the associated firmware version
are displayed.
SN: The serial number of the currently used measurement system is displayed.
IP address: The IP address of scanCONTROL is displayed.
Scanner selection: This list contains all scanCONTROL measurement systems connected to
the PC. Use this selection and the Connect/Disconnect button (see below) in order to activate
a desired measurement system.
Connect/Disconnect: Depending on the selection of the scanner list this button behaves as
follows:
= Disconnect: If the currently active measuring system is selected in the scanner selec-
tion, you may disconnect the selected measuring system using the "Disconnect" button.
= Connect: If a measuring system is selected which isn't currently connected to Configura-
tion Tools, you may use the "Connect" button in order to connect to the selected meas-
uring system. In doing so, the previously connected measuring system gets disconnect-
ed.
Find...: Press this button in order to identify all scanCONTROL measurement systems which
are connected to the PC. This function is performed automatically with starting the software. Af-
ter completing this procedure the scanner selection list will be refreshed and you may change
between the individual measurement systems.
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2 - Measuring field: Select one of the values to set the measuring field of scanCONTROL. For de-
tailed information please refer to the instruction manual of the measurement system used. The
following values are available, depending on the type of sensor:

= scanCONTROL 26X0/27X0:
o small: Measuring field index 7, 640 x 120 pixels
o standard: Measuring field index 2, 640 x 360 pixels
¢ large: Measuring field index 0, 640 x 480 pixels
e custom...: You can select the measuring field index (0 - 127)
= scanCONTROL 29Xo0:
o small: Measuring field index 7, 1280 x 256 pixels
o standard: Measuring field index 2, 1280 x 768 pixels
o large: Measuring field index 0, 1280 x 1024 pixels
e custom...: You can select the measuring field index (0 - 127)
- Points per profile: This parameter defines the number of points that make up a profile. De-
pending on the type of sensor you can choose between the following values:
» scanCONTROL 26X0/27X0:

80

160

320

640

max (640): The maximum number of points per profile, which is provided by the

measurement system used.

= scanCONTROL 29Xo0:

160

320

640

1280

max (1280): The maximum number of points per profile, which is provided by the

measurement system used.

With this parameter you specify the resolution in the direction of the X axis. The number of
points is also influenced by the "Measuring field" parameter!

- Invert in X direction: The signal is inverted on the Z axis.

- Invert in Z direction: The signal is inverted in the middle of the measurement range parallel to

the X axis (see Chapter 8.2.4 also). This function is enabled in the default settings.

3 - Threshold: This value specifies the level of intensity at which scanCONTROL recognizes a re-
flection. In the bottom area of the "Scanner settings" input field the saturation is displayed (see
Chapter 3.7). The saturation is influenced mainly by the threshold and should be between 70 %
and 90 % for a measurement.

= absolute: The chosen threshold (0-1023) is used as absolute threshold.
= dynamic: The chosen threshold (0-1023) is used as a percentage of the maximum in-
tensity of a reflection (value[%] = 100*threshold/1024). If you want to use a threshold
which corresponds to 25 % of the maximum intensity, for example, you have to set the
threshold parameter to 256.
- Reflections: This parameter is for specifying which reflection is recognized as a profile point
and is only of importance for multiple reflections.
= first: The reflection closest to the scanner.
= last: The reflection furthest away from the scanner.
= largest area: The reflection with the largest area. This function is enabled in the default
settings.
= highest intensity: The reflection with the highest intensity.
= only single: The reflection is processed only if there is only a single reflection for this
profile point.
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- Laser power: You can operate the laser of scanCONTROL at two different power levels or
switch it off. Depending on the type of sensor the following options are available:
» scanCONTROL 26X0/29X0:
off: Laser is switched off.
reduced: reduced power level.
standard: standard power level.
reduced (pulsed): pulsating at reduced power level. This option is used to syn-
chronize two scanCONTROL measurement systems with alternately pulsed lasers.
The "RS422 mode" parameter must be set to "ext. trigger input" or "ext. trigger
output”.
o standard (pulsed): pulsating at standard power level. This option is used to syn-
chronize two scanCONTROL measurement systems with alternately pulsed lasers.
The "RS422 mode" parameter must be set to "ext. trigger input" or "ext. trigger
output”.
= scanCONTROL 27X0:
o off: Laser is switched off.
o reduced: reduced power level.
¢ standard: standard power level.
4 - Auto exposure: Use these parameters to configure the automatic exposure time control.
= Active: Select this input field to activate the automatic exposure time control of the
scanCONTROL measurement system. This setting is recommended for scanning
single-colored, alternating surfaces.
» Mode: Use this parameter to specify the algorithm for the automatic exposure time con-
trol
e raw data: The automatic exposure time control is computed based on the raw da-
ta (Sensor matrix).
o profile: The automatic exposure time control is computed based on the profile da-
ta.
o filtered profile: The automatic exposure time control is computed based on the
filtered profile data.
= Shutter alignment: With this parameter you determine how the specified scan rate is
maintained with active automatic exposure time control.
e center: The intervals are in each case aligned to the center of the interval.
o right: The intervals are in each case aligned to the end of the interval.
o left: The intervals are in each case aligned to the start of the interval.
e none: The intervals are not aligned.
5 - Peak Min. width: Minimum width of a reflection to be detected as a valid profile point.
- Peak Max. width: Maximum width of a reflection to be detected as a valid profile point.
- Peak Min. intensity: Minimum intensity of a reflection to be detected as a valid profile point.
- Peak Max. intensity: Maximum intensity of a reflection to be detected as a valid profile point.

Note: The "raw data" option of the "Auto exposure - Mode" parameter is only available using a scanCON-
TROL 26X0 or 29X0 measurement system.
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I Advanced scanner settings l B
m Interface | Advanced
~
/ - Measured values
Interfaceprotocol: output unit + UDP - [P address output unit: 169.254.2 .1
Output unit mode: Ismndard - ‘ [ Check connection to output unit. .. J 1
Digital out default: QK - [ Digital out: invert level
\ [ Analog out: keep last value /
e \
-UDP (Measured values)
IP address dient: 169.254.3 .1 Port: 51000 2
. S
- R5422
RS5422 mode: Serial baudrate: 9600 A 3
[T] Mo RS422 termination
v,
(| - Digital inputs 2
Digital input mode: Digital input logic: low level logic (5%) A 4
\.
- Trigger
Trigger mode: Trigger source: R5422 5
Encoder step: s
S
(| r Encoder
[] Encoder active 6
\
[ QK ] [ Cancel ‘ I Apply ‘

Fig. 3.11: "Interface" tab sheet in the "Advanced scanner settings" dialog box

Parameters in the "Interface" tab sheet in the "Advanced scanner settings" dialog box

1

Interface/protocol: With this parameter you select which interface is used for output of meas-
ured values (see Chapter 1.2):
= output unit + serial: The measured values are supplied via scanCONTROL Output Unit
(digital and analog) and the RS422 interface (ASCII) (see Chapters 6.2, 6.3 and 6.4).
= output unit + UDP: The measured values are supplied via scanCONTROL Output Unit
(digital and analog) and via Ethernet (UDP) (see Chapters 6.2, 6.3 and 6.5).
= modbus: The Modbus protocol is used to output the measured values (see
Chapter 6.6). The measured values are supplied via RS422 and Ethernet.
IP address output unit: In case of using scanCONTROL Output Unit with an Ethernet inter-
face, you specify the IP address of scanCONTROL Output Unit with this parameter.

Note: The "IP address output unit' parameter is used to establish a connection between the
measurement system and Output Unit and is not used to set the IP address of the scanCON-
TROL Output Unit.

Note: For detailed information on the configuration of the IP address of scanCONTROL Output
please refer to the documentation of the Output Unit (Fieldbus coupler) used.

Output unit mode: With this parameter you activate or deactivate scanCONTROL Output Unit
for supplying digital and analog signals (see Chapter 6.2 and 6.3). Selecting the "default" set-
ting you use the default setting of scanCONTROL Smart (active). This parameter is only effec-
tive using the scanCONTROL Smart product series.

Check connection to output unit...: Use this button in order to check the connection of the
scanCONTROL measuring system to the Output unit. This function is only available in the "Re-
sult Combination", "Outputs and Results" and "Result Monitor" views.
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Digital out default: Specifies the behavior of the criteria set to "None".

» OK: The criterion is evaluated as OK.

» nOK: The criterion is evaluated as nOK.

= keep last value: The previous valid value is used.
Digital out: invert level: In case of activating this parameter, the electrical signal, output at the
digital outputs, is inverted (OK = low level, nOK = high level). In case of deactivating this pa-
rameter, the logical value corresponds to the electrical level (OK = high level, nOK = low lev-
el).
Analog out: keep last value: Specifies the behavior of the analog outputs in case of an erro-
neous measurement. On activating this parameter the result of the previous valid measurement
is output. When deactivating this parameter the signal is pulled to the lower limit of the volt-
age/current range.

IP address client: In case of transferring the measured values using UDP, you specify the IP
address of the receiver (client) with this parameter.
Port: Specifies the UDP port of the receiver (client).

RS422 mode: Use this parameter to configure the function of the RS422 interface of scan-
CONTROL. Depending on the type of sensor you can choose between the following values:
» scanCONTROL 26X0/29X0

¢ serial: The RS422 interface is used as serial port. Measurement values are output
and commands are received (see Chapter 6.4).

o ext. trigger input: The RS422 interface is used as synchronization and trigger in-
put (see below, parameter "Trigger mode").

o ext. trigger output: The RS422 interface is used as synchronization and trigger
output.

¢ CMM trigger: Activate this setting in order to use the RS422 interface as pro-
grammable trigger output (see below, parameter "Enable CMM trigger").

= scanCONTROL 27X0

o automatic: scanCONTROL configures the function of the RS422 interface auto-
matically.

o serial: The RS422 interface is used as serial port. Measurement values are output
and commands are received (see Chapter 6.4).

¢ external trigger: The RS422 interface is used to synchronize and trigger the
scanCONTROL measurement system (see below, parameter "Trigger mode").

¢ CMM trigger: Activate this setting in order to use the RS422 interface as pro-
grammable trigger output (see below, parameter "Enable CMM trigger").

« encoder/counter: Activate this function in order to access the internal counter of
scanCONTROL via the RS422 interface (see below, input field "Counter (Encod-
en").

¢ pulsed laser: The RS422 interface is used to synchronize two scanCONTROL
measurement systems. The lasers are alternately pulsed.

Serial baudrate: The baudrate at which the RS422 port is operated. This parameter is only
available if the "RS422 mode" parameter is set to "serial".

= 9600

= 19200

= 38400

= 57600

= 115200
No RS422 termination: Disables the termination resistor of the RS422 circuit. When deactivat-
ing this parameter, the default termination is used (serial: Termination active; ext. trigger input:
Termination active; ext. trigger output: Termination inactive; CMM trigger: Termination inac-
tive).

Digital input mode: Use this parameter to configure the function of the digital inputs of scan-
CONTROL.
= encoder + reset: Inputs 2 (A) and 3 (B) are used to access the internal counter of
scanCONTROL. Input 1 (index N) is used to reset the counter.
= encoder + trigger: Inputs 2 (A) and 3 (B) are used to access the internal counter of
scanCONTROL. Input 1 is used as trigger input.
= trigger: Input 1 is used as trigger input.
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5 -

= user modes + trigger: Input 1 is used as trigger input. Inputs 2 (bit 0) and 3 (bit 1) are
used to load user modes.

= user modes: Inputs 1 (bit 0), 2 (bit 1) and 3 (bit 2) are used to load user modes.

» timestamp: The state of the digital inputs is included as bit sequence in the timestamp
of the profiles.

Digital input logic: Defines the logic of the digital inputs:

= low level logic (5V): TTL

= high level logic (24V): HTL
Trigger mode: This function enables you to control the scanCONTROL measurement system
via the RS422 interface (scanCONTROL 26X0/27X0/29X0) and via the digital inputs (scanCON-
TROL 26X0/29X0) respectively.

» internal: scanCONTROL transfers continuously according to the setting "No. of profiles
[1/s]"

Please use the following trigger settings only when you control scanCONTROL externally:

»= pos. edge: scanCONTROL is triggered with positive edges whereas the exposure time
corresponds to the parameter "Exposure time".

* neg. edge: scanCONTROL is triggered with negative edges whereas the exposure time
corresponds to the parameter "Exposure time".

= pos. pulse: scanCONTROL is triggered with positive edges whereas the exposure time
corresponds to the length of the positive trigger-pulse.

* neg. pulse: scanCONTROL is triggered with negative edges whereas the exposure cor-
responds to the length of the negative trigger-pulse.

= pos. gate: On applying a logical "1" signal to the trigger input scanCONTROL transfers
continuously according to the setting "No. of profiles [1/s]". When applying a logical "0"
signal to the trigger input no profiles are transferred.

* neg. gate: On applying a logical "0" signal to the trigger input scanCONTROL transfers
continuously according to the setting "No. of profiles [1/s]". When applying a logical "1"
signal to the trigger input no profiles are transferred.

= encoder: scanCONTROL is triggered using the internal counter (encoder). A measure-
ment operation is triggered after N encoder steps (N is defined by the "Encoder step" pa-
rameter, see below).

Note: The maximum frequency available for triggering corresponds to the "No. of profiles [1/s]"
parameter.

Note: More information about the trigger function of scanCONTROL can be found in the in-
struction manual of the measurement system used.

Trigger source: Select the type of inputs used for synchronization and triggering:

= RS422

= digital inputs
Encoder step: Specifies the number of encoder steps being necessary to trigger a measure-
ment operation. This parameter is only available if the "Trigger mode" parameter is set to "en-
coder"

Encoder active: Activates the encoder input of scanCONTROL. It is possible to increment and
decrement the counter.

Note: The "keep last value" option of the "Digital out default' parameter is not available using the Modbus

protocol.

Note: The "Output unit mode", "IP address output unit" and "Analog out: keep last value" parameters are
not available using the Modbus protocol.

Note: The "Output unit mode" and "IP address output unit" parameters are only effective using the scan-
CONTROL Smart product series. With using the scanCONTROL Compact or scanCONTROL High-Speed
product series the parameters have no effect.
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Note: The "No RS422 termination", "Digital input mode", "Digital input logic" and "Trigger source" parame-
ters are only available using a scanCONTROL 26X0 or 29X0 measurement system.

I, Advanced scanner settings lilﬂ—h]

| General | Interface | Advanced |

" - Processing

Suppress backlight Video filter

High resolution Calibration

N
- Ethernet connection

N ————

Packet delay [us]: i}

/" CMM trigger

[ Enable CMM trigger

i

Trigger output: Trigger divisor:

Mark-space ratio: Skew correction [ms]: 0,0

Sensor temperature [#]: 39.8

AR ([ ——————————————————————=———

\

- Max. no. of profiles

Measuring field [1/s]: 247
1333

1661

Exposure time [1/s]:

Estimated processing time [1/s]:

J

[ oK l I Cancel

Apply J

b

Fig. 3.12: "Advanced" tab sheet in the "Advanced scanner settings" dialog box

Parameters in the "Advanced" tab sheet in the "Advanced scanner settings" dialog box

1

Calibration: Use this parameter to activate the calibration.

Suppress backlight: With this entry field you activate the automatic backlight compensation.
Video filter: Activate this parameter to improve the image quality.
High resolution: With this parameter you activate the subpixel resolution for the Z values.

Packet delay [us]: Specifies the delay time of transferred data packets via Ethernet. This pa-

rameter is of importance in case of synchronizing multiple sensors in one subnet.

CONTROL.

Trigger output: The port at which the trigger signal is issued.
Port 1
Port 2

lect a value "n" to issue one trigger signal for every nth profile.

Enable CMM trigger: Select this box to activate the programmabile trigger output of scan-

Invert trigger output: With this parameter you invert the trigger output.

Trigger divisor: This gives the division ratio between the trigger signals and the profiles. Se-

= Min: 1
= Max: 255
- Mark-space ratio: This gives the mark-space ratio for the decreasing edge.
= 14 = 21
= 1:3 = 3:1
= 1:2 = 41
= 11
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- Skew correction [us]: This parameter provides a time correction of the trigger signal in incre-
ments of 0.5 us.
* Minimum: -256.0 us
» Maximum: 255.5 us

4 - Sensor temperature [°]: Shows the current temperature inside the sensor housing. This in-
formation is only available for scanCONTROL Smart.

5 - Measuring field [1/s]: The maximum profile frequency resulting from the setting of the "Meas-
uring field" parameter.
- Exposure time [1/s]: The maximum profile frequency resulting from the setting of the "Expo-
sure time" parameter.
- Estimated processing time [ms]: The maximum profile frequency resulting from the estima-
tion of the required time for a measurement operation. This information is only available for
scanCONTROL Smart.

Confirm your settings with the "OK" button.

Note: For further information on the parameters for the measurement system described here, please refer
to the documents "Quick Reference scanCONTROL" and "Manual scanCONTROL (Part B)" (see
Chapter 3.15, Section 4 "Documentation").

Note: The "Advanced scanner settings" dialog box is only available when using a scanCONTROL
measurement system (see Chapter 3.5).

3.10 File Settings

When using a saved profile sequence as data source the "File settings" input field is used to control the
playback of the profile sequence.

- File settings

—1

Name: profile.avi |E|

[{] 22 (=] 137 Bl F—2

( T3

4 137 |5 UHE[& 4
Invert signal: in% ¥inZ | Filter... | 5
(File status

Exposure time [ms]: 1.00 6
L Saturation [%]: 93.0

Fig. 3.13: "File settings" input field

Parameters and information in the "File settings" input field:

1 - Name: The name of the profile sequence.
- Info: You press this button to display the scanCONTROL settings selected when the profile
sequence was saved (see Chapter 3.11).

2 - Mark profile sequence: You may mark a partial range of the loaded profile sequence using
these input fields. When starting the playback only the marked range is played back.

= [{] 2 . Use this button in order to use the profile currently displayed as lower limit of
the marked range. Use the edit field in order to change the lower limit manually.

= [l+=I]. Resets the marked range. When starting the playback the complete profile se-
quence is played back.

" 137 (J]. Use this button in order to use the profile currently displayed as upper limit of
the marked range. Use the edit field in order to change the upper limit manually.

3 - Slider control: Shows the progress of the playback of the profile sequence. When the play-
back is stopped you can activate individual profiles by dragging the slider. The display bar be-
low represents the marked range for the playback of the profile sequence. The partial range
may be modified using the parameters described in section 2.
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4

- Play/Pause |» ;i1 This starts/pauses the playback of the selected profile sequence.

- Stop |® . This stops the playback of the selected profile sequence.

- Current profile =7 2|, While a profile sequence is being played you will see a run-through 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 [u:]. If you activate this option, the playback of the profile sequence is paused if
at least one digital output is evaluated as nOK (see Chapter 6.2) in the displayed profile.

- Endless mode \Q: 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.

- Invert signal in X: The signal is inverted on the Z axis.

- Invert signal in Z: The signal is inverted in the middle of the measurement range parallel to the
X axis (see Chapter 8.2.4 also).

- Filter: With this button you access the "Filter settings" dialog for configuring the profile filter
(see Chapter 3.8).

- File status: In the bottom area of the "File settings" input field the following information of the
actual profile is shown:
= Exposure time [ms]: The used exposure time of scanCONTROL when the profile se-
quence was saved.
= Saturation [%]: The saturation of the current signal in the region of interest marked
green in the 2D-display (see Chapter 3.13.2). A saturation value between 70 % and 90 %
is recommended.

Note:

The "File settings" input field is only available with loading a profile sequence (see Chapter 3.5).
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3.11 Displaying scanCONTROL Parameters in Offline Mode

When playing back saved profile sequences, you have the possibility of displaying the scanCONTROL
settings used during saving.

E3 Press the info button in the "File settings" input field (see Chapter 3.10). You then access the "Scan-
ner settings offline" dialog box.

In the dialog box you can choose between the following tabs:

Scanner: The standard settings of the measurement system are displayed. You will find a detailed de-
scription of the individual parameters in Chapter 3.7. Additionally the following information is shown:

- Name: The name of the profile sequence.

- Path: The path of the file.

- Type: The type of measurement system used for recording the profile sequence.

- SN: The serial number of the measurement system used for recording the profile sequence.
- File format: This indicates which information is contained in the saved profile sequence.

= x/z only: The X and Z coordinates of the individual measurement points are saved.

= Xx/z + data: A complete reflection is saved in the profile sequence. In a reflection the fol-
lowing information is contained for each measurement point: X/Z coordinates, width, in-
tensity, threshold, moment of Oth and 1st order.

» X/z + [texture]: The X and Z coordinates of the individual measurement points, their tex-
tures (e.g. "intensity") and the parameters used while saving the profile sequence have
been saved.

= full set: All four reflections, the time stamp and, where applicable, the measurement sys-
tem parameters used during saving.

- Changed: The modification date of the profile sequence.
- Buffered profiles: The number of profiles contained in the loaded profile sequence.

Scanner settings offline ‘iléj

Scanner | General | Interface | Advanced | Filter|

I

- File

MName: profile.avi
Path: C:/Users/11000236/MICRO-EPSILON, Documents
Type: scanCONTROL 2910-10 /BLv39-14

SMN: 215100063

File Format: full set

Changed: 24.05.2016 10:06:08
Buffered profiles: 168

- Sensor

Exposure time [ms]: 1.00 {manual)
Mo, of profiles [1/s]: 25.0

Fig. 3.14: "Scanner" tab sheet in the "Scanner settings offline" dialog

General: General settings of scanCONTROL are displayed. You will find a detailed description of the
individual parameters in Chapter 3.9.
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|Ig, Scanner settings offline M

Scanner | General | Interface | Advanced | FI":EI‘

- Profile
Measuring field: large (0) Points per profile: 1280
Invertin X direction: no Invertin Z direction: yes

- Sensor
Threshold: absolute (128) Reflections: largest area
Laser power: standard

| | [ Auto exposure

Active: no Mode: profile
Shutter alignment: right

- Peak
Min. width: 2 Max. width: 1023
Min. intensity: 0 Max. intensity: 1023

Fig. 3.15: "General" tab sheet in the "Scanner settings offline" dialog

Interface: The interface settings of scanCONTROL are displayed. You will find a detailed description of
the individual parameters in Chapter 3.9.

|Tg, Scanner settings offline @lﬂ
Scanner | General | Interface | Advanced | Fllter‘

- R5422
R5422 mode: serial Serial baudrate: 9600
Mo R5422 termination: no

[Digital inputs ‘

Digital input mode: encoder +reset Digital input logic: low level logic {5V)
- Trigger
I Trigger mode: internal Trigger source: not available
Encoder step: 1
Encoder
[ Encoder active: no ‘

Fig. 3.16: "Interface" tab sheet in the "Scanner settings offline" dialog

Advanced: The extended settings of scanCONTROL are displayed. You will find a detailed description of
the individual parameters in Chapter 3.9.

|Fg, Scanner settings offline &Iﬂ—hj

|Scanner | General | Interface | Advanced | Filter ‘

Processing

Suppress backlight: yes Video filter: yes
High resolution: yes Calibration: yes
CMM trigger

Enable CMM trigger: no Invert trigger output: no
Trigger output: Port 2 Trigger divisor: 1
Mark-space ratio: 1:=1 Skew correction [us]: -3.5

Fig. 3.17: "Advanced" tab sheet in the "Scanner settings offline" dialog

Filter: The profile filter settings of scanCONTROL are displayed. You will find a detailed description of the
individual parameters in Chapter 3.8.
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|Ig, Scanner settings offline | S|
|S|:anner | General | Interface | Advanced | Filter |
R
p

Range: off Interpolate invalid points: no
Resample all info: no

Filter

[ Median: 7 taps Average: 7 taps ‘

Fig. 3.18: "Filter" tab sheet in the "Scanner settings offline" dialog

Note: The following software packages save the scanCONTROL parameters:
- scanCONTROL Configuration Tools
- gapCONTROL Setup Software
- DeveloperDemo (version 2.0 and above, option must be activated).

Note: The information used during saving is only available in the file format "full set".
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3.12 Mouse Interaction in the 2D-Display

scanCONTROL Configuration Tools offers several functions for mouse interaction in the 2D-display. Thus
you have the possibility of scaling the 2D-display or getting detailed information about a profile point, for
example. The individual modes are activated via the "Display" toolbar (see Chapter 3.17). You will find
detailed descriptions of the individual options in the following.

3.12.1 Reset 2D-Display

EA
S

Fig. 3.19: Button "Reset 2D-display"

Press this button in order to reset the 2D-display. Thus the settings of the 2D-display are reset so that the
complete measuring field is shown and the profiles transferred by scanCONTROL are displayed.

3.12.2 Automatic Scaling of the 2D-Display

+
i

Fig. 3.20: Button "Auto scaling"

You activate or deactivate the automatic scaling of the 2D-display by pressing this button. If automatic
scaling is activated, the 2D-display will be automatically adapted to the minimum and maximum coordi-
nates of the displayed profile.

3.12.3 Keep Aspect Ratio
11

Fig. 3.21: Button "Keep aspect ratio"

Press this button in order to activate or deactivate the "Keep aspect ratio" option. Activating this option
the display 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.

3.12.4 Zoom in 2D-Display
Q
Fig. 3.22: Button "Zoom"

You activate or deactivate the "Zoom" mode by pressing this button. In the "Zoom" mode you can zoom in
parts of the 2D-display and so directly set the scaling of the 2D-display with your mouse. Proceed as
follows:

E2 Move the mouse pointer to any corner of the desired range to be zoomed in.

E2 Now mark the range to be zoomed in. Hold the left mouse button pressed and move the mouse
pointer to the opposite corner of the range to be zoomed in.

E3 Release the mouse button. The marked range will be zoomed in.

Page 34



Working with scanCONTROL Configuration Tools

gl FR) @ ([~ BT (%) [f] (][] [

0.0

65.0 —

60.0 —

Z[mm]

55.0 —

50.0 —

57.1—

56.0 —|

54.0 -

Z[mm]

52.0

50.0 |

4.5

e e e B s s e e EES S e ey e e
-5.9 -4.0 -2.0 0.0 20 4.0 5.6
X ]

Fig. 3.23: Zoom in 2D-display

Note: Alternatively you may use the mouse wheel in order to zoom in and out the 2D-display.

3.12.5 Move Profile
am
Fig. 3.24: Button "Move"

You activate or deactivate the "Move profile" mode by pressing this button. You can move the profile on
the 2D-display with an active "Move profile" mode. Proceed as follows:

E2 Move the mouse pointer into the 2D-display.
E3 Press the left mouse button and keep it pressed.
E2 Now move the mouse pointer in order to move the profile.

3.12.6 Display Extended Information of a Profile Point

Fig. 3.25: Button "Point information"

Press this button to activate or deactivate the "Display extended information of a profile point" mode. Pro-
ceed as follows:
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E2 Move the mouse pointer onto the desired profile point.
E2 Hold the left mouse button pressed on the profile point.

The information for the point will now be displayed in a tooltip next to the mouse pointer.

#

| % -2.897 7: 52.826 Intensity: §76 Width: 15 |

Fig. 3.26: Extended information of a profile point
The following information is displayed:

- X: The X coordinate of the point.

- Z: The Z coordinate of the point.

Intensity: The maximum intensity of the reflection from which the point has been calculated.
Width: The width of the reflection from which the point has been calculated.

3.13 Configuring the Measurement

In order to perform the desired measurements in the individual measuring programs, you must set meas-
uring ranges and threshold values. Thereby, the setting options in the individual measuring programs
vary. The configuration of the measurement is divided into five steps:

- Specify the measurement task (optional, depending on the measuring program).

- Cutting out (optional): Selection of a range in which the measurement should be performed.
- Determination of (reference) straight lines.

- Set a minimum height/depth (optional, depending on the measuring program).

- Setting and activating the dynamic tracking of the ranges (optional).

3.13.1 Specifying the Measurement Task

Some measuring programs require a more exact specification of the measurement task. You can make
this specification in the corresponding input fields of the individual measuring programs (see Fig. 3.27).
The specification of the measurement task is explained in the following using the "Single Offset" example.

WM

Fig. 3.27: "Offset type" input field in the "Single offset" measuring program

The "Single Offset" measuring program is used for the measurement of the offset of a line. In the "Offset
type" input field you select the algorithm for calculating the offset (Z coordinate of the barycenter of the
points located in the fitting range or Z coordinate of the intersection point of the line with the Z axis).

3.13.2 Cutting Out

The individual measuring programs provide the possibility to specify a range in which the measurement
should take place and to hide the rest of the measuring field. Profile points which are outside the range
will not be considered for the measurement and are displayed in grey. This step is necessary, for exam-
ple, if parts of the mounting of the measurement object or the supporting surface of the target are located
in the measuring field or if reflections occur which do not originate from the target. There are two modes
available:

- Select inside points: Define a rectangular range in the 2D-display. Profile points which are inside
the range will be considered for the measurement. Profile points which are outside the range will
not be considered.

- Select outside points: Define a rectangular range in the 2D-display. Profile points which are out-
side the range will be considered for the measurement. Profile points which are inside the range
will not be considered.

If there are no interfering influences in the profile, you can skip this step and use the complete measuring
range for the measurement.
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Proceed as follows to select the mode (Select inside/outside points) for cutting out:

E3 Open the "Options for region of interest" context menu. To do this, press the corresponding button
located right to the "Set region of interest" button (see Fig. 3.28)

E3 Use the context menu to select the desired mode (see Fig. 3.28)

— scanCONTROL |
% (8] | LN
| Options for region of interest |
L3
I | Select outside points h I

Fig. 3.28: "Set region of interest" button

Note: The "select inside points" mode is active in the default settings.

After selecting the mode for cutting out you may specify the range for the measurement:

If not already done, press the button "Set region of interest" (see Fig. 3.29) in the "Measurement" toolbar.
You are now in the "Set region of interest' mode. The button remains pressed and the measuring range is
shown dark green in the 2D-display if it is located in the displayed range.

B TR

Fig. 3.29: "Set region of interest" button (Select inside points/Select outside points)

Note: The default setting is that the range for the measurement is larger than the range shown in the 2D-
display. Thus, the range for the measurement is initially not visible after activating the "Set region of inter-
est" mode.

You can now set the measuring range in the 2D-display with the mouse. There are two possibilities for
doing this:

- Setting the range:

E3 Move the mouse pointer to any corner of the range you want to set.

E3 Now mark the range to be modified. Press the left mouse button and keep it pressed. Move the
mouse pointer to the opposite corner of the range you want to set.

E2 Release the mouse button. The selected range will now be applied.
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Fig. 3.30: Setting complete measuring range
- Changing the range (drag and drop):

E3 Move the mouse pointer to any corner or side of the displayed range so that the mouse pointer is
located in one of the small marking rectangles.

E3 Press the left mouse button and keep it pressed. Now move the mouse pointer to the desired posi-
tion. The side or corner of the range changes with the position of the mouse pointer.

E3 Release the mouse button.
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Fig. 3.31: Changing measuring range

As well as the mouse interaction, you also have the possibility to manually edit the values for the range in
which the measurement should take place.

E3 If not already done so, activate the "Set Region of Interest" mode (see above, Fig. 3.29).
E2 Press the right mouse button in the 2D-display.

The "Edit region of interest" dialog is displayed where you can manually edit the values of the range.

Edit region of interest @
Min [mm] Max [mm]
Range X: -3.78 3.16
Range Z: 51.63 54.83

Fig. 3.32: "Edit region of interest" dialog box

3.13.3 Remove Range for Cutting Out

By using the "Reset region of interest" button (see Fig. 3.33) you will remove the range for cutting out (see
Chap. 3.13.2) and use the complete measuring range for the measurement again.

X

Fig. 3.33: "Reset region of interest" button
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3.13.4 Setting Straight Lines

In order to be able to perform measurements in the individual measuring programs, you must define
ranges in which straight lines can be fitted to the points from the profile. These straight lines are used for
example for the angle measurement as the basis for determination of the angle or for the weld measure-
ment as reference lines where, for example, the height is measured. A more detailed description can be
found in the respective Chapters for the individual measuring programs. Proceed as follows in order to
specify the range/ranges for the line fitting.

If not already done, press one of the "Set reference line" buttons (see Fig. 3.34) in the "Measurement"
toolbar. There are various buttons, depending on the measuring program, for the line fitting. After you
have pressed a button, you are in the "Set reference line" mode. The button remains pressed and the
range for line fitting is shown with red and blue vertical lines in the 2D-display if it is located in the dis-
played range.

AY| T |t st

Fig. 3.34: "Set reference line" buttons

You can now set the range for the line fitting in the 2D-display with the mouse. There are two possibilities
for doing this:

- Setting the range:

E3 Move the mouse pointer to the left or right side of the range you want to set.

E32 Now mark the range to be modified. Press the left mouse button and keep it pressed. Move the
mouse pointer to the opposite side of the range you want to set.

E3 Release the mouse button. The selected range will now be applied.
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Fig. 3.35: Setting complete range for the line fitting
- Changing the range (drag and drop):

E32 Move the mouse pointer to the right or left side of the displayed range so that the mouse pointer is
located in one of the small marking rectangles.

E3 Press the left mouse button and keep it pressed. Now move the mouse pointer to the desired posi-
tion. The side of the range is moved with the mouse pointer.

E3 Release the mouse button.

Page 41



Working with scanCONTROL Configuration Tools

=2 [e#) (9] (R (e [# w7 [ e e [

59.0 o

56.0 —f

54.0 —f

2 [rmm)
&

52.0 —

50.0 —f

8.0 6.0 4.0 2.0

£2] (o] () (A (] [ w7 [ (a2 [

59.0 —

56.0 |

540 —

2 [mm)
+

52.0 |

50.0 |

L o e s s s s s ey s s e s s B
8.0 5.0 -4.0 2.0 20 4.0 6.0 7.7

0.0
X [mm]

Fig. 3.36: Changing the range for the line fitting

As well as the mouse interaction, you have the possibility to manually edit the values for the range for the

line fitting.

E3 If not already done so, activate the "Set reference line" mode (see above, Fig. 3.34).

E3 Press the right mouse button in the 2D-display.

The "Edit reference" dialog is displayed where you can manually edit the values of the ranges for the line

fitting.
Edit reference @
Min [mm] Max [mm]
Line 1: -4.57 -3.36
Line 2: 244 7.73

Fig. 3.37: "Edit reference" dialog box
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3.13.5 Setting a Minimum Height

It is necessary to specify a minimum height for the measurement in some measuring programs. For ex-
ample, for the measurement of a weld, only those points whose distance from the reference line is great-
er than the minimum height are considered for the measurement. A more detailed description can be
found in the respective Chapters for the individual measuring programs. Proceed as follows in order to
specify the minimum height for the measurement:

If not already done, press the button "Set minimum height" (see Fig. 3.38) in the "Measurement" toolbar.
You are now in the "Set minimum height" mode. The button remains pressed and the minimum height is
shown in the 2D-display as a blue line parallel to the reference line.

LAl

Fig. 3.38: "Set minimum height" button

You can now set the minimum height for the measurement with the mouse. Proceed as follows:

E3 Move the mouse pointer on the blue line which represents the minimum height.

E3 Press the left mouse button and keep it pressed. Now move the mouse pointer to the desired posi-
tion. The minimum height is moved with the mouse pointer.

E32 Release the mouse button.
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Fig. 3.39: Setting minimum height
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As well as the mouse interaction, you have the possibility to manually edit the minimum height.

E3 If not already done so, activate the "Set minimum height" mode (see above, Fig. 3.38).
E3 Press the right mouse button in the 2D-display.

The "Edit threshold" dialog is displayed where you can manually edit the minimum height.

Edit threshold =]

Threshold [mm]: 0.5

Fig. 3.40: "Edit threshold" dialog box
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3.13.6 Activating the Dynamic Tracking of the Ranges

scanCONTROL Configuration Tools makes it possible for you to dynamically track the range for cutting
out, the ranges for the line fitting and the measurement ranges resulting from these. In this way, the
measurement can also be performed correctly in case of position change in the X/Z direction, e.g. for
curves of the beading track or bulges and indentations in the material. The ranges are coupled to an as-
signed point of the profile, the so-called anchor point, for the dynamic tracking. This point is also used as
a reference characteristic in order to create orientation at the target.

i

Fig. 3.41: "Dynamic tracking" button

Proceed as follows in order to parameterize and activate the dynamic tracking:

E3 Set the ranges for the line fitting (see Chapter 3.13.4) and, if necessary, the range for cutting out
(see Chapter 3.13.2).

E2 Press the "Dynamic tracking" button in the "Measurement" toolbar (see Fig. 3.41).

The "Dynamic tracking" dialog is displayed (see Fig. 3.42). The potential candidates for the anchor point
are highlighted in turquois in the 2D-display (see Fig. 3.44).

T, Dynamic tracking T -
Tracking target: |F‘.eferences - |
Tracking source: . -

(Anchor point) |Program 1: Edge point - |
[ OK ] | Cancel |

Fig. 3.42: "Dynamic tracking" dialog box
Make the following settings:

- Tracking target: Select the measurement ranges to be tracked:
= Region of interest: The range for cutting out.
= References: The ranges for line fitting.
= Region of interest + References: The range for cutting out and the ranges for line fitting.

Note: The "Region of interest" and "Region of interest + References" options are only available if there are
active measuring programs being processed previously to the current measuring program and providing
anchor points.

Note: If using the "Maximum point", "Minimum point", "First point" or "Last point" measuring program, only
the "Region of interest" option is available.

- Tracking source (Anchor point): Select the anchor point. The following options are available:
= Measurement results: Points which are provided as anchor points by previous measuring
programs.
= Extreme points: The extreme points inside the range for cutting out of the current measur-
ing program (First, Last, Minimum, Maximum Point). The extreme points are only available if
the "Tracking target" parameter is set to "References".

Note: The following dialog is displayed in case of no anchor points being available:
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I, Dynamic tracking

Mo anchor peints from previcus measuring programs available! Dynamic
l % tracking is disabled!

-

=

Fig. 3.43: Information dialog box in case of missing anchor points

An overview of the available measuring programs which are providing anchor points is shown below:

- Maximum Point

- Minimum Point

- First Point

- Last Point

- Absolute Angle/Offset (if using "Center of gravity")
- Intersection Point

- Single Offset (if using "Center of gravity")
- Double Offset (if using "Center of gravity")
- Edge Left

- Edge Right

- Surface Maximum

- Surface Minimum

- Seam Start/End

- Seam Maximum

- Groove Start/End

- Groove Minimum

4 1

i@ MRIE

[

2621

2454

L
2416 Y
'y

2348

(% [ (&

Fig. 3.44: Possible candidates for the anchor point
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1-2: Results from previous measuring programs.
3-6: Extreme points of the current measuring program.

E2 In the "Dynamic tracking" dialog (see Fig. 3.42), select the ranges to be tracked and the desired
anchor point and confirm with "OK".

The dynamic tracking is now active. The "dynamic tracking" button (see Fig. 3.41) remains pressed. The
coupling of the ranges to the anchor point is symbolized with turquois lines in the 2D-display.

In order to deactivate the dynamic tracking, press the "Dynamic tracking" button again (see Fig. 3.41).
The dynamic tracking is now deactivated.

3.14 Saving and Loading Parameters

Configuration Tools 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 addition, you can also specify different tolerances for a single measuring task. You can simplify
the configuration 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.

3.14.1 Saving Parameters to File

In order to save the parameters of all active measuring programs, either select the menu item "Parame-
ters > Save parameters to file..." or press the corresponding button (see Fig. 3.45) in the "General"
toolbar.

=

L]
Fig. 3.45: "Save parameters to file" button

A standard Windows dialog is displayed for selection of the path and file name for saving the parameters.
As standard, the file name has the extension ".sc1". You can use a different file extension by selecting the
"All files (*.*)" option in the Windows dialog in the "File type" selection field. The parameters are saved in
the selected file after confirmation of the dialog.

3.14.2 Loading Parameters from File

In order to load previously saved parameters of measuring programs, either select the menu item "Pa-
rameters > Load parameters from file..." or press the corresponding button (see Fig. 3.46) in the "Gen-
eral" toolbar.

r‘—_

Fig. 3.46: "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. As standard, the file name has the extension ".sc1". You can use a different file
extension by selecting the "All files (*.*)" option in the Windows dialog in the "File type" selection field.
The parameters are loaded into the current measuring program after confirmation of the dialog.

Note: In case of loading parameters which don't contain the active measuring program or if the position
of the program doesn't match with the position in the loaded parameter set, a warning dialog appears.
After confirming the dialog Configuration Tools returns to the Main View and loads the desired parameter
file.
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\Tg, Load parameters ﬂ \T¢, Load parameters ﬂ

The loaded parameter set doesn't contain the current measuring program.

The program number of the current measuring program doesn't match with the
loaded parameter set. Configuration Tools will return te the Main View and load
the parameter file. Continue?

Configuration Tools will return to the Main View and load the parameter file.
Continue?

e I % ]

Fig. 3.47: Warning dialog "Load parameters"
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3.14.3 Reset Parameters to Default Settings

In order to reset the parameters of the current measuring program and of all active measuring programs
respectively to their default settings, either select the menu item "Parameters - Reset..." or press the
corresponding button (see Fig. 3.48) in the "General" toolbar.

[
! DEF
Fig. 3.48: "Reset" button

A dialog is displayed (see Fig. 3.49) where you can select which parameters should be reset.

I Reset parameters l D |t
- Parameter
Scanner settings
I, Reset parameters l X
Display settings
Region of interest _ Parameter
Reference lines Scanner settings
Minimum height Display settings
Dynamic tracking Filter fOutputs
Check all Check all
[ K. ] I Cancel J [ OK. J [ Cancel l

Fig. 3.49: "Reset" dialog box (Example 1: "Seam Width/Height", Example 2: "Outputs and Results")

The following parameters can be reset:

Scanner settings: The parameters of the scanCONTROL measurement system (see Chapter 3.7,
3.8, 3.9).

Display settings: The settings of the 2D-display (see Chapter 3.12).

Region of interest: The range for cutting out a profile (see Chapter 3.13.2).

Reference lines: The range for determination of the (reference) straight lines (see Chapter 3.13.4).
Minimum height: The threshold value for the detection of significant profile sections (see

Chapter 3.13.5).

Dynamic tracking: The settings for the dynamic tracking of the search ranges (see Chap-

ter 3.13.6).

Combined signals: The signals for combining measured values (see Chapter 5).

Filter/Outputs: The settings for filtering measured values (see Chapter 6.1) and for evaluation and
output of the measured values (see Chapter 6.2, 6.3, 6.4, 6.5 and 6.6).

Result monitor: The settings for the statistical evaluation of measured values (see Chapter 7).

E3 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.

E3 Press "OK" in order to reset the selected parameters.

Note: The possible settings in the "Reset" dialog vary depending on the measuring program.
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3.14.4 Store Parameters permanently on scanCONTROL

Configuration Tools makes it possible for you to permanently store the parameters of all active measuring
programs and the configuration of the output ports on the connected scanCONTROL measurement sys-
tem. So, in combination with the scanCONTROL Smart product series which operates as an independent
unit and without a connected PC, measurements can also be performed after a failure and recovery of
the power supply without having to connect the measurement system to the PC again.

Note: Saving parameters to scanCONTROL is not available in the "Display Image Data" view and in the
main view.

In order to save the parameters of all active measuring programs and the configuration of the output
ports on the connected scanCONTROL Smart measurement system, either select the menu item "Param-
eters > Save parameters to scanCONTROL..." or press the corresponding button (see Fig. 3.50) in the
"General" toolbar.

AC]

Fig. 3.50: "Save parameters to scanCONTROL" button

The "Save user mode" dialog (see Fig. 3.51) is displayed. In this dialog, select the storage location on the
scanCONTROL measurement system where the current parameters should be saved. These storage

locations are called "User modes". The maximum number of "User modes" is 15. The parameters are
saved in the selected user mode after confirmation of the dialog.

I, Save user mode I. ? ihI

- Save parameters to scanCONTROL

User mode: | i b |

- Scanner
Type: scanCONTROL 2910-10 BLv39-14
SM: 215100063
IP address: 169,254,152, 168

[ OK ] | Cancel |

Fig. 3.51: "Save user mode" dialog box

Note: Details for loading a user mode can be found in Chapter 3.14.5, 8.3 and in the instruction manual
of the measurement system used.

Note: In case of using the scanCONTROL Compact or scanCONTROL High-Speed product series, only
the parameters located in the "Scanner settings" (see Chapter 3.7, 3.8 and 3.9) section are stored. In
order to save all measurement parameters please use the scanCONTROL Smart product series.
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3.14.5 Load Parameters from scanCONTROL

Use the "Load parameters from scanCONTROL" function in order to read the current parameter settings
or parameter settings which have been saved on the measurement system (see Chapter 3.14.4) back into
the software. To do this, either select the menu item "Parameters > Load parameters from scanCON-
TROL..." or press the corresponding button (see Fig. 3.52) in the "General" toolbar.

Note: Loading parameters from scanCONTROL is only available in the main view and in the "Result
Combination", "Outputs and Result" and "Result Monitor" views.

Fig. 3.52: "Load parameters from scanCONTROL" button

The "Load user mode" dialog appears. Select the parameter set (User mode) or the current parameter
settings to load. After you have confirmed the dialog with OK, the selected parameters on the scanCON-
TROL measurement system are activated and the software reads the parameter set from the measure-
ment system and returns to the recently opened view.

Ic, Load user mode . ? £ |

- Load parameters from scanCONTROL

User mode: | 1 (current) - |

- Scanner
Type: scanCONTROL 2910-10 /BLv35-14
SM: 215100063
IP address: 169.254.152. 168

[ OK. ] | Cancel |

Fig. 3.53: "Load user mode" dialog box
If the parameters couldn't be read out from the selected user mode, an error message appears.
In the following possible warning and error messages and their reasons are listed:

- The selected user mode contains no measuring parameters. You can only read user modes which
were saved with the function "Save parameters to scanCONTROL" (see Chapter 3.14.4).

- You are using the scanCONTROL Compact or scanCONTROL High-Speed product series. Only
the parameters located in the "Scanner settings" (see Chapter 3.7, 3.8 and 3.9) section are loaded.
In order to load all measurement parameters please use the scanCONTROL Smart product series.

- The scanCONTROL firmware doesn't support saving and reading user modes. To be able to use
this function, scanCONTROL requires a firmware > = 24.

- An older version of scanCONTROL Configuration Tools was used to store the parameters. Only pa-
rameters stored with version 2.0 and above can be read out.

- The number of points per profile stored in the user mode is too small. Only user modes stored with
a sufficient number of points per profile can be read out.

3.14.6 Backup parameter sets from scanCONTROL to a file

Use the "Parameters - Backup user modes to file ..." menu entry in order to save all parameter sets,
which are stored on the scanCONTROL measurement system (User modes) (see Chapter 3.14.4) to a
file.

A standard Windows dialog is displayed for selection of the path and file name for saving the parameters.
As standard, the file name has the extension ".bin". The parameters are saved in the selected file after
confirmation of the dialog. The progress of the process is showed in an information dialog box.
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I'L_ Backup user medes (SMN: 215100063)

e

Backup of user mode 4in progress...

Fig. 3.54: "Backup user modes" dialog box

Note: Backing up user modes is only available in the main view (see Chapter 3.2).

3.14.7 Restore backed parameter sets from a file to scanCONTROL

Use the "Parameters - Restore user modes from file..." menu entry in order to restore saved parameter

sets (User modes, see Chapter 3.14.6) to the scanCONTROL measurement system.

A standard Windows dialog is displayed for selection of the path and file name from which the parame-
ters should be restored. As standard, the file name has the extension ".bin". After confirming the dialog,
the parameters of the selected file are read and transferred to the connected scanCONTROL measure-
ment system. Empty parameter sets (User modes) are filled with the factory settings. The progress of the

process is showed in an information dialog box.

I'L_ Restore user modes (SM: 215100063)

=

Restore of user mode 2 in progress...

Fig. 3.55: "Restore user modes" dialog box

Note: The settings can be restored only if the same type of measurement system was used when saving

the settings.

Note: Restoring user modes is only available in the main view (see Chapter 3.2).

Note: When you restore user modes from a file all existing user modes on the scanCONTROL measure-

ment system will be overwritten.

3.15 Menu Bar

A summary of the menu bar functions (see Fig. 3.56) can be seen in the following.

1 2 3 4

| | |
File [Parameters] [Gptiu:uns]

Fig. 3.56: Menu bar
1 - File:

Pararneters  Options 7
v' | scanCONTROL

Save profiles
Load profiles
Activate protocol results

Deactivate protocol results
Program selector

Export profiles

Exit

Fig. 3.57: "File" menu

Ctrl+F1
Ctrl+F3
Ctrl+F2
Ctrl+F6
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scanCONTROL: Selects the scanCONTROL measurement system connected to the PC
as data source (see Chapter 3.5).

Save profiles: Saves profiles which are transferred by scanCONTROL to a file (see
Chapter 3.6).

Load profiles: Selects a file in which profiles have been saved previously as data source
(see Chapter 3.5).

Activate protocol results: Activates the logging of measured values (see Chapter 6.7).
Deactivate protocol results: Deactivates the logging of measured values (see

Chapter 6.7).

Program selector: Closes the current measuring program and returns to the Main View
(see Chapter 3.2).

Export profiles: Starts the "Export profiles" program (see Chapter 4.8).

Exit: Closes scanCONTROL Configuration Tools (see Chapter 3.22).

2 - Parameters:

File Options  ?

Load parameters from file Ctrl+0
Save parameters to file Ctrl+5
Load parameters from scanCOMTROL Ctrl+Alt+0
Save parameters to scanCOMNTROL Ctrl+Alt+5

Backup user modes to file

Restore user modes from file

Reset Ctrl+R

Fig. 3.58: "Parameters" menu

Load parameters from file: Loads parameters of measuring programs from a file (see
Chapter 3.14.2).

Save parameters to file: Saves the parameters of all active measuring programs to a
file (see Chapter 3.14.1).

Load parameters from scanCONTROL: Loads parameters which have been saved on
the scanCONTROL measurement system (see Chapter 3.14.5).

Save parameters to scanCONTROL: Saves the parameters of all active measuring
programs permanently on the scanCONTROL measurement system (see

Chapter 3.14.4).

Backup user modes to file: Backs up all parameter sets stored on the measuring
system (user modes) to a file (see Chapter 3.14.6).

Restore user modes from file: Restores saved parameter sets (User modes) from a file
to the scanCONTROL measurement system (see Chapter 3.14.7).

Reset: Resets the parameters to default settings (see Chapter 3.14.3).

3 - Options:
File  Parameters 7

Settings Ctrl+F7
Ethernet Configurator Ctrl+F&

Fig. 3.59: "Options" menu

Settings: Activates a dialog where you can make basic settings (see Chapter 3.20).
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= Ethernet configurator: Activates a dialog where you can modify the network settings of
scanCONTROL measurement systems (see Chapter 3.21).

File  Parameters Options
About Configuration Tools

Online help F1
Manual scanCONTROL Configuration Tools

Shortecuts

Documentation

Fig. 3.60: "?" menu

= About scanCONTROL Configuration Tools: Displays an information window about
scanCONTROL Configuration Tools.

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

= Manual scanCONTROL Configuration Tools: Opens the instruction manual of scan-
CONTROL Configuration Tools.

= Shortcuts: Opens an overview of the available key shortcuts (see Chapter 9.3).

= Documentation: Opens an overview where you can call up various help and documen-
tation about scanCONTROL.

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.

3.16 Functions of the "General" Toolbar

A summary of the functions of the "General" toolbar (see Fig. 3.61) can be seen in the following.

RER=N=NE-N =N
Fig. 3.61: "General" toolbar

Selects the scanCONTROL measurement system connected to the PC as data source (see
Chapter 3.5).

Selects a file in which profiles have been saved previously as data source (see Chapter 3.5).
Saves profiles which are transferred by scanCONTROL to a file (see Chapter 3.6).
Activates/Deactivates the logging of measured values (see Chapter 6.7).

Loads parameters of measuring programs from a file (see Chapter 3.14.2).

Saves the parameters of all active measuring programs to a file (see Chapter 3.14.1).

Loads parameters which have been saved on the scanCONTROL measurement system (see
Chapter 3.14.5).

Saves the parameters of all active measuring programs permanently on the scanCONTROL
measurement system (see Chapter 3.14.4).

5 B [ E & (A E 5 P

Resets parameters to default settings (see Chapter 3.14.3).

E:.
m
il

3.17 Functions of the "Display" Toolbar

A summary of the functions of the "Display" toolbar (see Fig. 3.62) can be seen in the following.

c3) (e8] ) (R[] [2) [ [

Fig. 3.62: "Display" toolbar

Note: The elements of the "Display" toolbar vary depending on the measuring program.
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Resets the 2D-display to the complete measuring range (see Chapter 3.12.1).

~
%4

s
eila

Activates or deactivates the automatic scaling of the 2D-display (see Chapter 3.12.2).

1:1| Activates or deactivates the "Keep aspect ratio" mode (see Chapter 3.12.3).

£

Activates or deactivates the "Zoom" mode (see Chapter 3.12.4).

<33

[

Activates or deactivates the "Move profile" mode (see Chapter 3.12.5).

Activates or deactivates the "Display extended information of a profile point" mode (see
Chapter 3.12.6).

e

Scales the 2D-display to the entire window (is only available in the "Display Image Data"
program).

R

Q Scales the 2D-display to the original image size (is only available in the "Display Image Data"
¥ program).

3.18 Functions of the "Measurement" Toolbar

A summary of the functions of the "Measurement" toolbar can be seen in the following.

Note: The elements of the "Measurement" toolbar vary depending on the measuring program.

Activates or deactivates the "Cutting out" mode (Select inside points, see Chapter 3.13.2).
Activates or deactivates the "Cutting out" mode (Select outside points, see Chapter 3.13.2).
Resets the range for "Cutting out" (see Chapter 3.13.3).

Activates or deactivates the "Set reference line" mode (see Chapter 3.13.4).

Activates or deactivates the "Set reference line (left)" mode (see Chapter 3.13.4).

Activates or deactivates the "Set reference line (right)" mode (see Chapter 3.13.4).

Activates or deactivates the "Set reference line (right)" mode (see Chapter 3.13.4).

Bl 2E| 26 || X [ X |H

Activates or deactivates the "Set minimum height' mode (see Chapter 3.13.5).

&

Activates or deactivates the dynamic tracking of the ranges (see Chapter 3.13.6).
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3.19 Navigation in Configuration Tools

In scanCONTROL Configuration Tools, you can use the navigation menu to switch to the following pro-
grams and views:

- Main View (Program Selector)
- Result Combination

- Outputs and Results

- Result Monitor

- Active measuring programs

- Display Image Data

- Display Profiles

- Save Profiles

To show the navigation menu (see Fig. 3.64), click on the "Navigation" button (see Fig. 3.63)

(=]

Fig. 3.63: "Navigation" button

™ First Point

- Last Point

)
|
(k4 Groove Width / Depth |
)

[_'. Single Offset

scanCONTROL

22 Result Combination

[.!'rﬁ Outputs and Results

[ e Result Monitar

[ L Display Profiles

[ ! Save Profiles

)
]
)
[E Display Image Data ]
)
)
)

[I:—} Program Selector

e

Fig. 3.64: "Navigation" menu
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3.20 Basic Settings

Select the menu item "Options = Settings..." to make basic settings for the software. The "Settings" dialog
is displayed (see Fig. 3.65).

Parameters in the "Settings" dialog

I Settings I. ? ihI
( Decimal precision of measured values A
Dedmal predsion: 3 —r 1
\. y,
( Display update rate when using scanCONTROL )
Mo, of profiles [1/s]: 10 =TT 2
y,
f Display update rate when using a loaded profile sequence —)
MNa. of profiles [1/s]: 10 e 3
ﬂ[}- Dnsplay ‘\
Show center of measuring range
Show recently loaded parameters
| Draw lines T4
Paint size: 2 =
J
A Warnings
Show warning before removing active programs
| Show warning before removing combined signals B 5
\. J
OK ] | Cancel |

Fig. 3.65: "Settings" dialog box

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

2 Display update rate when using scanCONTROL.: Edit the update rate of the display when using a
scanCONTROL measurement system.

3 Display update rate when using a loaded profile sequence: Edit the speed at which offline profile
sequences are played back.

4 2D-Display: Specify whether additional data are shown:
- Show center of measuring range: Shows the center of measuring range in the 2D-display.
- Show recently loaded parameters: Shows the recently loaded parameters in the 2D-display.
- Draw line: Draws a straight line between adjacent points in the 2D-display.
- Point size: Defines the point size in the 2D-display.

5 Warnings: Specify whether warnings are shown:
- Show warning before removing active programs: Shows a warning before removing a program
from the active program list.
- Show warning before removing combined signals: Shows a warning before removing a com-
bined signal.
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3.21 Adjusting scanCONTROL Network Settings (Ethernet Configurator)

You may adjust the system network settings (IP address, etc.) by selecting the "Options - Ethernet Con-
figurator" menu item. The "Ethernet Configurator" dialog will be opened.

Note: To be able to operate a scanCONTROL measurement system via Ethernet with Configuration
Tools, the measurement system and your PC must be located in the same subnet. Adjust any relevant
network settings for the measurement system in the "Ethernet Configurator" dialog.

I, Ethernet Configurator l TS|
- Device list
(?canCONTROL 2910-10 /BL v39-14 215100063 169.254.152.168 \
gapCONTROL 2711-25 177007 +33-08 109060020 10.6.36.157
&; j
I IIIIImmmm———— ——
- Dy e nfo —N esired configuration ‘\
Di scanCONTROL 2910-10 /BL v33-14 \ IP address: o
SN 215100063
Subnet mask:
MAC address: 00-0c-12-01-34-58
IP address: 169.254.152. 168 Befalial=nay C —r 4
Subnet mask: 255.255.0.0 [[] static 1P
Default gateway:  0.0.0.0 [ pHeP
Static IP: not activated Link local address /
, Ng .
DHCP: not activated

Link local address:  activated

\Qonﬁguraﬁon: 0.K. / Apply to selected device EEEE 6

‘ Scanning... ‘

Fig. 3.66: "Ethernet Configurator" dialog

Display elements and parameters in the "Ethernet Configurator" dialog:

1

Device list: This section lists all available measurement systems. Click "Scan" to refresh the list.
Select the desired measurement system.

Scan: Click this button to search for scanCONTROL measurement systems in all subnets connect-
ed to the PC. The scan progress is displayed. When the scanning is complete, any found meas-
urement systems are displayed in the list.

Device info: Displays the current settings for the selected scanCONTROL measurement system:

Device: Device name

SN: Serial number

MAC address: Physical address

IP address: IP address

Subnet mask: Subnet mask

Default gateway: Default gateway

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 measurement system cannot be used with Configuration Tools.
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4

Desired configuration: Use the following input fields to enter the network configuration for the se-

lected scanCONTROL measurement system:

- IP address: IP address

- Subnet mask: Subnet mask

- Default gateway: Default gateway

- 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".

- 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.

Suggest a configuration: Click this button to have a suitable configuration for the selected scan-
CONTROL measurement system determined automatically. After the process is complete, the sys-
tem automatically completes the input fields in the "Desired configuration" section.

Apply to selected device: Click this button to apply the network configuration specified in the
"Desired configuration" section to the selected scanCONTROL measurement system.

Proceed as follows to manually enter the network configuration parameters for a scanCONTROL meas-
urement system:

(=> |

HRVRVRY

When the "Ethernet Configurator" dialog is opened, the system automatically searches for available
measurement systems. If the measurement system is not connected to your subnet yet, establish a
connection, and click the "Scan" button. When scanning is complete, the measurement system is
displayed in the device list.

Select the required measurement system 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 measurement system.

Click OK to confirm the selections in the "Ethernet Configurator" dialog.

Proceed as follows to automatically specify network configuration parameters for a scanCONTROL
measurement system:

=2

2
=

(=
2

When the "Ethernet Configurator" dialog is opened, the system automatically searches for available
measurement systems. If the measurement system is not connected to your subnet yet, establish a
connection, and click the "Scan" button. When scanning is complete, the measurement system is
displayed in the device list.

Select the required measurement system from the device list.

Click the "Suggest a configuration" button to have a suitable network configuration for the selected
scanCONTROL measurement system determined automatically. After the process is complete, the
system automatically completes the input fields in the "Desired configuration" section.

Click "Apply to selected device" to apply the settings to the selected measurement system.

Click OK to confirm the selections in the "Ethernet Configurator" dialog.

3.22 Exiting scanCONTROL Configuration Tools

Select the menu item "File - Exit" or press the standard Windows button &5 in the title bar of the pro-
gram window in order to exit scanCONTROL Configuration Tools.
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4. Description of the Measuring Programs

The functions of the individual measuring programs are described in detail in the following. The measur-
ing programs are split into 6 groups. Additionally a "Tools" group is available which provides useful utili-
ties. The individual group views are activated from the Main View (see Chapter 3.2).

4.1

"Extrema" Group

Programs for determining extreme values can be found in the "Extrema" group.

(“L scanCONTROL Configuration Tool

File Parameters Options 7

reld 5 I BESFE B

scanCONTROL |

- Active programs - Program selector > Extrema

Minimum Point

\' : )

\
| L | .‘
g Meximum Point

00 Result Combination ]
o2 T — ] First Point Last Point
| l b Result Monitor ]
u
I Tools
- Display Display Save f ] Calibrate |
| - Image Data - Profiles ﬁ Profiles o Position

Fig. 4.1: "Extrema" group

Measuring programs in the "Extrema" group:

Maximum Point: Determination of the point with maximum Z coordinate.
Minimum Point: Determination of the point with minimum Z coordinate.
First Point: Determination of the point with minimum X coordinate.

Last Point: Determination of the point with maximum X coordinate.
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4.1.1 "Maximum Point" Measuring Program
Use the "Maximum Point" measuring program to determine the maximum point of a profile. Proceed as
follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).

- If necessary, limit the measuring range in order to eliminate interfering points ( = see Chap-
ter 3.13.2).

- If necessary, activate the dynamic tracking for the measuring range (| £/ see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Maximum X [mm]: The X coordinate of the maximum point of the currently transferred profile.
- Maximum Z [mm]: The Z coordinate of the maximum point of the currently transferred profile.

I, scanCONTROL Configuration Tools BE |

File  Parametosmg Options 7

2]

ZadA) B CONTROL

- Scanner settings —— - - Program 1: Maxi Point
>

Exposure time [ms]:  1.00 - z: '3)‘;2 q +
56.7
No. of profiles [1fs]: 25 — @ La) 7

[ Filter... ] [Advanoed... ] —

- Scanner status

Expa ] 0.01 7
Satura : 83.3 i

Mo, of profiles [1/g]: 6.8

54.0 —

- Protocol status

Protocol: inactive

Z [mm]
B
|
\'. .

50.0 —

47.5 —

T T T T T T T T T T T T T T T T T T T ]
£.4 -4.0 -2.0 .0 20 4.0 5.8

X mm%
G\
G  Maximum X [mm)] -0.312 |Uimum Z [mm] 54.175 |
77N
=7 | Active: scanCONTROL 2910-10 /BLv39-14 (H) <F1> Help |

N”
=

Fig. 4.2: "Maximum Point" measuring program
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Display elements and parameters in the "Maximum Point" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Display of the maximum point: In the 2D-display, the maximum point determined by the measur-
ing program is represented by an orange cross.
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4.1.2 "Minimum Point" Measuring Program
Use the "Minimum Point" measuring program to determine the lowest point of a profile. Proceed as fol-
lows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).

- If necessary, limit the measuring range in order to eliminate interfering points ( = see Chap-
ter 3.13.2).

- If necessary, activate the dynamic tracking for the measuring range (| £/ see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Minimum X [mm]: The X coordinate of the minimum point of the currently transferred profile.
- Minimum Z [mm]: The Z coordinate of the minimum point of the currently transferred profile.

I, scanCONTROL Configuration Tools BE
File  ParametcsmgOptions 7
E‘ﬂ*\) SRS - scanCONTROL |
- Scanner settings —— - - Program 2: Mini Point
Exposure time [ms]: 1.00 - = '3)‘;2 q - &
56.7
No. of profiles [1fs]: 25 — @ La) :| 1
[ Filter... ] [Advanoed... ] —
-Scannergtatus —— 1
Expos| @ ] 0.01 7
Satura® 5 83.5 |
Mo, of profiles [1/g]: 6.9
54.0 —
- Protocol status i
Protocol: inactive
——n ~
7 ] \
52,0
50.0 —
47.5 _‘ | T T T | T T | T T | T T | T T T | T T |
0.4 4.0 -2.0 0.0 2.0 4.0 5.8
X [mm]
G\
 Minimum X [mm] 2.365 | mum Z [mm] 51.782 |
VN
Ba | Active: scanCONTROL 2910-10 /BLv39-14 (H) <F1> Help |
et

Fig. 4.3: "Minimum Point" measuring program
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Display elements and parameters in the "Minimum Point" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Display of the minimum point: In the 2D-display, the minimum point determined by the measur-
ing program is represented by an orange cross.
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4.1.3 "First Point" Measuring Program

Use the "First Point" measuring program to determine the first point (left) of a profile. Proceed as follows:
- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- If necessary, limit the measuring range in order to eliminate interfering points (= see Chap-

ter 3.13.2).
- If necessary, activate the dynamic tracking for the measuring range (| £/ see Chapter 3.13.6).

The measuring program outputs the following measured values:

- First point X [mm]: The X coordinate of the first point of the currently transferred profile.
- First point Z [mm]: The Z coordinate of the first point of the currently transferred profile.
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Fig. 4.4: "First Point" measuring program
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Display elements and parameters in the "First Point" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Display of the first point: In the 2D-display, the first point determined by the measuring program
is represented by an orange cross.
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4.1.4 "Last Point" Measuring Program

Use the "Last Point" measuring program to determine the last point (right) of a profile. Proceed as follows:
- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- If necessary, limit the measuring range in order to eliminate interfering points ( = see Chap-

ter 3.13.2).
- If necessary, activate the dynamic tracking for the measuring range (| ¥| see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Last point X [mm]: The X coordinate of the last point of the currently transferred profile.
- Last point Z [mm]: The Z coordinate of the last point of the currently transferred profile.
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Fig. 4.5: "Last Point" measuring program
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Display elements and parameters in the "Last Point" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Display of the last point: In the 2D-display, the last point determined by the measuring program is
represented by an orange cross.
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4.2 "Angle" Group

Programs for angle measurement can be found in the "Angle" group.

- Active programs

- Program selector > Angle

m_. scanCONTROL Configuration Tools EE;L
File Parameters Options 7
rmE D sEFE | ®B scanCONTROL. |

Absolute Angle

Absolute / Offset

by
- .
~, -
~ .-
.
“-“

l 88 Result Combination
,!:fé Outputs and Results Double Angle Difference Angle Intersection Point
l b Result Monitor
Tools
- Display Display Save f ] Calibrate
- Image Data - Profiles ﬁ Profiles = Position

Fig. 4.6: "Angle" group

Measuring programs in the "Angle" group:

- Absolute Angle: Determination of the angle of a straight line to the X axis.

- Absolute / Offset: Determination of a straight line and calculation of the offset and the angle to the

X axis.

- Double Angle: Determination of two independent straight lines and calculation of the respective
angle to the X axis.
- Difference Angle: Determination of two independent straight lines and calculation of the angle be-
tween the two lines.
- Intersection Point: Determination of two independent straight lines and calculation of the coordi-
nates of the intersection point between both lines.
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4.2.1

"Absolute Angle" Measuring Program

Use the "Absolute Angle" measuring program to determine the angle of a straight line to the X axis. The
program determines the best fitting line to the profile points in an adjustable range and measures the
angle of this line to the X axis. Proceed as follows:

Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
Select the type of line fitting (see Fig. 4.7 and Chapter 3.13.1):
= One range is used for the determination of the fitting line. The line is fitted to the profile
points located in the adjustable range =,
= Two ranges are used for the determination of the fitting line. The line is fitted to the profile
points located in at least one of the two adjustable ranges .
If necessary, limit the measuring range in order to eliminate interfering points ( " see Chap-
ter 3.13.2).
Define the range or the ranges in which the line should be fitted to the profile points (til i see
Chapter 3.13.4).
If necessary, activate the dynamic tracking for the measuring range and for the range for the line fit-
ting respectively (| & see Chapter 3.13.6).

The measuring program outputs the following measured value:

Angle [°]: The measured angle between the fitted line and the X axis.
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Fig. 4.

7: "Absolute Angle" measuring program
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Display elements and parameters in the "Absolute Angle" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Type of line fitting: Select the type of line fitting in this input field (one range or two ranges).

Display of the angle: In the 2D-display, the angle determined by the measuring program is repre-
sented by an orange arc.
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4.2.2 "Absolute Angle/Offset" Measuring Program

Use the "Absolute Angle/Offset" measuring program to determine the 2D position of a straight line. The
program determines the best fitting line to the profile points in an adjustable range and measures the
angle and offset of this line. Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- Define the algorithm for the calculation of the offset (see Fig. 4.8, Chapter 4.3.1 and Chap-
ter 3.13.1):
= The Z coordinate of the barycenter of the points located in the fitting area is calculated = .
= The Z coordinate of the intersection point of the fitted line with the Z axis is calculated .
- Select the type of line fitting (see Fig. 4.8 and Chapter 3.13.1)
= One range is used for the determination of the fitting line. The line is fitted to the profile
points located in the adjustable range
= Two ranges are used for the determination of the fitting line. The line is fitted to the profile
points located in at least one of the two adjustable ranges
- If necessary, limit the measuring range in order to eliminate interfering points ( [ see
Chapter 3.13.2).
- Define the range or the ranges in which the line should be fitted to the profile points ( 4| see Chap-
ter 3.13.4).
- If necessary, activate the dynamic tracking for the measuring range and for the range for the line fit-
ting respectively (| & see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Angle []: The angle between the fitted line and the X axis.
- Offset [mm]: The offset of the fitted line.
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Fig. 4.8: "Absolute Angle/Offset" measuring program
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Display elements and parameters in the "Absolute Angle/Offset' measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Offset type: Select the algorithm for the calculation of the offset in this input field (see Chap-
ter 4.3.1).

Type of line fitting: Select the type of line fitting in this input field (one range or two ranges).

Display of the angle and offset: In the 2D-display, the angle determined by the measuring pro-
gram is represented by an orange arc. The offset is displayed using an orange arrow.
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4.2.3 "Double Angle" Measuring Program

Use the "Double Angle" measuring program to determine the angle of two straight lines to the X axis. The
program determines the best fitting line to the profile points in two adjustable ranges and measures the
angle of this line to the X axis in each case. Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- If necessary, limit the measuring range in order to eliminate interfering points (= see
Chapter 3.13.2).
- Define the ranges in which the lines should be fitted to the profile points ( # it/ see
Chapter 3.13.4).
- If necessary, activate the dynamic tracking for the measuring range and for the ranges for the line

fitting respectively ( &| see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Left Angle [°]: The angle between the left fitted line and the X axis.
- Right Angle [°]: The angle between the right fitted line and the X axis.
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Fig. 4.9: "Double Angle" measuring program

:@c]

- Program 3: Double Angle

56.7

54.0 —

I, scanCONTRCL Configuration Tools BE
File  ParametcsmyOptions 7
reaHA) eBF B scanCONTROL

Z [mm]

50.0 — -

-
N s
\ e
N
N
v
P - \\
4 N\
- “,
p
P N\ \
LY
-4 S
N
N

AN
4 ™,
\\

— \\\
47.5 _‘ | T T | | T T | T T | T T | T T |

6.4 -4.0 -2.0 0.0 2.0 4.0 5.8

X [mm]
G‘
| Left Angle [°] 41,750 |Ut Angle [°] -50.900 |

| Active: scanCONTROL 2910-10 /BLv39-14

Page 74



Description of the Measuring Programs

Display elements and parameters in the "Double Angle" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Display of the angles: In the 2D-display, the angles determined by the measuring program are
represented by orange arcs.
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4.2.4 "Difference Angle" Measuring Program

Use the "Difference Angle" measuring program to determine the angle between two straight lines. The
program determines the best fitting line to the profile points in two adjustable ranges and measures the
angle between the two lines. During the configuration of the measurement, you have the possibility to
configure the measurement manually or automatically:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).

- Define how the angle between both lines is calculated (angle between left and right range |a or
angle between right and left range (s, see Fig. 4.10 and Chapter 3.13.1).

- If necessary, limit the measuring range in order to eliminate interfering points ( [ see
Chapter 3.13.2).

- Define the ranges in which the lines should be fitted to the profile points ( # it/ see
Chapter 3.13.4).

- If necessary, activate the dynamic tracking for the measuring range and for the ranges for the line
fitting respectively ( &| see Chapter 3.13.6).

The measuring program outputs the following measured value:

- Angle [°]: The angle between the two fitted lines.
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Fig. 4.10: "Difference Angle" measuring program
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Display elements and parameters in the "Difference Angle" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Angle type: Select the angle type in this input field (angle between left and right range or angle be-
tween right and left range).

Display of the angle: In the 2D-display, the angle determined by the measuring program is repre-
sented by an orange arc.
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4.2.5 'Intersection Point" Measuring Program

Use the "Intersection Point" measuring program to determine the intersection point between two straight
lines. The program determines the best fitting line to the profile points in two adjustable ranges and cal-
culates the coordinates of the intersection point. Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).

- If necessary, limit the measuring range in order to eliminate interfering points (= see
Chapter 3.13.2).

- Define the ranges in which the lines should be fitted to the profile points ( # it/ see
Chapter 3.13.4).

- If necessary, activate the dynamic tracking for the measuring range and for the ranges for the line
fitting respectively ( &| see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Intersection X [mm]: The X coordinate of the intersection point between the two lines.
- Intersection Z [mm]: The Z coordinate of the intersection point between the two lines.
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Fig. 4.11: "Intersection Point" measuring program
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Display elements and parameters in the "Intersection Point" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Display of the intersection point: In the 2D-display, the intersection point determined by the
measuring program is represented by an orange cross.
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4.3 '"Edge/Step" Group

Programs for edge and step measurement can be found in the "Edge/Step" group.

D"b scanCONTROL Configuration Toels

File Parameters Options 7
rEd B B5BLFE B scanCONTROL ||

- Active prog - Program selector > Edge / Step

Single Offset Double Offset I

'
\

s | " « ||l
lgg Result Combination ] "a-- --ﬁ-. |

.E:IE Outputs and Results ] Step Height Edge Left Edge Right f
| l b Result Monitor ]
I L
: Tools '
- Display Display Save 71 Calibrate
! - Image Data - Profiles ﬁ Profiles ‘(-_“'.‘“ Position |

Fig. 4.12: "Edge/Step" group
Measuring programs in the "Edge/Step" group:

- Single Offset: Determination of a straight line and calculation of the offset of the line.

- Double Offset: Determination of two independent straight lines and calculation of the offsets of the
lines.

- Step Height: Determination of the height of a step.

- Edge Left: Determination of the position of a rising or falling edge with an edge orientation from left
to right.

- Edge Right: Determination of the position of a rising or falling edge with an edge orientation from
right to left.
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4.3.1 "Single Offset" Measuring Program

Use the "Single Offset" measuring program to determine the offset of a straight line. The program deter-
mines the best fitting line to the profile points in an adjustable range and determines the offset of the line.
Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- Define the algorithm for the calculation of the offset (see Fig. 4.13, Fig. 4.14 and Chapter 3.13.1):
= The Z coordinate of the barycenter of the points located in the fitting area is calculated L= .
= The Z coordinate of the intersection point of the fitted line with the Z axis is calculated ==.
- Select the type of line fitting (see Fig. 4.14 and Chapter 3.13.1)
* One range is used for the determination of the fitting line. The line is fitted to the profile
points located in the adjustable range .
= Two ranges are used for the determination of the fitting line. The line is fitted to the profile
points located in at least one of the two adjustable ranges
- If necessary, limit the measuring range in order to eliminate interfering points ( [ see
Chapter 3.13.2).
- Define the range or the ranges in which the line should be fitted to the profile points ( 4| see Chap-
ter 3.13.4).
- If necessary, activate the dynamic tracking for the measuring range and for the range for the line fit-
ting respectively (| & see Chapter 3.13.6).

AZ

Fig. 4.13: Algorithms for the offset calculation
The measuring program outputs the following measured value:
- Offset [mm]: The offset of the fitted line.
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Fig. 4.

14: "Single Offset" measuring program

Display elements and parameters in the "Single Offset" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).
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1 Offset type: Select the algorithm for the calculation of the offset in this input field (see Fig. 4.13).
Type of line fitting: Select the type of line fitting in this input field (one range or two ranges).

3 Display of the offset: In the 2D-display, the offset determined by the measuring program is repre-
sented by an orange arrow.
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4.3.2 "Double Offset" Measuring Program

Use the "Double Offset" measuring program to determine the respective offset of two straight lines. The
program determines the best fitting line to the profile points in two adjustable ranges and determines the
offset of the line in each case. Proceed as follows:

Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
Define the algorithm for the calculation of both offsets (see Fig. 4.13, Chapter 4.3.1 and Chap-
ter 3.13.1):

= The Z coordinate of the barycenter of the points located in the fitting area is calculated = .

= The Z coordinate of the intersection point of the fitted line with the Z axis is calculated .
Define the type of lines (parallel « or not parallel s, see Fig. 4.15 and Chapter 3.13.1). This selec-
tion is only available if the algorithm for the calculation of the offset is set to "Z coordinate of the in-
tersection point of the fitted line with the Z axis"
If necessary, limit the measuring range in order to eliminate interfering points (5 see
Chapter 3.13.2).
Define the ranges in which the lines should be fitted to the profile points ( # i see
Chapter 3.13.4).
If necessary, activate the dynamic tracking for the measuring range and for the ranges for the line
fitting respectively (| & see Chapter 3.13.6).

The measuring program outputs the following measured values:

Left Offset [mm]: The offset of the left line.
Right Offset [mm]: The offset of the right line.
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Fig. 4.15: "Double Offset" measuring program
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Display elements and parameters in the "Double Offset' measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Offset type: Select the algorithm for the calculation of the offsets in this input field (see Chap-
ter 4.3.1).

Line type: In this input field, select the type of the two lines ("parallel" or "not parallel").

Display of the offsets: In the 2D-display, the offsets determined by the measuring program are
represented by orange arrows.
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4.3.3
Use th

"Step Height" Measuring Program
e "Step Height" measuring program to determine the height of a step. The program determines the

best fitting line to the profile points in two adjustable ranges where both lines are parallel to each other.
The measuring program then determines the difference of the offsets of the lines in Z direction. Proceed
as follows:

Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
Define the algorithm for the calculation of the height (see Fig. 4.16, Fig. 4.17 and Chapter 3.13.1):
= The perpendicular distance of the two lines is calculated ~=
= [nitially the barycenters are calculated in both fitting ranges. The difference between the Z
coordinates of the barycenters is used as height =
= The distance between the two lines in Z axis direction is calculated ~-.
If necessary, invert the sign of the height (see Fig. 4.17).
If necessary, limit the measuring range in order to eliminate interfering points ( [H see
Chapter 3.13.2).
Define the ranges in which the lines should be fitted to the profile points ( i it/ see
Chapter 3.13.4).
If necessary, activate the dynamic tracking for the measuring range and for the ranges for the line
fitting respectively (| ¥ see Chapter 3.13.6).

Tl

.
=

Fig. 4.16: Algorithms for height calculation
The measuring program outputs the following measured value:
- Height [mm]: The height calculated according to the selected algorithm.
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Fig. 4.

17: "Step Height" measuring program
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Display elements and parameters in the "Step Height" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Height type: In this input field, select the algorithm for the calculation of the height (see Fig. 4.16)
and invert the sign of the height, if necessary.

Display of the height: In the 2D-display, the height determined by the measuring program is rep-
resented by an orange arrow.
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4.3.4 "Edge Left" Measuring Program

Use the "Edge Left" measuring program to determine the position of an edge. Thereby, the program de-
termines an edge which runs from left to right. The possible position of the edge is limited by two fitting
ranges and must be between these ranges. The program determines the best fitting line to the profile
points in each of the fitting ranges. A threshold relative to the left fitting line is specified and thus a parallel
intersecting line is produced. If the intersecting line intersects the profile, an edge is detected and the

measuring program determines the coordinates of the edge. Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).

- Define the type of the edge (see Fig. 4.18 and Chapter 3.13.1):

= The edge is rising and located between two reference ranges which are parallel = .
= The edge is rising. The range for the fitting line is located left of the edge ¥ .
= The edge is falling and located between two reference ranges which are parallel % .
= The edge is falling. The range for the fitting line is located left of the edge * .

- If necessary, limit the measuring range in order to eliminate interfering points (% see

Chapter 3.13.2).

- Define the ranges in which the lines should be fitted to the profile points ( i i see

Chapter 3.13.4).

- Define the position of the intersecting line ( | see Chapter 3.13.5).

- If necessary, activate the dynamic tracking for the measuring range and for the ranges for the line

fitting respectively (| ¥ see Chapter 3.13.6).
The measuring program outputs the following measured values:

- Edge X [mm]: The X coordinate of the calculated edge.
- Edge Z [mm]: The Z coordinate of the calculated edge.
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Fig. 4.18: "Edge Left" measuring program
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Display elements and parameters in the "Edge Left" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Type of the edge: Select the type of the edge (see above) in this input field.

Display of the edge position: In the 2D-display, the edge position determined by the measuring
program is represented by an orange cross.
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4.3.5 "Edge Right" Measuring Program

Use the "Edge Right" measuring program to determine the position of an edge. Thereby, the program
determines an edge which runs from right to left. The possible position of the edge is limited by two fitting
ranges and must be between these ranges. The program determines the best fitting line to the profile
points in each of the fitting ranges. A threshold relative to the right fitting line is specified and thus a paral-
lel intersecting line is produced. If the intersecting line intersects the profile, an edge is detected and the
measuring program determines the coordinates of the edge. Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- Define the type of the edge (see Fig. 4.19 and Chapter 3.13.1): ,
» The edge is rising and located between two reference ranges which are parallel % .
* The edge is rising. The range for the fitting line is located right of the edge & .
» The edge is falling and located between two reference ranges which are parallel =¥ .
» The edge is falling. The range for the fitting line is located right of the edge ¥ .
- If necessary, limit the measuring range in order to eliminate interfering points (= see
Chapter 3.13.2).
- Define the ranges in which the lines should be fitted to the profile points ( i i see
Chapter 3.13.4).
- Define the position of the intersecting line ( | see Chapter 3.13.5).
- If necessary, activate the dynamic tracking for the measuring range and for the ranges for the line
fitting respectively (| ¥ see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Edge X [mm]: The X coordinate of the calculated edge.
- Edge Z [mm]: The Z coordinate of the calculated edge.
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Fig. 4.19: "Edge Right" measuring program
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Display elements and parameters in the "Edge Right" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Type of the edge: Select the type of the edge (see above) in this input field.

Display of the edge position: In the 2D-display, the edge position determined by the measuring
program is represented by an orange cross.
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4.4 "Surface" Group

Programs for surface inspection can be found in the "Surface" group.
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Fig. 4.20: "Surface" group
Measuring programs in the "Surface" group:

- Deviation: Determination of a straight line and calculation of the number of points and the average
deviation of the points from the line.

- Double Deviation: Determination of two independent straight lines and calculation of the average
deviation of the points from the respective line.

- Surface Maximum: Determination of a straight line and calculation of the distance and the X coor-
dinate of the point with maximum positive distance from the line.

- Surface Minimum: Determination of a straight line and calculation of the distance and the X coordi-
nate of the point with maximum negative distance from the line.
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4.4.1 "Deviation" Measuring Program

Use the "Deviation" measuring program to determine the average deviation of points from a straight line.
The program determines the best fitting line to the profile points in an adjustable range and calculates the
standard deviation of the distances of the points from the line. Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).

- If necessary, limit the measuring range in order to eliminate interfering points (= see
Chapter 3.13.2).

- Define the range in which the line should be fitted to the profile points ( |4/ see Chapter 3.13.4).

- If necessary, activate the dynamic tracking for the measuring range and for the range for the line fit-
ting respectively (| & see Chapter 3.13.6).

The measuring program outputs the following measured values:

- No. of points: The number of profile points in the fitting range.
- Sigma [mm]: The standard deviation of the distances of the points in the fitting range from the fit-
ted line.
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Fig. 4.21: "Deviation" measuring program
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Display elements and parameters in the "Deviation" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Display of the standard deviation: In the 2D-display, the standard deviation determined by the
measuring program is represented by two orange lines and arrows.
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4.4.2 "Double Deviation" Measuring Program

Use the "Double Deviation" measuring program to determine the average deviation of points from two
straight lines. The program determines the best fitting line to the profile points in two adjustable ranges
and calculates the standard deviation of the distances of the points from the associated line in each case.
Proceed as follows:

Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).

If necessary, limit the measuring range in order to eliminate interfering points ( = see

Chapter 3.13.2).

Define the ranges in which the lines should be fitted to the profile points ( 1t il see

Chapter 3.13.4).

If necessary, activate the dynamic tracking for the measuring range and for the ranges for the line
fitting respectively ( &| see Chapter 3.13.6).

The measuring program outputs the following measured values:

Sigma Left [mm]: The standard deviation of the distances of the points in the left fitting range from
the left line.

Sigma Right [mm]: The standard deviation of the distances of the points in the right fitting range
from the right line.
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Fig. 4.22: "Double Deviation" measuring program
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Display elements and parameters in the "Double Deviation" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Display of the standard deviations: In the 2D-display, the standard deviations determined by the
measuring program are each represented by two orange lines and arrows.
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4.4.3 "Surface Maximum" Measuring Program

Use the "Surface Maximum" measuring program to determine the maximum positive deviation of a sur-
face and its position. The program determines the best fitting line to the profile points in an adjustable
range and determines the point with maximum positive distance from the line. Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).

- If necessary, limit the measuring range in order to eliminate interfering points (5 see
Chapter 3.13.2).

- Define the range in which the line should be fitted to the profile points ( |4/ see Chapter 3.13.4).

- If necessary, activate the dynamic tracking for the measuring range and for the range for the line fit-
ting respectively (| & see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Position X [mm]: The X coordinate of the point with maximum positive distance from the line.
- Height [mm]: The maximum positive distance from the line.
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Fig. 4.23: "Surface Maximum" measuring program
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Display elements and parameters in the "Surface Maximum" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Display of the results: In the 2D-display, the point determined by the measuring program is rep-
resented by an orange cross. The maximum positive distance is indicated by an arrow.
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4.4.4 "Surface Minimum" Measuring Program

Use the "Surface Minimum" measuring program to determine the maximum negative deviation of a sur-
face and its position. The program determines the best fitting line to the profile points in an adjustable
range and determines the point with maximum negative distance from the line. Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).

- If necessary, limit the measuring range in order to eliminate interfering points (5 see
Chapter 3.13.2).

- Define the range in which the line should be fitted to the profile points ( |4/ see Chapter 3.13.4).

- If necessary, activate the dynamic tracking for the measuring range and for the range for the line fit-
ting respectively (| & see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Position X [mm]: The X coordinate of the point with maximum negative distance from the line.
- Depth [mm]: The maximum negative distance from the line.
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Fig. 4.24: "Surface Minimum" measuring program
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Display elements and parameters in the "Surface Minimum" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Display of the results: In the 2D-display, the point determined by the measuring program is rep-
resented by an orange cross. The maximum negative distance is indicated by an arrow.
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4.5 "Seam" Group

Programs for inspecting heightenings, for example of beading or welds, can be found in the "Seam"
group.
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i
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! - Image Data - Profiles ﬁ Profiles - Position |

Fig. 4.25: "Seam" group
Measuring programs in the "Seam" group:

- Start/End: Determination of a heightening and calculation of the X coordinates of the start and end
point.

- Maximum: Determination of a heightening and calculation of the coordinates of the point with max-
imum height.

- Width/Height: Determination of a heightening and calculation of its width and height.

- Area: Determination of a heightening and calculation of its area.
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4.5.1 "Seam Start/End" Measuring Program

Use the "Seam Start/End" measuring program to determine the start and end point of a significant height-
ening. For example, such a heightening can be a bead or weld. The program first determines a reference
line which is determined by line fitting in up to two adjustable ranges (so-called reference ranges). A min-
imum height relative to the reference line is specified. A heightening is detected for existing profile points

above the minimum height and the measuring program then determines the start and the end point of the
heightening.

Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- Define the type of the heightening (see Fig. 4.26 and Chapter 3.13.1):
= The heightening is located between two reference ranges which are on the same level . .
» The heightening is located between two reference ranges which are on different, parallel lev-
els L .
» There is a reference range which is located on the left side of the heightening «a .
= There is a reference range which is located on the right side of the heightening |« .
- If necessary, limit the measuring range in order to eliminate interfering points ( [ see
Chapter 3.13.2).
- Define the range/ranges in which the reference line should be fitted to the profile points ( [t i/ see
Chapter 3.13.4).
- Define the minimum height for the detection of the heightening ( [t/ see Chapter 3.13.5).
- If necessary, activate the dynamic tracking for the measuring range, for the ranges for the line fit-
ting and for the detection of the heightening ( | see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Start X [mm]: The X coordinate of the start point of the heightening.
- End X [mm]: The X coordinate of the end point of the heightening.
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Fig. 4.26: "Seam Start/[End" measuring program
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Display elements and parameters in the "Seam Start/End" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Type of the heightening: Select the type of the heightening (see above) in this input field.

Display of the start and end point: In the 2D-display, the start and end point determined by the
measuring program are each represented by an orange cross.
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4.5.2 "Seam Maximum" Measuring Program

Use the "Seam Maximum" measuring program to determine the maximum point of a significant heighten-
ing. For example, such a heightening can be a bead or weld. The program first determines a reference
line which is determined by line fitting in up to two adjustable ranges (so-called reference ranges). A min-
imum height relative to the reference line is specified. A heightening is detected for existing profile points
above the minimum height and the measuring program then determines the point with maximum dis-
tance from the reference line.

Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- Define the type of the heightening (see Fig. 4.27 and Chapter 3.13.1):
= The heightening is located between two reference ranges which are on the same level . .
» The heightening is located between two reference ranges which are on different, parallel lev-
els L .
» There is a reference range which is located on the left side of the heightening «a .
= There is a reference range which is located on the right side of the heightening |« .
- If necessary, limit the measuring range in order to eliminate interfering points ( [ see
Chapter 3.13.2).
- Define the range/ranges in which the reference line should be fitted to the profile points ( [t | see
Chapter 3.13.4).
- Define the minimum height for the detection of the heightening ( [t/ see Chapter 3.13.5).
- If necessary, activate the dynamic tracking for the measuring range, for the ranges for the line fit-
ting and for the detection of the heightening ( | see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Maximum X [mm]: The X coordinate of the maximum point of the heightening.
- Maximum Z [mm]: The Z coordinate of the maximum point of the heightening.
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Fig. 4.27: "Seam Maximum" measuring program
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Display elements and parameters in the "Seam Maximum" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Type of the heightening: Select the type of the heightening (see above) in this input field.

Display of the maximum point: In the 2D-display, the maximum point determined by the measur-
ing program is represented by an orange cross.

Page 105



Description of the Measuring Programs

4.5.3 "Seam Width/Height" Measuring Program

Use the "Seam Width/Height" measuring program to determine the width and height of a significant
heightening. For example, such a heightening can be a bead or weld. The program first determines a
reference line which is determined by line fitting in up to two adjustable ranges (so-called reference rang-
es). A minimum height relative to the reference line is specified. A heightening is detected for existing
profile points above the minimum height and the measuring program then determines the width and
height of the heightening.

Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- Define the type of the heightening (see Fig. 4.28 and Chapter 3.13.1):
= The heightening is located between two reference ranges which are on the same level . .
» The heightening is located between two reference ranges which are on different, parallel lev-
els L .
» There is a reference range which is located on the left side of the heightening «a .
» There is a reference range which is located on the right side of the heightening a« .
- If necessary, limit the measuring range in order to eliminate interfering points ([ see
Chapter 3.13.2).
- Define the range/ranges in which the reference line should be fitted to the profile points ( [t | see
Chapter 3.13.4).
- Define the minimum height for the detection of the heightening ( [t/ see Chapter 3.13.5).
- If necessary, activate the dynamic tracking for the measuring range, for the ranges for the line fit-
ting and for the detection of the heightening ( | see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Width [mm]: The width of the heightening.
- Height [mm]: The height of the heightening.
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Fig. 4.28: "Seam Width/Height" measuring program
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Display elements and parameters in the "Seam Width/Height' measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Type of the heightening: Select the type of the heightening (see above) in this input field.

Display of the width and height: In the 2D-display, the width and height determined by the meas-
uring program are each represented by an orange arrow.
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4.5.4 "Seam Area" Measuring Program

Use the "Seam Area" measuring program to determine the area of a significant heightening. For example,
such a heightening can be a bead or weld. The program first determines a reference line which is deter-
mined by line fitting in up to two adjustable ranges (so-called reference ranges). A minimum height rela-
tive to the reference line is specified. A heightening is detected for existing profile points above the mini-
mum height and the measuring program then determines the area of the heightening.

Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- Define the type of the heightening (see Fig. 4.29 and Chapter 3.13.1):
= The heightening is located between two reference ranges which are on the same level . .
» The heightening is located between two reference ranges which are on different, parallel lev-
els L .
» There is a reference range which is located on the left side of the heightening «a .
= There is a reference range which is located on the right side of the heightening |« .
- If necessary, limit the measuring range in order to eliminate interfering points ( [ see
Chapter 3.13.2).
- Define the range/ranges in which the reference line should be fitted to the profile points ([t | see
Chapter 3.13.4).
- Define the minimum height for the detection of the heightening ( [t/ see Chapter 3.13.5).
- If necessary, activate the dynamic tracking for the measuring range, for the ranges for the line fit-
ting and for the detection of the heightening ( | see Chapter 3.13.6).

The measuring program outputs the following measured value:

- Area [mm?]: The area of the heightening.
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Fig. 4.29: "Seam Area" measuring program
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Display elements and parameters in the "Seam Area" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Type of the heightening: Select the type of the heightening (see above) in this input field.

Display of the area: In the 2D-display, the area determined by the measuring program is dis-
played hatched.
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4.6

"Groove" Group

Programs for inspecting deepenings, for example of a groove or a gap, can be found in the "Groove"
group.
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Fig. 4.30: "Groove" group

Measuring programs in the "Groove" group:

- Start/End: Determination of a deepening and calculation of the X coordinates of the start and end

point.

- Minimum: Determination of a deepening and calculation of the coordinates of the point with maxi-

mum depth.

- Width/Depth: Determination of a deepening and calculation of its width and depth.
- Area: Determination of a deepening and calculation of its area.

Page 110



Description of the Measuring Programs

4.6.1 "Groove Start/End" Measuring Program

Use the "Groove Start/End" measuring program to determine the start and end point of a significant
deepening. For example, such a deepening can be a groove or gap. The program first determines a ref-
erence line which is determined by line fitting in up to two adjustable ranges (so-called reference ranges).
A minimum depth relative to the reference line is specified. A deepening is detected for existing profile
points below the minimum depth and the measuring program then determines the start and the end point
of the deepening.

Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- Define the type of the deepening (see Fig. 4.31 and Chapter 3.13.1):
» The deepening is located between two reference ranges which are on the same level s .
» The deepening is located between two reference ranges which are on different, parallel lev-
els wa .
» There is a reference range which is located on the left side of the deepening |u. .
» There is a reference range which is located on the right side of the deepening |us .
- If necessary, limit the measuring range in order to eliminate interfering points ([ see
Chapter 3.13.2).
- Define the range/ranges in which the reference line should be fitted to the profile points ( [t | see
Chapter 3.13.4).
- Define the minimum depth for the detection of the deepening ( =/ see Chapter 3.13.5).
- If necessary, activate the dynamic tracking for the measuring range, for the ranges for the line fit-
ting and for the detection of the deepening (| £/ see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Start X [mm]: The X coordinate of the start point of the deepening.
- End X [mm]: The X coordinate of the end point of the deepening.
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Fig. 4.31: "Groove Start/End" measuring program
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Display elements and parameters in the "Groove Start/End" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Type of the deepening: Select the type of the deepening (see above) in this input field.

Display of the start and end point: In the 2D-display, the start and end point determined by the
measuring program are each represented by an orange cross.
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4.6.2 "Groove Minimum" Measuring Program

Use the "Groove Minimum" measuring program to determine the minimum point of a significant deepen-
ing. For example, such a deepening can be a groove or gap. The program first determines a reference
line which is determined by line fitting in up to two adjustable ranges (so-called reference ranges). A min-
imum depth relative to the reference line is specified. A deepening is detected for existing profile points
below the minimum depth and the measuring program then determines the point with maximum distance
from the reference line.

Proceed as follows:

Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
Define the type of the deepening (see Fig. 4.32 and Chapter 3.13.1):
» The deepening is located between two reference ranges which are on the same level s .
» The deepening is located between two reference ranges which are on different, parallel lev-
els wa .
» There is a reference range which is located on the left side of the deepening s .
» There is a reference range which is located on the right side of the deepening |us .
If necessary, limit the measuring range in order to eliminate interfering points ( [H: see
Chapter 3.13.2).
Define the range/ranges in which the reference line should be fitted to the profile points ( [# it see
Chapter 3.13.4).
Define the minimum depth for the detection of the deepening ( =/ see Chapter 3.13.5).
If necessary, activate the dynamic tracking for the measuring range, for the ranges for the line fit-
ting and for the detection of the deepening (| £ see Chapter 3.13.6).

The measuring program outputs the following measured values:

Minimum X [mm]: The X coordinate of the minimum point of the deepening.
Minimum Z [mm]: The Z coordinate of the minimum point of the deepening.
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Fig. 4.32: "Groove Minimum" measuring program
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Display elements and parameters in the "Groove Minimum" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Type of the deepening: Select the type of the deepening (see above) in this input field.

Display of the minimum point: In the 2D-display, the minimum point determined by the measur-
ing program is represented by an orange cross.
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4.6.3 "Groove Width/Depth" Measuring Program

Use the "Groove Width/Depth" measuring program to determine the width and depth of a significant
deepening. For example, such a deepening can be a groove or gap. The program first determines a ref-
erence line which is determined by line fitting in up to two adjustable ranges (so-called reference ranges).
A minimum depth relative to the reference line is specified. A deepening is detected for existing profile
points below the minimum depth and the measuring program then determines the width and depth of the
deepening.

Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- Define the type of the deepening (see Fig. 4.33 and Chapter 3.13.1):
» The deepening is located between two reference ranges which are on the same level s .
» The deepening is located between two reference ranges which are on different, parallel lev-
els wa .
» There is a reference range which is located on the left side of the deepening |u. .
» There is a reference range which is located on the right side of the deepening |us .
- If necessary, limit the measuring range in order to eliminate interfering points ( [ see
Chapter 3.13.2).
- Define the range/ranges in which the reference line should be fitted to the profile points (it see
Chapter 3.13.4).
- Define the minimum depth for the detection of the deepening ( =/ see Chapter 3.13.5).
- If necessary, activate the dynamic tracking for the measuring range, for the ranges for the line fit-
ting and for the detection of the deepening (| £ see Chapter 3.13.6).

The measuring program outputs the following measured values:

- Width [mm]: The width of the deepening.
- Depth [mm]: The depth of the deepening.

I scanCONTROL Configuration Tools gm
File Paramete gy Options 7
TeaHA) BRoE B scanCONTROL |
-Scanner settings ———— - Program 3: Groove Width/Depth l
Exposure time [ms]: 2,00 - [ Eg ’;";‘g ‘K ’2\} %v)&, H'/ &
62.2 —
No. of profiles [1/s]: 25 = @ (e — e
[ Filter... ] [Advanced... ] B ]
-Scanner status — 4
Expas s]: 0.03 80.0 —|
Satura) . 80.5 i
Mo. of profiles [1/s]: 23.1 i
- Protocol status —— 7 /"_—“‘\\_‘
Protocol: inactive 58.0 — .-’
e — il ﬁ__'*—/—\—————_
A A A (|~ ] L
54.0 —
e o e e L e B I B B . EO B B B B B
-7.6 6.0 ~L0 -2.0 0.0 20 4.0 7.1
X [mm]
G Width [mm] 2.888 \Cth [mm] 1.145
7N
=] | Active: scanCONTROL 2910-10 /BLv39-14 (H) <F1> Help
e

Fig. 4.33: "Groove Width/Depth" measuring program
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Display elements and parameters in the "Groove Width/Depth" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Type of the deepening: Select the type of the deepening (see above) in this input field.

Display of the width and depth: In the 2D-display, the width and depth determined by the meas-
uring program are each represented by an orange arrow.
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4.6.4 "Groove Area" Measuring Program

Use the "Groove Area" measuring program to determine the area of a significant deepening. For example,
such a deepening can be a groove or gap. The program first determines a reference line which is deter-
mined by line fitting in up to two adjustable ranges (so-called reference ranges). A minimum depth rela-
tive to the reference line is specified. A deepening is detected for existing profile points below the mini-
mum depth and the measuring program then determines the area of the deepening.

Proceed as follows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).
- Define the type of the deepening (see Fig. 4.34 and Chapter 3.13.1):
» The deepening is located between two reference ranges which are on the same level s .
» The deepening is located between two reference ranges which are on different, parallel lev-
els wa .
» There is a reference range which is located on the left side of the deepening s .
= There is a reference range which is located on the right side of the deepening |us .
- If necessary, limit the measuring range in order to eliminate interfering points ( [ see
Chapter 3.13.2).
- Define the range/ranges in which the reference line should be fitted to the profile points ( [t i/ see
Chapter 3.13.4).
- Define the minimum depth for the detection of the deepening ( =/ see Chapter 3.13.5).
- If necessary, activate the dynamic tracking for the measuring range, for the ranges for the line fit-
ting and for the detection of the deepening (| £ see Chapter 3.13.6).

The measuring program outputs the following measured value:

- Area [mm?]: The area of the deepening.

I scanCONTROL Configuration Tools gm
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-Scanner settings ———— - Program 4: Groove Area H

= -

Exposure time [ms]: 2,00 - [ Eg e ‘K ’2\} %é 3‘5(, H'/ &
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. :——ﬁ_m__;_ﬁ_____
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7N
=" | Active: scanCONTROL 2910-10 /BLv39-14 (H) <F1> Help
.

Fig. 4.34: "Groove Area" measuring program
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Display elements and parameters in the "Groove Area" measuring program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save and load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Capter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile, the measuring ranges and measurement
results.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

"Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Results display: The results of the current valid measurement are displayed.

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Type of the deepening: Select the type of the deepening (see above) in this input field.

Display of the area: In the 2D-display, the area determined by the measuring program is dis-
played hatched.
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4.7 '"Tools" Group

In the bottom area of the main view you will find the "Tools" group which provides useful utilities.

I scanCONTROL Configuration Tools

|File Parameters  Optiens 7

scanCONTROL |

lgg | Result Combination

Outputs and Results

LR OOO0O000n

[ l[-\_,‘ Result Monitor
|
1 Tools
l
|
- Display Display Save Calibrate !
i ‘ Image Data A ‘ Profiles ‘ ‘ ﬁ ‘ Profiles ﬁl_f\ ‘ Position I
l

Fig. 4.35: "Tools" group
Programs in the "Tools" group:

- Display Image Data: Visualization of the image data recorded by the sensor matrix.
- Display Profiles: Display of the profile data.

- Save Profiles: Save profile sequences for later offline analysis.

- Calibrate Position: Adjusting the mounting position of the measurement system.
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4.7.1 "Display Image Data" Program

The original signal recorded on the sensor matrix of scanCONTROL is displayed using the "Display Im-
age Data" program. This program is useful for detecting and eliminating sources of errors and interfer-
ence, such as overexposure or multiple reflections.

File Parameters Options 7
Palk (p)E E $canCONTROL.
- Scanner settin - Display Image Data

Exposure time [ms]: 2.00 - ‘

No. of profiles [1/s]:

Fiter | Advanced... |

- Scan 9 us ——————
Mo, o ifs]: 26.7
1 —-{‘ Save image |]

- Note

f . | required to operate
u scanCONTROL 29X0 with the

"Display Image Data” program.

A Gigabit Ethernet connection is ‘

| Active: scanCONTROL 2910-10 /BLv39-14 (E) <F1> Help

N’

Fig. 4.36: "Display Image Data" program
Display elements and parameters in the "Display Image Data" program:

A "General" toolbar: Using this toolbar, you can load parameters (see Chapter 3.14) and reset se-
lected parameters to default settings (see Chapter 3.14.3).

B Scanner settings: Change the settings of scanCONTROL with these values. Detail information
about each parameter can be found in the Chapter 3.7 "Scanner settings". Only a part of the scan-
ner settings is available in the "Display image data" measuring program.

C 2D-display: This display shows the just recorded image of the sensor matrix. The measuring field
(see Chapter 3.9) selected with the "Measuring field" parameter is shown on the display as a red
rectangle.

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
E Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Save image: This saves the just recorded image of the sensor matrix to a file. A standard Windows
dialog is displayed for selection of the path and file name for saving the image. The image is saved
in "png" file format using the ".png" file extension.

2 "Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17)

Note: It is not possible in the "Display image data" program to save parameters permanently on scan-
CONTROL.
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4.7.2 "Display Profiles" Program
Use the "Display Profiles" program to display profiles.

File ParametcgmyOptions 7

@A) I scanCONTROL |
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- Scan us ———————— b
Exposiy s]: 0.02 —
Saturation [3&]: 80.6 56.0 —|

Mo. of profiles [1/s]: 24.9

54.0 —

Z[mm]

52.0 —

46'6_\ T T T T T T T T T T T T T T T T T T T
I I I I T I T I

-7.6 -6.0 -4.0 -2.0 0.0 2.0 4.0 71
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N
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—

Fig. 4.37: "Display Profiles" program
Display elements and parameters in the "Display Profiles" program:

A "General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save
profile sequences (see Chapter 3.6), load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

B Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Chapter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

C 2D-display: This display shows the last measured profile.

D "Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

E "Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

F Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).
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Y
a

.7.3 "Save Profiles" Program

ou create recordings of profile sequences with the "Save Profiles" program. Configuration Tools creates
file which can later be loaded into any measuring program. Use this function to save profile sequences

with a high scan rate. In doing so, the profiles are first buffered in the RAM of the PC and then saved in a

fil

e.

Note: It is also possible in the measuring programs described above to save profile sequences ("Gen-
eral" toolbar). However, only low scan rates are possible there as the data are written to the file immedi-
ately.

File Parameters Options 7
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—
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NILRE R L scanCONTROL. |
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54.0 —
~ Fila.
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Name: profile
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52.0 o

Data: full set )

stem info
RAM totalfrequired [ME]: 8051/4105
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4 "-lf B Stop Trigger ' -

buffered: 0 saved: 0 b

-7.6 -6.0 -4.0 -2.0 0.0 2.0 I l 7.1
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=" | Active: scanCONTROL 2910-10 /BLv39-14 <Fi> Help | |

Fig. 4.38: "Save Profiles" program

D
A
B
C

isplay elements and parameters in the "Save Profiles" program:
Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7).
2D-display: This display shows the last measured profile.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

Freeze 2D-display/Trigger mode

- Freeze 2D-display: Deactivates the 2D-display. When the display is deactivated, the
performance of the system is better and profiles can be saved with a higher scan rate. This
option is automatically deactivated when the measuring program is started.

- Trigger mode: You activate the trigger mode (see below, "Record" section) with this input field.
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2 File/Buffer

- Path: The directory in which the file is stored.

- Name: Input the name for the profile sequence to be saved here.

- No. of profiles: Maximum number of profiles which should be saved in the file. This number
should not be selected higher than necessary as the reserved part of the RAM for the profiles is
dependent on it. The upper limit for this parameter depends on the number of points per profile
(see Chapter 3.9).

- Data: Using this input field, select which information is saved in the profile file. This setting is
crucial for the resulting file size of the profile file and the maximum possible scan rate.

» x/z only: The X and Z coordinates of the individual measuring points will be saved. This
setting minimizes the file size.

» Xx/z + data: The information of the selected reflection is saved (X/Z coordinates, width,
maximum, threshold, moment Oth and 1st order).

= full set: All four reflections, the timestamp and the scanCONTROL settings are saved.
This setting results in an enlarged file and lower maximum possible scan rate, however it
is recommended as no information is lost with this setting.

Note: When using the format "x/z only" and "x/z + data", boundary points of the profile may be lost
under certain circumstances ("x/z only": a maximum of four points may be lost, "x/z + data ": a maxi-
mum of one point may be lost).

3 System info
- RAM total/required: Two values are displayed. The first value indicates the size of the physical
RAM of your system. The second value indicates the size of the memory which is necessary for
saving the profile sequences. This value depends, among other things, on the settings of the
parameters "No. of profiles" (File/Buffer) and "Points per profile" (Advanced scanner settings). If
the value of used memory exceeds the available memory, the system may accept user inputs
only very slowly and error-free behavior is no longer guaranteed.

4 Record

- Trigger mode, inactive: Start the recording of the profile sequences with the red "Record"
button. The profiles are now buffered in the RAM. The program shows you the status of this
process in the field "buffered: [profile number]". If the maximum number of profiles is reached,
the profiles are saved in the selected file. The buffering can be ended prematurely and the
saving started by pressing the "Stop" button. The time required for the operation varies
according to the size of the profile sequence. The program shows you the status of this process
in the field "saved: [profile number]".

- Trigger mode, active: Press the red "Record" button. The measuring program is now ready to
buffer profiles in the RAM. Press the "Trigger" button in order to buffer individual profiles. If the
maximum number of profiles is reached, the profiles are saved in the selected file. The buffering
can be ended prematurely and the saving started by pressing the "Stop" button. The time re-
quired for the operation varies according to the size of the profile sequence. The program
shows you the status of this process in the field "saved: [profile number]".

Note: It is not possible in the "Save profile" program to load profile sequences and to log measured val-
ues.

Note: In order to save the scanCONTROL settings in the profile file, select "full set" as file format.

Note: There may be a discrepancy between the setpoint value and the actual value for the scan rate used
for saving if the number of scans is set too high or the processing power of the PC is insufficient.
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4.7.4 "Calibrate Position" Program

Use the "Calibrate Position" program in order to adjust tilting and displacements which are caused by the
mounting position of the measurement system. You may rotate and translate the profile data and store
the resulting transformation permanently on the scanCONTROL measurement system. Proceed as fol-
lows:

- Configure the scanCONTROL measurement system ("Scanner settings", see Chapter 3.7).

- If necessary, limit the measuring range in order to eliminate interfering points ( " see Chap-
ter 3.13.2).

- If necessary, define a range in which a line should be fitted to the profile points ( .| see Chap-
ter 3.13.4). The current angle and offset of the fitted line will be shown in the results display and will
make the setting of the rotation angle and the translation offset easier for you.

- Use the "Rotation angle" and "Translation X/Z" input fields in order to rotate and translate the profile
(Transformation). The 2D-display shows the current and the transformed profile. The results display
shows the angle and offset of the current and the transformed fitted lines.

- Use the "Calibrate scanCONTROL" button in order to store the transformation permanently on
scanCONTROL. The original profile will disappear and only the transformed profile and the trans-
formed angle and offset will be displayed. The "Calibrate scanCONTROL" button will be replaced
by the "Reset calibration" button. The status line will show the hint "Calibration active".
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Fig. 4.39: "Calibrate Position" program
Display elements and parameters in the "Calibrate Position" program:

A "General" toolbar: Using this toolbar, you can load parameters (see Chapter 3.14) and reset
selected parameters to default settings (see Chapter 3.14.3).

B Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7).
Cc 2D-display: This display shows the last measured profile.

D "Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).
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E "Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

F Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).

Results display: The results of the current and of the transformed profile are displayed.

H Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

1 Transformation settings:

Rotation angle [°]: The angle by which the profile is rotated. The center of the measurement
range is used as center of rotation.

Translation X [mm]: The offset by which the profile is translated in X direction.

Translation Z [mm]: The offset by which the profile is translated in Z direction.

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

Calibrate scanCONTROL: Stores the transformation permanently on the scanCONTROL
measurement system.

Reset calibration: Deletes the stored transformation from the scanCONTROL measurement
system.

Note: In order to adjust the transformation or to store a new transformation on the scanCONTROL meas-
urement system, initially use the "Reset calibration" button (see Fig. 4.40) in order to clear the current
transformation.

Note: The transformation is performed as follows: At first the rotation through the center of the measure-
ment range is performed, and then the translation of the profile is performed.

- Calibrate settings

Reset calibration

Fig. 4.40: "Reset calibration" button
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4.8 "Export Profiles" Program

Use the "Export Profiles" program to save profiles in an Excel-compatible format. The profiles are saved
as "slk" files. Use the "File - Export profiles" menu entry in order to start the "Export Profiles" program.

[T, scanCONTROL Configuration Tools EE ‘
File Parametcgmy Options 7
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-Scan G us—————————————— |
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56.0 —
Saturation [%4]: 93.4
Mo, of profiles [1/s]: 26.7 ]

- Export settings
[™] Trigger mode

Path: ROEPSILON\Documents [ .. |

MName: profile

Trigger

S
Z[mm]

Exported: 0 52.0 —

47.1—

.2 4.0 -2.0 0.0 2.0 4.0 6.0 7.3
G S
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| Active: scanCONTROL 2910-10 /BLv39-14 G) <F1> Help

Fig. 4.41: "Export Profiles" program

Display elements and parameters in the "Export Profiles" program:

A "General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save
profile sequences (see Chapter 3.6), load parameters (see Chapter 3.14) and reset selected
parameters to default settings (see Chapter 3.14.3).

B Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Chapter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

C 2D-display: This display shows the last measured profile.

D "Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

E "Measurement" toolbar: Set the various search ranges and limits for the measurement using this
toolbar (see Chapter 3.18).

F Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).
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1 Export settings
- Trigger mode: You activate the trigger mode (see below, "Record" section) with this input field.
- Path: The directory in which the files are stored.
- Name: The name of the profile files which the profile data are exported to.

2 Record
- Trigger mode, inactive: Start the recording of the profile sequences with the red "Record" but-
ton. The transferred profiles are exported now. The process can be finished by pressing the
"Stop" button.
- Trigger mode, active: Press the red "Record" button. The measuring program is now ready to
export profiles. Press the "Trigger" button in order to export individual profiles. The process can
be finished by pressing the "Stop" button.

Note: The program stores the profiles as "slk" files. This format can be imported into other programs, for
example Microsoft Excel. One profile is stored in each file whereby the file names are automatically in-
cremented. For example, if the profile name is specified as "profile", the files "profile_00001.slk", "pro-
file_00002.slk" etc. are created. The profile counter is reset after 99999 profiles.

Note: Only profile points being inside the region of interest (Cutting out, see Chapter 3.13.2) are stored.
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5. Combining Results from Measuring Programs

After completing the configuration of the individual measuring programs, use the "Result Combination”
view to combine the results defined in the measuring programs. You can define up to eight signals for
combination purposes. For each signal, choose up to two results from the active measuring programs or
already combined results and the algorithm for calculation. In addition, you can add a constant value to
each signal defined this way.

Use the "Result Combination" button in the main view (see Chapter 3.2) or the navigation menu (see
Chapter 3.19) in order to access the "Result Combination" view. This view first displays all the signals
defined for calculation, along with the corresponding results:
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Fig. 5.1: "Result Combination" view - summary
Display elements and parameters in the "Result Combination" view:

A "General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), save parameters to a file and load parameters from a file (see
Chapter 3.14), store parameters permanently on scanCONTROL and load parameters from scan-
CONTROL (see Chapter 3.14) and reset selected parameters to default settings (see Chap-
ter 3.14.3).

B Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Chapter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

C 2D-display: This display shows the last measured profile and measurement results.

D "Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

E Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).
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Status line: Status and error messages are displayed on the status line. If errors occur in several

active measuring programs, the first error found is displayed in the order of the measuring pro-

F
grams (see Chapter 9.1).
1
2
currently valid measurement.
3

are shown in the 2D display.

Combined signals (setting): In this field, you can enable the editing of any signals that have al-
ready been defined or add new signals in order to combine measured values.

Combined signals (overview): Shows the signals combined and the associated results from the

Display of the measurement results: The signals combined (orange) and their operands (grey)

Use the "Combined signals" input field (see 1, Fig.Fig. 5.1), to define signals for calculation. Press the
button of a previously defined signal, or add a new signal. In the "Result Combination" view, appropriate

input fields are enabled:

I, scanCONTROL Configuration Tculs‘ E‘M
File Parameters Options 7
LR = L scanCONTROL |
- Scanner settings - Result Combination (|
Exposure time [ms]: 2.00 - ] = @Ag "l f
57.2 — I
No. of profiles [1/s]: 25 — @ 5
Filter... ] [ Advanced... ] — / ’_%'_
-Scanner status i
Exposure time [ms]: 0.11
Saturation [%]: 89.5 54.0 —
Mo, of profiles [1/g]: 25.3
- Protocol status 'E'
Protocol: inactive ‘ ™E52.0 —
o~ ~
/ Combined signal |
T -
“[ Difference distance HE
50.0 —
h ) Distance X HE \ o /
\ 47'77||||‘||||\||||||||\||||‘||||||||||||
7.7 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 9.7
i X [mm]
orithm \ - W‘ﬁﬁmeﬂ signal 1 N
" st 32 3t Signal name: Difference distance \
Y
N T 3t \'; \'x 1st operand: [Program 1: Height ']
T - .+ - T+ 2nd operand: [Program 2: Height ']
II h /\.\, ,”\.\I +Constant: 0,000
Program 1: Height [mm]: 6,864
"»_ h "\_\ R 5”"9|E Program 2: Height [mm]: 2.767
\ P s value / Difference distance [mm]: 4-y
=" | Active: scanCONTROL 2910-10 /BLv39-14 <F1> Help |

Fig. 5.2: "Result Combination" view - defining signals for calculation

Display elements and parameters in "Result Combination" view:

1

Combined signals (setting): In this field, activate the editing of any signals that have already been

defined or add new signals to be combined using measured values. The selected signal is high-

lighted in blue.

The button of the selected algorithm is highlighted in blue.

Algorithm: In this field, select the algorithm for calculating the measured values (see Chapter 5.1).

Combined signal x: In this field, enter the name for the selected signal x (x = 1 ... 8) and select the

measured values (operands), which are used for calculation. If necessary, specify a constant which
is added to the result of the calculation (see Chapter 5.2).

Display of the measurement results: In the 2D display the result of the calculation is shown (in

purple), as well as the selected operands (orange) and other possible operands (grey).
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To return to the overview after defining a combined signal and to display all the signals, press on the

active

5.1

signal (blue) in the "Combined signals" input field (see Fig. 5.2).
Algorithms available for the Combination of Measured Values

The following algorithms are available for combining measured values:

—

5.

»
3
4
aF
b4
S
-

\

-
ko

+

Iy
i

as
*

Single
value

Distance Z: Calculates the difference of the Z-coordinates of two points.

Distance X: Calculates the difference of the X-coordinates of two points.

Distance euclidean: Calculates the euclidean distance between two points.

Center of gravity: Calculates the center of gravity of two points.

Difference of distances: Calculates the difference between two distances.

Sum of distances: Calculates the sum of two distances.

Difference of angles: Calculates the difference between two angles.

Sum of angles: Calculates the sum of two angles.

Distance point to line: Calculates the shortest distance from a point to a line.

Perpendicular point: Calculates the foot point of a dropped perpendicular to a straight line

at a point.

Single value: You can select a measured value from the active measuring programs. It is

used for the addition of constants to measured values from measuring programs.

An overview of the available measured values (operands) and measuring programs that provide these
operands is shown below:

Points:
= Maximum Point
=  Minimum Point
= First Point
= Last Point
= Absolute Angle/Offset (if using algorithm "Center of gravity")
= Intersection Point
= Single Offset (if using algorithm "Center of gravity")
* Double Offset (if using algorithm "Center of gravity")
= Edge Left
= Edge Right
= Surface Maximum
= Surface Minimum
= Seam Start/End
= Seam Maximum
= Groove Start/End
= Groove Minimum
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- Distances:
= Absolute Angle/Offset
» Single Offset
= Double Offset
= Step Height
» Surface Maximum
» Surface Minimum
»  Seam Width/Height
» Groove Width/Height

- Angles:
= Absolute Angle
= Absolute Angle/Offset
= Double Angle
= Difference Angle
= Intersection Point

- Lines:
= Absolute Angle
» Absolute Angle/Offset
= Double Angle
= Difference Angle
= Intersection Point
= Single Offset
»= Double Offset
= Step Height

5.2 Defining Operands and Constants for a Combined Signal

Use the "Combined signal x" input field (see Fig. 5.2 and Fig. 5.3) to select the measured values (oper-
ands) for the calculation. In addition, you can also define a constant to be added to the result of the cal-
culation.

- Combined signal 1

Signal name: Difference distance
1st operand: |Program 1: Height - |
2nd operand: |Program 2: Height b |

+ Constant: 0.000

Program 1: Height [mm]: 6.861
Program 2: Height [mm]: 2,777
Difference distance [mm]: 4,083

Fig. 5.3: "Combined signal x" input field
Make the following settings:

- Signal name: Enter a name for the combined signal.

- 1st Operand: Select the first operand for the calculation.

- 2nd Operand: Select the second operand for the calculation.

-+ Constant: Define a constant to be added to the result of the calculation.

The currently valid values for the operands and the result of the calculation (including the constant) are
shown in the lower part of the input field.

5.3 Defining a new Signal for Calculation

The following example explains how to define a new signal for calculation:
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Combined si

50.0

F\dd combined signal

41.7
-1.7

—
Fig. 5.4: Defining a new signal for calculation - step 1
E3 Press the "Add combined signal" button to add a new signal for calculation (see Fig. 5.4).
The "Algorithm" input field (see Fig. 5.5) will be displayed:

-7 6.0 -4.0 -2.0 0.0
¥ [mm]
- Algorithm - Comb

LJ L) B

Il = Il + A~ ~F
N O 7231 728
:[ Difference of distances -
4l :{\_ single
/>/ A?f/ value

| Active: scanCONTROL 2910-10 /BLv39-14

Fig. 5.5: Defining a new signal for calculation - step 2

E3 Select the desired algorithm for the calculation in the "Algorithm" input field (see Chapter 5.1 and
Fig. 5.5).

The "Combined signal x" input field is displayed (see Fig. 5.6):

‘ T T T | T T T | T T T | T T T | T T T |
0.0 2.0 4.0 6.0 8.0 9.7
X [mm]

——  Combined signal 1

Signal name: Difference distance
1st operand: [Program 1: Height - ]
2nd operand: lProgram 2t Height - ]

+ Constant: 0.000

Program 1: Height [mm]: 6,860

Program 2: Height [mm]: 2777

Difference distance [mm]: 4,083
<F1> Help |

Fig. 5.6: Defining a new signal for calculation - step 3

E3 Use the "Combined signal x" input field (x = 1...8) to define the signal name and to select the oper-

and for the calculation (see Chapter 5.2 and Fig. 5.6). If necessary, define a constant to be added to
the result of the calculation.

Combined si
UL - Difference distance
1 50.0
@ Edit signal |
47.7
-T.7
Algorithm —
[ __|

Fig. 5.7: Defining a new signal for calculation - step 4
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E3 Press the button of the active signal (marked in blue, see Fig. 5.7) in the "Combined signals" input
field to finish defining the new signal. This takes you back to the overview; all the signals defined for
calculation are shown.
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6. Filtering and Evaluating Measured Values and Configuring Outputs

Use the "Outputs and Results" view in order to configure the measured values output ports of the scan-
CONTROL smart product series. Additionally you may choose to filter measured values, to save the con-

figurations of the active measuring programs and of the output ports permanently on scanCONTROL (see

Chapter 3.14.4) and to activate the logging of measured values (see Chapter 6.7).

Use the "Outputs and Results" button in the main view (see Chapter 3.2) or the navigation menu (see
Chapter 3.19) in order to access the "Outputs and Results" view.

- Scanner settings

Exposure time [ms]:  1.50

No. of profiles [1fs]: 25

-

s %

[ Fier. |

[ Advanced... ]

Mo, of profiles [1/g]:

0.11

- Scanner sig _—
Exposure 9
Saturation

80.3
23.3

1 "4 Protocol: inactive I

- Outputs and Results

I, scanCONTROL Configuration Tculs-- E‘M
File Parameters g#gns 7
ok (A) ® $canCONTROL

N w%@

‘ 55.9 —

| Q
=N

52.0

- Acti

=81

A Seam Width / Height

(e

Seam Width / Height l

i Difference Angle E

Z [mm]

>
L

50.0

B L T N B S S B

%O Resun Comtinston || ) / [Fiter | Digital out | Analog out | UDP out | N\
o
= = Program 1: Width ez @ Program 3: Angle w2000 @@
Program 1: Height 1.008 . Mone 0.000 .
Program 2: Width Loz @ Mone v.ooo @
Program 2: Height 0.679 o Mone 0.000 0)

Fig. 6.1: "Outputs and Results" view

N
| Active: scanCONTROL 2910-10 /BLv39-14 (F) <Fi>Hebp|

Display elements and parameters in the "Outputs and Results" view:

A "General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save pro-
file sequences (see Chapter 3.6), activate and deactivate the logging of measured values (see
Chapter 6.7), save parameters to a file and load parameters from a file (see Chapter 3.14), store
parameters permanently on scanCONTROL and load parameters from scanCONTROL (see Chap-

ter 3.14) and reset selected parameters to default settings (see Chapter 3.14.3).

B Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Chapter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

2D-display: This display shows the last measured profile and measurement results.

D "Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Chapter 3.17).

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).

Status line: Status and error messages are displayed on the status line (see Chapter 9.1). If errors
occur in several active measuring programs, the first error found is displayed in the order of the
measuring programs.

Page 134



Filtering and Evaluating Measured Values and Configuring Outputs

1 Protocol status: Indicates whether logging is active.

2 Active programs: Displays all active measuring programs. By pressing the corresponding button
the "Outputs and Results" view is closed and you enter the selected measuring program. You also
may choose to show or hide the measurement results of the individual measuring programs in the
2D-display using the "symbolic eye" buttons.

3 Filter/Output: Using these tabs you can make settings to filter measured values and select the
measured values to be output at the available output ports of scanCONTROL (only available for
scanCONTROL Smart, see Fig. 1.1, Chapter 6.1, 6.2, 6.3, 6.4, 6.5 and 6.6).

4 Display of the measurement results: In the 2D-display, the measurement results determined by
the active measuring programs are shown.
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6.1 Configuration of the Filters for Measured Values

Configuration Tools provides the possibility to filter measured values chronologically. It is possible to filter
up to eight measured values. To do so, select the "Filter" tab. The measured values of all active measur-
ing programs and the signals defined in the "Result Combination" view (see Chapter 5) are available.

Filter | Digital out | Analog out | Serial out |

Program 1: Maximum X {awg_5) -0.355 Mone 0.000
Program 1: Maximum Z {awg_5) 69,775 MNone 0.000
Program 2: Offset X (avg_5) 4,546 Mone 0,000
Program 2; Offset Z (avg_5) 54,134 Mone 0.000

Fig. 6.2: "Filter" tab

The current filtered values are listed in the "Filter" tab (see Fig. 6.2). Press the "Filter x" button to configure
the respective filter. The following dialog box will be displayed:

I, Filter settings [ ? iz_]
Filter 1 [Program 1: Width ']
Filter type: Filter size [tap]: & -
Memory block required / total: 24 f64

[ 0K l ’ Cancel ]

Fig. 6.3: Filter settings" dialog box
Make the following settings:

- Filter x: Select the measured value to be filtered.
- Filter type:
= average: Activate an average filter with this parameter.
= delay: This parameter activates the delayed output of a measured value. It is possible to de-
lay the output of a measured value by up to 31 measurement operations.
= median: Activate a median filter with this parameter.
- Filter size [tap]: Enter the filter size.
- Memory block required / total: The allocation of the filter memory block is displayed in this infor-
mation field. The filter memory space of the scanCONTROL measurement system is limited.

Confirm your settings with the "OK" button.

The filtered measurement values are labeled as follows: The filter type (avg, del or med) and filter size are
added to the name of the filtered measurement in curved brackets. For example, (med_3) stands for a
median filter of size 3.
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6.2 Configuration of the Digital Outputs

Depending on the type of sensor and configuration, scanCONTROL Smart has up to 8 digital outputs. In
the "Digital out" tab, select the signals to be issued at the digital outputs. The measured values and status
signals of all active measuring programs, a status signal for the complete measurement, the signals de-
fined in the "Result Combination" view (see Chapter 5), the filtered measured values and already config-
ured digital outputs are available.

]

Filter | Digital out

Frogram 1: Width 1802 () Program 3: Angle w2.080
Program 1: Height 0.9 None .00 @
Program 2: Width 1022 None 0.000 @
Program 2: Height 0.675 @ None 0.000 @

| Analeg out | UDP out |

Fig. 6.4: "Digital out" tab

The "Digital out" tab (see Fig. 6.4) shows the actual values for the digital outputs of scanCONTROL. Use
the "Port x" buttons in order to configure the according output ports. The "Digital port settings" dialog is

displayed.
I, Digital port 2 settings [ 2 ihJ
Signal name: Part OK
Current value Invert Logical link
Min: 1.8 o
= Value 1: IProgram 2: Width 'J 1.891 i
Max: 2
Min: 0.5 o
= Value 2 IProgram 2: Height ’J 0.665 o
Max: 0.7 AND T
Min: 2.6 e
E Value 3 ICombination: Sum distance 'J 2.799 =
Max: 2.9
[ OK ] I Cancel I

Fig. 6.5: "Digital port settings" dialog

The following settings are available:

- Signal name: Enter a name for the evaluated signal.
- Value x: Select the measured value to be evaluated.
= Min: The lower limit of the range for the evaluation of the selected measured value.
= Max: The upper limit of the range for the evaluation of the selected measured value.
» |nvert: Dependent on the setting of this parameter the selected digital out port behaves as
follows:

Inactive: If the signal is within the specified range a logical 1 (OK) will be issued at the
digital output, otherwise a logical 0 (nOK) will be issued. If the measurement value is
equal to the range limits a logical 1 (OK) will be issued. In the case of output of a sta-
tus signal, a logical 1 (OK) will be issued at the digital output if no error has occurred
during the measurement. If an error occurs during the measurement, a logical 0 (nOK)
will be issued.

Active: If the signal is within the specified range a logical 0 (nOK) will be issued at the
digital output, otherwise a logical 1 (OK) will be issued. If the measurement value is
equal to the range limits a logical 0 (nOK) will be issued. In the case of output of a sta-
tus signal, a logical 0 (nOK) will be issued at the digital output if no error has occurred
during the measurement. If an error occurs during the measurement, a logical 1 (OK)
will be issued.
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- Logical link: Specify whether the current result of the evaluation has to be logical linked with an-
other signal. You may link up to eight signals. The following algorithms are available for linking
measured values:

= AND: Logical AND link.
*= OR: Logical OR link.
= XOR: Logical XOR link.

In addition to the evaluation, you can specify whether the signal must meet an adjusted condition over
several measurements before it will be issued at the digital output (evaluation of a measurement series).
This is, for example, for the elimination of individual measurements, which are irrelevant for the evaluation
of the measurement series.

S Todo so, press the "Counter settings..." button (see Fig. 6.5) in order to show the "Digital port coun-
ter settings" dialog box (see Fig. 6.6).

If the evaluation of a measurement series is active for the current port, the font of the "Counter settings..."
button appears red or green.

I, Digital port 2 counter sett... M

Counted criteria: nCOK A

-
-

Number of events: 5

[ Ok H Cancel I

Fig. 6.6: "Digital port counter settings" dialog
Make the following settings:

- Counted criteria: Define the condition for the evaluation of the measurement series:
= OK: The Measurement series is OK if at least N consecutive measurements have been eval-
uated as OK.
= nOK: The Measurement series is nOK if at least N consecutive measurements have been
evaluated as nOK.
- Number of events: Enter the number N of measurements for the evaluation of the measurement
series.

£y Confirm your settings with the "OK" button.

Example: Digital output is nOK when the measurement is NOK for five times. This results in the following
developing:

Measurement evaluation === Measurement series evaluation
(Digital output)

1 1 OK

o | NOK

Fig. 6.7: "Digital port counter" example
E3 Confirm your settings with the "OK" button.

Note: By default, the logical value corresponds to the electrical level (OK = high level, nOK = low level).
In case of activating the "Invert level" parameter (see Chapter 3.9), the electrical signal, output at the digi-
tal outputs, is inverted (OK = low level, nOK = high level).
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6.3 Configuration of the Analog Outputs

Depending on the type of sensor and configuration, scanCONTROL Smart has up to 4 analog outputs. In
the "Analog out" tab, select the signals to be issued at the analog outputs. The measured values of all
active measuring programs, the signals defined in the "Result Combination" view (see Chapter 5) and all
filtered measured values are available.

Filter | Digital out | Analog out | UDP out |

Port 1 Program 1: Width 1.799
Port 2 Program 2: Width 1.915
Port 3 Program 3: Angle 102.090
Port 4 MNone 0.000

Fig. 6.8: "Analog out" tab

The "Analog out" tab (see Fig. 6.8) shows the actual values for the analog outputs of scanCONTROL. Use

the "Port x" buttons in order to configure the according output ports. The "Analog port settings" dialog is
displayed.

I Analog port settings &Iéj
Port 1 IProgram 1: Width 'J
Voltage: I[—ll:l; o]V vJ
Range Min: 5 Max 10

- [4.769; 10.230] mm
E oK ; I Cancel

Fig. 6.9: "Analog port settings" dialog
The following settings are available:

- Port x: Select the measurement result which should be issued at the respective port x (x = 1..4).
- Voltage:

» Specify the analog output clamp of the scanCONTROL Output Unit you are using. The speci-
fied range of measured values ("Range min" and "Range max") is mapped to the voltage or
current range of the output clamp:

e [-10;10]V
e [0;10]V
e [0; 20] mA
e [4;20] mA
- Range: Input the possible range of the measured value. The output signal will be scaled so that
the range of the measured value is mapped to the voltage range.
= Min: The lower limit of the measured value range.
= Max: The upper limit of the measured value range.

Note: The scaling resolution of scanCONTROL is limited. Configuration Tools calculates the range next in

size from the settings in the "Range" input field for the respective signal. The range actually used is shown
in the display "--> [min; max]".

Confirm your settings with the "OK" button.
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6.4 Configuration of the RS422 Port

scanCONTROL Smart has a RS422 port (scanCONTROL 26X0/29X0: half-duplex; scanCONTROL 27X0:
full-duplex) to output measured values. The measured values of all active measuring programs, the sig-
nals defined in the "Result Combination" view (see Chapter 5) and all filtered measured values (see Chap-
ter 6.1) are available. Also the error codes (see Chapter 9.1) of all active measuring programs, the num-
ber of the current profile, the states of the digital outputs and the current encoder value are available. The
measured values are transmitted as an ASCII string. The states of the digital outputs can be transmitted
as ASCII string or in binary format (see Chapter 8.2.4).

| Filter | Digital out | Analog out | Serial out |

Mumber of active signals: 5

Baudrate: 9600
Signals

Min. signal size; a

Separator values measurements tabulator line feed

Fig. 6.10: "Serial out" tab

Note: The "Serial out" tab is only available if the "Interface/protocol" parameter in the "Advanced scanner
settings" dialog box is set to "output unit + serial" (see Chapter 3.9).

Note: If you want to output the current encoder value, make sure the encoder input of scanCONTROL is
enabled (see Chapter 3.9, Parameters "Digital input mode" and "Encoder active").

The number of output measured values and the configuration of the RS422 interface are displayed in the
"Serial out" tab (see Fig. 6.10). Use the "Signals" button in order to configure the RS422 port. The "Serial
out settings" dialog is displayed.

I Serial out settings l Pl
fﬁ'lat TN - Sgnals
= - [Signal: IProgram 1: Width 'I]Currentvalue: 1.796
Separators: _
= E Signal: IProgram 1: Height 'I Current value: 0.995
) E B Signal: IProgram 2: Width YI Current value: 1.875
= B Signal: IProgram 2: Height 'I Current value: 0.657

[l s e . / = B Signal: IProgram 3: Angle 'I Current value: 102.100

QK ] I Cancel
Fig. 6.11: "Serial out settings" dialog
The following settings are available:
1 - Min. signal size: The minimum number of characters which will be transferred per measured

value. If the number of characters which are needed for the transmission of a measured value
is smaller than the specified parameter, leading spaces will be inserted for the measured value.
If the length of the measured value is greater than the specified parameter, the measured value
is transferred unchanged.
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Separator for measured values:
= Signals: Define a separator which will be inserted after each measured value:
o tabulator: A tabulator will be inserted as separator.
¢ line feed: A line feed character will be inserted as separator.
o user defined: Define up to 4 characters which will be inserted after each meas-
ured value.
- Separator for measurements:
» Measurements: Define a separator which will be inserted before or after each meas-
urement:
o tabulator: A tabulator will be inserted as separator.
¢ line feed: A line feed character will be inserted as separator.
o user defined: Define up to 4 characters which will be inserted before or after each
measurement.
- As prefix: On activating this parameter the separator will be inserted before each measure-
ment. When deactivating this parameter the separator will be inserted after each measurement.

2 - Add/Remove signals:
E Press this button, in order to add a measured value for output using the RS422
interface.

I;’ Press this button, in order to remove the selected measured value.

- Select the measured value to be output using the RS422 interface.

- Change the order of the measured values using "drag & drop". Move the mouse pointer to the
dragging area, press the left mouse button and keep it pressed. Now move the mouse pointer
to the desired position and release the mouse button. The measured value will be moved to
the desired position.

Note: Use the "Interface" tab sheet in the "Advanced scanner settings" dialog (see Chapter 3.9) in order to
set the baudrate for the RS422 interface.

The following port parameters are preset in scanCONTROL and cannot be changed:
- Data bits: 8
- Parity: none
- Stop bits: 2
- Flow control: none

S Confirm your settings with the "OK" button.

Note: A maximum of 160 characters per measurement can be transmitted via the RS422 port. If more
characters are transmitted, the residual characters are discarded.

Note: The measured values are transmitted to the RS422 interface using sensor coordinates. Please refer
to the table in Chapter 8.2.4 for the conversion of the measured values to real coordinates.
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6.5 Configuration of the Outputs using UDP

scanCONTROL Smart provides the possibility to output the results via Ethernet using UDP. The meas-
ured values of all active measuring programs, the signals defined in the "Result Combination" view (see
Chapter 5) and all filtered measured values (see Chapter 6.1) are available. Also the error codes (see
Chapter 9.1) of all active measuring programs, the number of the current profile, the states of the digital
outputs and the current encoder value are available. The measured values are transmitted as an ASCII
string. The states of the digital outputs can be transmitted as ASCII string or in binary format (see Chap-
ter 8.2.4).

| Filter | Digital out | Analog out | UDP out |

Mumber of active signals: 5

IP address/Paort: 169,254, 3. 1/61000
Signals

Min. signal size: 0

Separator values/measurements tabulator fline feed

Fig. 6.12: "UDP out" tab

Note: The "UDP out" tab is only available if the "Interface/protocol" parameter in the "Advanced scanner
settings" dialog box is set to "output unit + UDP" (see Chapter 3.9).

Note: If you want to output the current encoder value, make sure the encoder input of scanCONTROL is
enabled (see Chapter 3.9, Parameters "Digital input mode" and "Encoder active").

The number of output measured values and the configuration for the output using UDP are displayed in
the "UDP out" tab (see Fig. 6.12). Use the "Signals" button in order to configure the output of the meas-
ured values using UDP. The "UDP settings" dialog is displayed.

I, UDP out settings l P |
fﬁlat TN - Signals
= [Signal: IProgram 1: Width - I] Current value: 1.789
Separators: _
= B Signal: IProgram 1: Height 'I Current value: 0.990
Signals: tabulator -

) = B Signal: IProgram 2: Width 'I Current value: 1.948

E B Signal: lProgram 2: Height Y] Current value: 0.674

[l s == ) / = B Signal: IProgram 3: Angle 'I Current value: 102.120

OK ] I Cancel
Fig. 6.13: "UDP out settings" dialog
The following settings are available:
1 - Min. signal size: The minimum number of characters which will be transferred per measured

value. If the number of characters which are needed for the transmission of a measured value
is smaller than the specified parameter, leading spaces will be inserted for the measured value.
If the length of the measured value is greater than the specified parameter, the measured value
is transferred unchanged.
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Separator for measured values:
= Signals: Define a separator which will be inserted after each measured value:
o tabulator: A tabulator will be inserted as separator.
¢ line feed: A line feed character will be inserted as separator.
o user defined: Define up to 4 characters which will be inserted after each meas-
ured value.
- Separator for measurements:
» Measurements: Define a separator which will be inserted before or after each meas-
urement:
o tabulator: A tabulator will be inserted as separator.
¢ line feed: A line feed character will be inserted as separator.
o user defined: Define up to 4 characters which will be inserted before or after each
measurement.
- As prefix: On activating this parameter the separator will be inserted before each measure-
ment. When deactivating this parameter the separator will be inserted after each measurement.

2 - Add/Remove signals:
T Press this button, in order to add a measured value for output using the UDP inter-
face.

I;’ Press this button, in order to remove the selected measured value.

- Select the measured value to be output using the UDP interface.

- Change the order of the measured values using "drag & drop". Move the mouse pointer to the
dragging area, press the left mouse button and keep it pressed. Now move the mouse pointer
to the desired position and release the mouse button. The measured value will be moved to
the desired position.

£ Confirm your settings with the "OK" button.

Note: Use the "Interface" tab sheet in the "Advanced scanner settings" dialog (see Chapter 3.9) in order to
set the IP address and the UDP port of the receiver (client) of the measured values.

Note: scanCONTROL uses source port 8000 for the UDP connection.

Note: A maximum of 160 characters per measurement can be transmitted. If more characters are trans-
mitted, the residual characters are discarded.

Note: The measured values are transmitted via Ethernet using sensor coordinates. Please refer to the
table in Chapter 8.2.4 for the conversion of the measured values to real coordinates.
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6.6 Configuration of the Outputs using Modbus

Configuration Tools provides the possibility to output the results using Modbus. The results are output to
the RS422 port and via Ethernet. The measured values of all active measuring programs, the signals de-
fined in the "Result Combination" view (see Chapter 5) and all filtered measured values (see Chapter 6.1)
are available. Also the error codes (see Chapter 9.1) of all active measuring programs, the number of the
current profile, the states of the digital outputs and the current encoder value are available. The states of
the digital outputs are transmitted in binary format (see Chapter 8.2.4).

| Filter | Digital out | Analog out | Modbus out |

Mumber of registers {used/available): 9/24

Signals

Fig. 6.14: "Modbus out" tab

Note: The "Modbus out" tab is only available if the "Interface/protocol" parameter in the "Advanced scan-
ner settings" dialog box is set to "modbus" (see Chapter 3.9).

Note: If you want to output the current encoder value, make sure the encoder input of scanCONTROL is
enabled (see Chapter 3.9, Parameters "Digital input mode" and "Encoder active").

The number of used Modbus registers is displayed in the "Modbus out" tab (see Fig. 6.14). Use the "Sig-
nals" button to configure the Modbus interface. The following dialog is displayed:

3 1 2
I Madbus put settings l_I_Ji] e G
- Sjgnals
[Regisber: 0-1 [Program 1: Width - ]]Current value: 1.701
= B Register: 2-3 [PI'OQFBI'H 1: Height '] Current value: 0.991
= B Register: 4-5 |Program 2: Width | current value: 1.952
I = H E] Register: 6-7 [Program 2: Height - ] Current value: 0.674
= E] Register: 8 [ngfﬁm 3: Angle '] Current value: 102.120
[l
[l
Mumber of registers (used/available): 9 [ 24 QK ] [ Cancel

—_— = —

Fig. 6.15: "Modbus out settings" dialog

1 - Add/Remove signals:
Press this button, in order to add a measured value for output using the modbus
protocol.

Press this button, in order to remove the selected measured value.
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2 - Select the measured value to be output using the modbus protocol.

3 - Change the order of the measured values using "drag & drop". Move the mouse pointer to the
dragging area, press the left mouse button and keep it pressed. Now move the mouse pointer
to the desired position and release the mouse button. The measured value will be moved to
the desired position.

s Confirm your settings with the "OK" button.

Note: Up to 24 Modbus registers (16 bits each) can be used. Depending on the type a measured value
requires 16 or 32 bits, i.e. one or two registers. When transmitting a 32 bit value the upper 16 bits are
stored in the first and the lower 16 bits in the second register.

Note: The measured values are transmitted in sensor coordinates. Please use the table in Chapter 8.2.4
to convert the measured values to real coordinates.
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6.7 Logging Measured Values

Configuration Tools makes it possible for you to log measured values to an ASCI! file. You have the pos-

sibility to perform user-defined evaluations with your measurement data.

Note: In order to run the logging in combination with a connected scanCONTROL measurement system,
you need a full version of scanCONTROL Configuration Tools.

Note: Logging of measured values is not available in "Display Image Data", "Display Profiles", "Save pro-
files", "Calibrate position", "Result Monitor" and main view.

Select the "File > Activate protocol results..." menu item or press the corresponding button (see
Fig. 6.16) in the "General" toolbar.

==

Fig. 6.16: "Protocol results" button

The "Protocol settings" dialog is displayed (see Fig. 6.17). You may make the settings for logging there.

I Protocal settings @I-E—hj
ﬁettings \\ -Shgnals
File: SILON‘Documents'protocol. bt W
l—J l:ll + - | [Signal: IProgram 1: Width - I]Current value: 1.789
sl Condition: always - R——
= |+ LJ Signal: IProgram 1: Height 'I Current value: 0.990
All digital outs
\ ) E + u Signal: IProgram 2: Width - I Current value: 1.951
= [+][-] sora: [p 2: Height > | Current value: 0.673
i = LJ ignal I rogram 2: Heigl I urrent value
[ = |+ LJ Signal: IProgram 3: Angle M I Current value: 102.120
| = |+ - Signal: lCombinah’on: Sum distance - ] Current value: 2.779
[ .
= |+ - Signal: ICombinah’on: Error code 'I Current value: 0.000
QK ] I Cancel

Fig. 6.17: "Protocol settings" dialog

1 -

Path: Specify the filename and its complete path 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: Define the logging condition using this parameter:

= always: All measurement operations are logged.

= nOK:

o All digital outs: Measurement operations where all digital outputs has been eval-
uated as nOK are logged.
o Any digital out: Measurement operations where at least one digital output has
been evaluated as nOK are logged.
+ Digital out x: Measurement operations where digital output x has been evaluated
as nOK are logged.

+ All digital outs: Measurement operations where all digital outputs has been eval-
uated as OK are logged.
o Any digital out: Measurement operations where at least one digital output has
been evaluated as OK are logged.
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o Digital out x: Measurement operations where digital output x has been evaluated
as OK are logged.

2 - Add/Remove signals:
liJ Press this button, in order to add a measured value for logging.

- Press this button, in order to remove the selected measured value.

- Select the measured value for logging.

- Change the order of the measured values using "drag & drop". Move the mouse pointer to the
dragging area, press the left mouse button and keep it pressed. Now move the mouse pointer
to the desired position and release the mouse button. The measured value will be moved to
the desired position.

3 Confirm your settings with the "OK" button in order to start the logging.

Note: You can use the "%" wildcard in the file name. This is then replaced by a counter which is incre-
mented by one for every new start of the logging. In this way you can automatically create a new file for
each new log. The counter is reset if you start the "Outputs and Results" view or if you specify a new file
name.

In order to stop the logging, use the "File - Deactivate protocol results..." menu item or press the corre-
sponding button (see Fig. 6.16) in the "General" toolbar again.

Note: The "Protocol status" area is located on the left side of the "Result Combination”, "Outputs and Re-
sults" and measuring program views (see Fig. 6.1). The current logging status (active/inactive) is dis-
played in this area.

An example log file can be seen in Fig. 6.18.

A B c D E F G H 1
& |Program 2: Seam Width/Height
7 Program 3: Difference Angle
8
9 |scanCONTROL 2910-10 /BLv39-14
10 |SN: 215100063
11 No. of profiles [1/s]: 25
12 |Recently loaded parameters: test_kku.scl
13 I .I
14 Tolerance for Digital Out {Lower limit/Upper limit)
15 |Port 1: Program 1: Width: 0.000 f 0.000 / inverted
16 |Port 2: Part OK: logical operation
17 |Port 3: Program 2: Width: 0.000 / 0.000 / inverted
18 Port 4: Program 2: Height: 0.000 / 0.000 / inverted
19 Port 5: Program 3: Angle: 0.000 / 0.000 / inverted
20 |Port 6: None: 0.000 / 0.000
21 |Port 7: None: 0.000 / 0.000
22 |Port 8: None: 0.000 / 0.000

23
24 |Date Time Profile no.  Program 1: Width [mm] Program 1: Height [mm] Program 2: Width [mm] Program 2: Height [mm] Program 3: Angle [*] Combination: Sum distance [mm] Cembination: Error code
25 |05/25/2016 10:13:54:206 205502 1789 0.990 1245 0.671 102.120 2.779/0.000
26 |05/25/2016 10:13:54:946 205503 1791 0.8%0 2,000 0.683 102.120 2.781/0.000
27 |05/25/2016 10:13:54:986 205504 1792 0.8%0 1349 0.672 102.120 2.782/0.000
28 |05/25/2016 10:13:55.026 205505 1791 0.990 1854 0.675 102.120 2.781/0.000
29 05/25/2016 10:13:55:066 205506 1792 0.991 1288 0.680 102.120 2.783 0.000
30 |05/25/2016 10:13:55:106 205507 1792 0.8%0 1962 0.676 102.120 2.782/0.000
31 05/25/2016 101355146 205508 1790 0.989 1938 0.671 102.120 2.779/0.000
32 105/25/2016 10:13:55:186 205502 1792 0.990 1947 0.672 102.120 2.781/0.000
33 |05/25/2016 10:13:55:226 205510 1791 0.8%0 1343 0.672 102.120 2.781/0.000
34 |05/25/2016 10:13:55:266 205511 1791 0.8%0 1852 0.673 102.120 2.781/0.000
35 05/25/2016 10:13:55:306 205512 1791/0.990 1982 0.679 102.120 2.781/0.000
36 05/25/2016 10:13:55:345 205513 1790 0.990 1248 0.671 102.120 2.780/0.000
37 |05/25/2016 10:13:55:386 205514 1792 0.891 1545 0.672 102.120 2.783/0.000
38 |05/25/2016 10:13:55:426 205515 1792 0.891 1851 0.674 102.120 2.783 0.000
39 05/25/2016 10:13:55:466 205516 1792 0.990 1.890 0.680 102.120 2.781/0.000
40 |05/25/2016 10:13:55:506 205517 1791 0.990 150 0.673 102.120 2.781/0.000

Fig. 6.18: Example log file
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7. "Result Monitor" Analysis Program

Use the "Result Monitor" program for statistical analysis of the results of the active measuring program
and to save the analysis data in an Excel-compatible format. The analysis data is saved as .csv file. The
program includes two 2D-displays showing up to two measured values over time. The measured values
of all active measuring programs, the signals defined in the "Result Combination" view (see Chapter 5),
the filtered measured values (see Chapter 6.1) and the states of the digital outputs are available for anal-
ysis.

Proceed as follows to carry out a statistical evaluation of measured values:

grams. The selected programs are shown in the "Active programs" input field.

Use the "Program selector" input field (see Fig. 3.1) in order to select up to eight measuring pro-

Configure the individual measuring programs. To do this, press the according buttons in the "Active

programs" input field (see Fig. 3.1) or use the navigation menu (see Chapter 3.19). The view of the
selected measuring program will be shown (see Chapter 4).

Combine measured values, if necessary. You will access the "Result Combination" view

(see Chapter 5) by pressing the "Result Combination" button in the "Active programs" input field
(see Fig. 3.1) or by using the navigation menu (see Chapter 3.19).

Configure the filters for measured values and the output ports of scanCONTROL. You will access

the "Outputs and Results" view (see Chapter 6) by pressing the "Outputs and Results" button in the
"Active programs" input field (see Fig. 3.1) or by using the navigation menu (see Chapter 3.19).

[y Start the "Result Monitor" program by pressing the "Result Monitor" button in the "Active programs"
input field (see Fig. 3.1) or by using the navigation menu (see Chapter 3.19).

No. of profiles [1fs]: 25 = @ [}

Filter... ]

[ Advanced... ]

- Scanner status

Exposure time [ms] e 0.09
Mo. of profiles [1/5]Y 26.6

- Data transfer

Data export
Path: CROEPSILON\Documents [ ... |
Name: result_monitor

Append date and time to filename

[ Export data ]

\,

@ Buffer size: | 200

I, scanCONTROL Configuration Tools 3 E‘ﬂg
File Parameters Options 7
N T
- Scanner setting&; - Result Monitor 1 C D
Exposure time [ms]: 1,50 - [ EZ M )7

100 150

[ Signal 1 | Program 1: Width (current)

1.791 | Signal 2 | Program 2: Width {current)

- Result Monitor 2

102, 134

Value

NI ICNIIE

102.

1 50

q

Signal 3 | Program 3: Angle {current)

100 150

102, None

0,000

N?

| Active: scanCONTROL 2910-10 /BLv39-14

<F1> Help

Fig. 7.1: "Result Monitor" analysis program

Display elements and parameters in the "Result Monitor" analysis program:

A

"General" toolbar: Using this toolbar, you can select the data source (see Chapter 3.5), save
profile sequences (see Chapter 3.6), save and load parameters and reset selected parameters to
default settings (see Chapter 3.14.3).
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Scanner settings: Change the settings of scanCONTROL with these values (see Chapter 3.7). In
Offline mode (see Chapter 3.5) this input field will be replaced by the "File settings" input field (see
Chapter 3.10) for controlling the playback of a loaded profile sequence.

"Display" toolbar: Using this toolbar, you scale the 2D-display and activate various options for
mouse interaction (see Fig. 7.2).

2 Q)7
Fig. 7.2: "Display" toolbar in the "Result Monitor" analysis program

e Resets the 2D-display to the complete value range. This resets the settings of the 2D-
display such that the system visualizes the complete analysis over time of the selected
measured values.

.3 Activates or deactivates automatic scaling of the vertical axis of the 2D-display. If automatic
scaling is activated, the vertical axis of the 2D-display automatically adapts to the lowest
and highest values of the measured values that you chose for analysis.

| Activates or deactivates "Zoom" mode. In this mode you can zoom in parts of the 2D-display
and so directly set the scaling of the 2D-display with your mouse.

& Activates or deactivates "Move" mode. In this mode you can move the history of the meas-

ured values on the 2D-display.

f Activates or deactivates "Display extended information of a measuring point" mode.

Note: Use the mouse wheel in order to zoom in and out the 2D-display. You may move to mouse
pointer to the time axis and use the mouse wheel in order to scale the time axis of the 2D-display.
You may move to mouse pointer to the measurement value axis and use the mouse wheel in or-
der to scale the measurement value axis of the 2D-display.

"Measurement" toolbar: You can use this toolbar to set the various search areas and limits for
measurement (see Fig. 7.3).

P (Kl () [

Fig. 7.3: "Measurement" toolbar in the "Result Monitor" analysis program

Activates or deactivates "Set evaluation lines" mode. Using the evaluation lines, you limit the
measured values that are used for statistical evaluation in the 2D-display.

K| Removes the evaluation range. All the recorded values are used for statistical evaluation.

== Activates or deactivates "Set marker lines" mode. Using this setting, you define two marker

lines that are used to acquire undershoots or overshoots (peaks).
2| Removes the marker lines.

Navigation menu: Click on this button in order to show the navigation menu (see Chapter 3.19).

Status line: Status and error messages are displayed on the status line (see Chapter 9.1).

2D-display: This display visualizes the analysis over time of the selected measured values.

Analysis of measured values: In this area, you can choose measured values and the algorithm for
the statistical evaluation.

Data transfer: Specify the buffer size and control the data transfer.

Data export: Export the buffered measured values and the determined statistical characteristics.
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Proceed as follows to analyze the developing of a measured value:
3 Click on the "Signal x" button.
The following dialog is displayed:

I, Result menitor signal settings |. ? dhI
Signal 1: |Program 1: Width hd |
Evaluation: |Current value A |
Tolerance +/-: |0

[ OK. ] | Cancel |

Fig. 7.4: "Result Monitor" dialog box
Make the following settings:

- Signal x: Select the measured value to be analyzed.
- Evaluation: Select the algorithm for the statistical evaluation:
= Current value: The currently measured value.
= Minimum value: The lowest measured value.
= Maximum value: The highest measured value.
= Mean value: The average value.
= No. of min. peaks: The number of undershoots of the lower marker line.
= No. of max. peaks: The number of overshoots of the upper marker line.
= No. of peaks: Number of undershoots of the lower marker line and of overshoots of the up-
per one.
» Standard deviation: The standard deviation of the measured values.
= Capability gauge measurement (CGM): The capability index is calculated as follows:
0.2*abs(2* tolerance value)/(6* standard deviation).

Note: For 50 measured values, the above specifications are sufficient for checking the
measurement capability ("Statistical Procedures for Machine and Process Qualification"; 3rd
edition; Edgar Dietrich, Alfred Schulze; Carl Hanser Verlag Munich Vienna) if the following
condition is fulfilled: CGM >= 1.33 (method 1).

- Tolerance +/-: The tolerance value for calculating the capability index.
To control data transfer, proceed as follows (see Fig. 7.5):

3 Inthe "Buffer size" area, enter the buffer size. The buffer size determines the maximum number of
measured values that are used for statistical evaluation. If the maximum number of measured val-
ues is reached, the system deletes the oldest values from the buffer and inserts the current ones
into it.

Click on the "Start data transfer" \gl button to start or resume measured value transfer.

Click on the "Pause data transfer" [11|button to stop measured value transfer.

Click on the "Clear buffer" [X|button to clear the contents of the buffer.

- Data transfer

\E \E Buffer size: | 200

Fig. 7.5: "Data transfer" dialog

HRVRY

Proceed as follows to export the buffered measured values to be monitored and the determined statistical
characteristics (see Fig. 7.6):

In the "Path" field, enter the folder in which you want to save the file.

In the "Name" field, enter the name of the file to which you want to export the data.

In the "Append date and time to filename" field, specify whether you want the date and time to be
appended to the filename.

Press the "Export data" button to export the data.

0 fag
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~Data export
Path:  C:\Users\11000236MICRO- ... |
Mame:  result_monitor

Append date and time to filename

[ Export data ]

Fig. 7.6: "Data export" dialog
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8. Working with the scanCONTROL Smart Measurement System

The scanCONTROL Smart product series measures two-dimensional profile data, evaluates the profile
data, determines measured values and evaluates them. The measured values are output at various ports.
Configuration Tools is used for parameterization of the measurement system and for the visualization of
the measurement results. If the parameterization has been completed, the software can be closed and
the measurement system can be disconnected from the PC. The scanCONTROL measurement system
then continues to operate as an independent unit and performs the measurements. Handling the meas-
urement system and the interfaces is described in the following.

Note: Exit the software first and afterwards disconnect the connection between the measurement system
and the PC.

8.1 Operating Modes

In measuring mode there are two different operating modes available which can be configured in Config-
uration Tools (see Parameter "Trigger mode," Chapter 3.9).

8.1.1 Continuous Measurement
scanCONTROL measures continuously at the specified scan rate.

8.1.2 Triggered Measurement
Depending on the type of sensor, the following interfaces are available for triggering scanCONTROL:

- scanCONTROL 26X0/29X0: RS422 interface (half-duplex), digital input
- scanCONTROL 27X0: RS422 interface (full-duplex)

Every trigger signal triggers a measurement operation. For technical details, please refer to the instruc-
tion manual of the measurement system used.

RS422 interface

Pin | Assighment PC2600/2900-x wire color
4 GND-In1 green

11 RS422 - gray-pink

12 RS422 + red-blue

Digital input

Pin | Assignment PC2600/2900-x wire color
4 GND-In1 green

6 In1 yellow

Circular connector

Fig. 8.1: scanCONTROL 26X0/29X0 trigger input (RS422 interface half-duplex and digital input, view on
solder pin side of connector)
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Pin | Assignment $c2700-x wire color
1 RX + white
2 RX - brown
5 GND gray
//(
“\ 2 ( 5 w Counter-clockwise direction

A\ \3/' \4//

Fig. 8.2: scanCONTROL 27X0 trigger input ("RS422" jack, view on solder pin side of connector)
8.2 Measurement Value Output
8.2.1 Pin Assignment of the Analog Outputs

For detailed information on the pin assignment and operating mode of the analog outputs please refer to
the instruction manual of the measurement system used and to the documentation of the used fieldbus
coupler and output clamp.

8.2.2 Pin Assignment of the Digital Outputs

For detailed information on the pin assignment and operating mode of the digital outputs please refer to
the instruction manual of the measurement system used and to the documentation of the used fieldbus
coupler and output clamp.

8.2.3 Pin Assignment of the RS422 Interface

The scanCONTROL Smart measurement system comes with a RS422 output (scanCONTROL
26X0/29X0: half-duplex; scanCONTROL 27X0: full-duplex) for supplying selected measurement values
(see Chapter 6.4).

Pin | Assignment PC2600/2900-x wire color
4 GND-In1 green

11 RS422 - gray-pink

12 RS422 + red-blue

Fig. 8.3: scanCONTROL 26X0/29X0 RS422 interface half-duplex (view on solder pin side of connector)

Circular connector

Pin | Assignment s$¢2700-x wire color
1 RX1 + white
2 RX1 - brown
3 X2 + green
4 TX2 - yellow
5 GND1 gray
6 GND2 pink
// \ /\\
\I\ 2 f5 ‘|\‘ Counter-clockwise direction
— f/
@ @/

=

Fig. 8.4: scanCONTROL 27X0 RS422 interface full-duplex (view on solder pin side of connector)
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8.2.4 Convert the Measured Values to real Coordinates

The measured values are transferred to the RS422 port (ASCII or Modbus, see Chapter 6.4, 6.6) and to
the Ethernet interface (UDP or Modbus, see Chapter 6.5 and 6.6). In doing so, the values are transferred
in sensor coordinates. Please use the following table for the conversion of the measured values to real
coordinates:

Measured value Conversion

X coordinates [mm] y = (x - 32768) * a;

Z coordinates [mm] y = (x-32768) * a + b;

Angle [] y = 0.01 *x;

Offset [mm] y = (x-32768) * a + b;

Sigma [mm] y=Xx*a;

Height/Width [mm] y=Xx%*g;

Area [mm?2] y =Xx*a?

The constants a (scaling) and b (middle of the measurement range) have the following values depending

on the type of sensor:

Type of sensor a b
scanCONTROL 26X0-25 0.001 65
scanCONTROL 26X0-50 0.002 95
scanCONTROL 26X0-100 0.005 250
scanCONTROL 27X0-25 0.001 100
scanCONTROL 27X0-50 0.002 210
scanCONTROL 27X0-100 0.005 450
scanCONTROL 29X0-10 0.0005 | 55
scanCONTROL 29X0-25 0.001 65
scanCONTROL 29X0-50 0.002 95
scanCONTROL 29X0-100 0.005 250

For inverting the profile points at the middle of the measurement range (see Chapter 3.9, "Invert in Z
direction" parameter) the following formula is used:
Z[mm]inverted =2*b-a- Z[mm]

When transmitting the states of the digital outputs you may choose to transfer the states as ASCII string
or in binary format (see Chapter 6.2). The states of all eight digital outputs are transmitted. Using the
ASCII format one character ("0" or "1") is used for each output. Using the binary format one bit is used for
each output; in other words, one byte is used to transmit the states of all eight outputs.

8.3 Loading of "User Modes"

The scanCONTROL Smart product series is able to save parameter configurations (User modes, see
Chapter 3.14.4). The individual configurations can be loaded via different interfaces. For further details,
please refer to the instruction manual of the measurement system used.

Available interfaces for loading user modes:

scanCONTROL 26X0/29X0 scanCONTROL 27X0
RS422 (ASCII) half-duplex full-duplex
RS422 (Modbus RTU) half-duplex full-duplex
Ethernet (Modbus TCP) yes yes
Ethernet (TCP) yes yes
Digital in yes no

Note: For further information on loading user modes please refer to the document "Manual scanCON-
TROL (Part B)"

Note: scanCONTROL Configuration Tools provides the possibility of loading user modes. To do this,
either select the menu item "Parameters = Load parameters from scanCONTROL..." or press the corre-
sponding button (see Fig. 3.52) in the "General" toolbar (see Chapter 3.14.5).
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8.3.1 Loading of User Modes using the RS422 Port (ASCII)
Configuration of the RS422 port:

- Data bits: 8

- Parity: none

- Stop bits: 2

- Flow control: none

- Baudrate: adjustable, see Chap. 3.9

Please use the following commands:
- Load user mode: Use the following command in order to load an user mode:
setg 0xf0£f00624 0x[User mode no.]0000000
Example: Use the following command in order to load user mode 2:
setqg 0xf0£00624 0x20000000

- Get the actual user mode no.: Use the following command in order to retrieve the number of the
user mode currently used:

getg 0xf0£00624
scanCONTROL Smart replies as follows:
#g 0xf0f00624 Ox[User mode no.]0000000

Note: Specify [User mode no.] in hexadecimal format.

Note: Each command has to be completed using "\r\n".

8.3.2 Loading of User Modes using Modbus

You may use the RS422 port (Modbus RTU) or the Ethernet interface (Modbus TCP) in order to load user
modes using Modbus. The commands may be implemented as single write commands or as multiple
write commands.

Note: In case of using single write commands the register 32 has to be written last.

Please use the following commands:

- Load user mode: Write the following holding registers in order to load an user mode:

Register Value Description

37 0x[User mode no.]J000 | 0x0000 for user mode 0, 0x1000 for user mode 1, ...,
0xf000 for user mode 15

36 0x0000 -

35 0xfOf0 scanCONTROL address for user modes (upper 16 bit)

34 0x0624 scanCONTROL address for user modes (lower 16 bit)

33 0x0000 -

32 0x0002 Corresponds to "setq"

- Get the actual user mode no.: Write the following holding registers in order to retrieve the number
of the user mode currently used:

Register Value Description

35 0xfOf0 scanCONTROL address for user modes (upper 16 bit)
34 0x0624 scanCONTROL address for user modes (lower 16 bit)
33 0x0000 -

32 0x0003 Corresponds to "getq"

The user mode currently used is available at the register 37 now
(Format: Ox[User mode no.]000, e.g. 0x2000 for user mode 2).
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8.3.3 Loading of User Modes via Ethernet (TCP)
Use a TCP Client (Port 502) in order to load user modes via Ethernet (TCP).

Please use the following command:

- Load user mode: Use the following binary byte sequence in order to load a user mode:

Value Description

0xf4 Transaction identifier (arbitrary, you may use any number instead of
0x06 0xf406)

0x00 . "

0x00 Protocol identifier (always 0)

0x00

0x13 Command length

0x01 Unit identifier (adjustable: 1 - 247)

0x10 Function code 16 (multiple write command)

0x00 :

0x20 Start register

0x00 .

0x06 Number of registers

0x0c Number of bytes

0x00 " "

0X02 Corresponds to "setq

0x00 i

0x00

0x06 .
0x24 scanCONTROL address for user modes (lower 16 bit)
giffg scanCONTROL address for user modes (upper 16 bit)
0x00 i

0x00

0x[User mode no.]0 | 0x00 for user mode 0, 0x10 for user mode 1, ..., 0xfO for user mode 15
0x00 -
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9. Appendix
9.1

Status- and Error Messages, Error Codes

The status line in each of the measuring programs shows a range of status and error messages. The
following messages can appeatr:

Message Description Action Error
code

Active: LLT[Type]

([Option])[Version] No error. Measurement is i 0

Active: scanCONTROL
[Type]([Option])[Version]

active.

Internal error

An unknown error has oc-
curred.

scanCONTROL-parameters
invalid

The parameters transferred to
scanCONTROL are invalid.

Error while data transfer

An error occurred during data
transfer.

Close Configuration Tools and
reset the controller to the default
settings by reconnecting the
power supply.

scanCONTROL is not con-
nected to the computer or the

Check the Ethernet connection
and check whether the scanner is

No scanCONTROL found ower suoply of scanCON- switched on and supplied with -
P Supply power. Check the Ethernet cable
TROL is switched off.
for defects.
No free scanCONTROL ég;ci':gf;sr:gﬂ gzgteg;%the Close the other programs access- |
found P v 9 ing scanCONTROL.

used by other programs.

scanCONTROL S/N not
found

Configuration Tools was last
used with a different model of
scanCONTROL.

Open the "Advanced scanner
settings" dialog box and press the
"Connect" button to select the
current scanCONTROL.

scanCONTROL is already
in use

The currently used scanner is
already used by other pro-
grams.

Close the other programs access-
ing scanCONTROL or select an-
other scanner in the "Advanced
scanner settings" dialog and press
"Connect".

Invalid device

The currently operated device
is no scanCONTROL meas-
urement system.

Select a scanCONTROL device in
the "Advanced scanner settings"
dialog and press "Connect" or
close Configuration Tools and
connect scanCONTROL to the
PC.

Data transfer interrupted

The data transfer between
scanCONTROL and the PC
has been interrupted.

Check the Ethernet connection
between scanCONTROL and the
PC. Check the Ethernet cable for
defects. Close Configuration
Tools, reconnect scanCONTROL
to the PC and restart the software.

Inconsistent: No. of profiles
too high

The selected value for the
parameter "No. of profiles" is
too high. Please refer to Quick
Reference scanCONTROL to
get more information.

Decrease the value for the
parameter "No. of profiles".
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Inconsistent: No. of profiles
too high for evaluation

The selected value for the
parameter "No. of profiles" is
too high for evaluation of the
measurement.

Decrease the value for the
parameter "No. of profiles" or
decrease the number of
measured values output via
analog/digital/RS422/ethernet
interface or decrease the number
of active measuring programs.

Inconsistent: Exposure
time / No. of profiles

The selected scanner settings
"Exposure time" and "No. of
profiles" are mutually exclu-
sive.

Type in consistent values for the
parameters "Exposure time" and
"No. of profiles". (see Chap. 9.2
Section 5).

Inconsistent: Measuring
field / No. of profiles

The selected scanner settings
"Measuring field" and "No. of
profiles" are mutually exclu-
sive. Please refer to Quick
Reference scanCONTROL to
get more information.

Type in consistent values for the
parameters "Measuring field" and
"No. of profiles".

Inconsistent: Serial out /
No. of profiles

The profile frequency set is
too high for the transmission
of measurement data via the
RS422 interface.

Reduce the value for the
parameter "No. of profiles" (see
Chapter 3.7) or alter the
parameters of the RS422 interface
or reduce the number of
measured values transmitted (see
Chapter 6.4).

Inconsistent: Serial out /
Length of output string >
160 characters

The number of characters
supplied at the RS422 port is
too high.

Decrease the number of
measured values supplied at the
RS422 port (see Chapter 6.4).

Inconsistent: UDP out /
Length of output string >
160 characters

The number of characters
transferred via Ethernet (UDP)
is too high.

Decrease the number of
measured values output using
UDP (see Chapter 6.5).

Inconsistent: Modbus out /
No. of registers

The number of available
modbus registers is exceed-
ed.

Decrease the number of meas-
ured values supplied via modbus.
(see Chapter 6.6)

Inconsistent [...]

The shown scanner parame-
ters [...] are mutually exclu-
sive.

Type in consistent values for the
shown parameters [...].

Corrupt profile

The transferred profile is cor-
rupt.

Deactivate the filter or reset the
parameters to the default settings.

No points in region of

There are no measuring

Enlarge the range for profile eval-
uation (Cut). Change the distance

interest pomts in the range defined for to the object to be measured. 10
profile evaluation (Cut). .
Increase the exposure time.
Anchor point couldn't be An error has occurred while _Check the settlng§ .Of the measur-
: . ing program providing the anchor | 11
detected calculating the anchor point. point
There are not enough measur-
Too few points for refer- ing points in the reference Enlarge the reference range (ref- 20
ence ranges for the calculation of a | erence lines).
reference line/auxiliary line.
Parallel reference lines. no An intersection point couldn’t
. : . ' be calculated as the reference | Check the areas for line fitting. 21
intersection point -
lines are parallel.
Intersection point out of The calculated intersection
P point is outside the range to Check the areas for line fitting. 22
range .
be displayed.
Wrong parameters for The parameters transferred to Close and restart Configuration
gp scanCONTROL contain er- 9 28

reference

rors.

Tools.
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An arithmetic error has oc-

Arithmetic error reference | curred while calculating the Check the areas for line fitting. 29
reference line/auxiliary line.
Too few points for Seam There are not enough measur- . .
- ; C : Enlarge the profile section search
Too few points for Groove | ing points in the profile sec- 30
- . range (Seam, Groove, Edge).
Too few points for Edge tion search range.
Seam not found ) . Check the minimum height for the
Groove not found No profile section was found. ) , . 31
detection of the profile section.
Edge not found
Seam Wld.th too small The width of the found profile | Check the settings for the detec-
Groove width too small oo . : . 32
. section is too small. tion of the profile section.
Edge width too small
The start/end point of the Reduce the range of the profile
Interpolation failed profile section could not be section search (Seam, Groove, 33
calculated. Edge).
Wrong parameters for
Seam
The parameters transferred to ) .
Wrong parameters for scanCONTROL contain er- Close and restart Configuration 38
Groove Tools.
rors.
Wrong parameters for
Edge
Arithmetic error Seam An arithmetic error has oc- Check the settings of the
Arithmetic error Groove curred while calculating the 9 39

Arithmetic error Edge

profile section.

measuring program.

Too much parameters for
evaluation

The number of required pa-
rameters of the active measur-
ing programs is too high.

Decrease the number of meas-
ured values supplied at the ana-
log/digital/RS422 port or decrease
the number of measuring pro-
grams.

Too few points for evalua-
tion

The number of points per
profile is too small in order to
evaluate the measurement.

Increase the number of points per
profile or decrease the number of
measuring programs.

Error combined signal x

An error has occurred while
calculating a combined signal.

Open the "Result combination"
view (see Chapter 5) and check
the settings of the respective
combined signal x (x = 1..8).

Invalid firmware for [...]

The firmware of scanCON-
TROL doesn't support the
desired feature [...].

Please refer to the contact ad-
dress printed on the inside cover
of this manual.

A Gigabit Ethernet connec-
tion is required

When using the "Display Im-
age Data" program scan-
CONTROL 29X0 requires a
Gigabit Ethernet connection.

Use a Gigabit Ethernet interface.

Loading profiles

The profile sequence is being
loaded in the RAM (Offline
mode).

Wait until the profile sequence has
been completely loaded.

Ready

The system is ready to play
the loaded profile sequence
(Offline mode).

Press the play button in the "File
settings" input field (see Chap.
3.10) to play the profile sequence.

Play: LLT[Type]
([Option])[Version]

Play: scanCONTROL
[Typel([Option])[Version]

No error. A profile sequence is
being played (Offline mode).

Couldn’t open file

The specified name or path
was incorrect.

Select the correct directory con-
taining your recorded profile se-
guence.
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9.2 Notes and Tips on Using scanCONTROL

Please note the following when operating the scanCONTROL Configuration Tools.

1

Never disconnect the connection between scanCONTROL and the PC while using the software.
Never disconnect the power supply of scanCONTROL while the software is running.

This may cause the software to shut down unintentionally.

To use the full version of scanCONTROL Configuration Tools, either the scanCONTROL Smart
product series or an ICONNECT dongle is required.

The measuring programs show the saturation in the "Scanner settings" input field. This is greatly
influenced by the exposure time and affects the way in which the profile data are calculated. The
saturation should be between 70 % and 90 % during a measurement.

There may be a discrepancy between the setpoint value and the actual value for the no. of scans
per second if the number of scans is set too high or the processing power of the PC is insuffi-
cient.

The "Exposure time" parameter in the "Scanner settings" input field specifies the exposure time
for the scanner. The value is also influenced by the "No. of profiles" parameter. The actual value
of "No. of profiles" has priority over the "Exposure time" parameter. This results from the inequality
"1/(No. of profiles) >= (Exposure time)". This means, for example, with the setting "Exposure time
[ms]: 10" and "No. of profiles [1/s]: 200" the "Exposure time" value is adjusted. The new value for
the "Exposure time" parameter is 5 ms.

Save the actual parameters before you start to record a profile sequence. You can then load
them again before you play back the profile sequence.

Select the ? > Help menu item or press the <F1> key directly in a measuring program to dis-
play help information about that measuring program.

Proceed as follows if you cannot see a profile in the "2D-display" and no error messages are dis-
played in the status line: Restore the default settings via the "Parameters - Reset..." menu entry.
Valid parameters are now loaded into the "Scanner settings", and the complete measuring range
is displayed in the "2D-display".

The Configuration Tools CD contains examples of profile sequences in the directory
"[CD]:\Examples".
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9.3 Key Shortcuts

Use key shortcuts to work faster! The following shortcuts are available:

Key combinations

Action

F1

Open the online help for the current view

Ctrl + F5 Toggle pause mode

F5 Transfer a current profile from the scanner
when pause mode activated

Ctrl + F1 Online mode

Ctrl + F2 Offline mode

Ctrl + F3 Save profile

Ctrl + F6 Activate/Deactivate protocol results

Ctrl + O Load parameters from file

Ctrl + S Save parameters to file

Ctrl + R Reset parameters

Ctrl + At + O Load parameters from scanCONTROL

Ctrl + At + S Save parameters to scanCONTROL

Ctrl + F7 Adjusting basic settings

Ctrl + F8 Adjusting scanCONTROL Network Settings

Note: In case of a malfunction of some key shortcuts please check if these shortcuts are used by other

programs.
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