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1.     Introduction

Riftek Lamia is a multifunctional and simple to use software application for control
of automated industrial systems.

Riftek Lamia is intended for:
· recognizing, tracking and measuring geometric parameters of objects (for

example, weld seams) in accordance with the selected math algorithm (template);
· connecting to the client controllers to transmit results;
· visualizing data;
· setting and control of 2D laser scanner parameters.
This User's manual contains description of the Riftek Lamia software. For more

information about 2D laser scanners RF625 series, refer to the User's manual, which is
available to download on the RIFTEK's official web site:

https://riftek.com/media/documents/rf625/manual/2D_Laser_Scanners_RF625_Ser
ies_eng.pdf

2.     Main features
· Two sets of ready-to-use math algorithms ("Welding" and "Measurement") for

recognizing, tracking and measuring geometric parameters of objects in the real-
time mode.

· Built-in application ("Template Creator") that allows the users to create their own
templates for unique solutions.

· Automatic recognition of the objects to measure in accordance with the selected
template. There is no need to set the measurement area manually.

· Noise reduction: intellectual filtering of the side objects.
· Implementation of various protocols for communication with industrial robots.
· Calibration of the scanner in accordance with the robot arm.
· Work with the scanners of various measurement ranges.

3.     License
Description of the license types:

Features
License

Free Welding Measurement Ultimate

Support of 2D laser scanners
RF625 series

+ + + +

Build-in math templates:
"Welding" set

demo mode + demo mode +

Build-in math templates:
"Measurement" set

demo mode demo mode + +

Template Creator* - optional optional optional

Protocols for communication
with industrial robots

- + + +

Technical support** basic advanced advanced advanced

* The Template Creator program can be added to the license for an additional fee.
** "basic" - we answer in 1-3 business days, "advanced" - we answer in 1-3 working

hours. See the Technical support topic.

All license types except "Free" work only with those laser sensors RF625 series, serial numbers
of which are listed in the License Agreement.

The license activation procedure is described in p. 6.2.3.2.

https://riftek.com/media/documents/rf625/manual/2D_Laser_Scanners_RF625_Series_eng.pdf
https://riftek.com/media/documents/rf625/manual/2D_Laser_Scanners_RF625_Series_eng.pdf
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4.     System requirements
The main requirements for using Riftek Lamia:
· Operating system Windows 7 and later.
· Video card and video card drivers, which support OpenGL 2.1 and later. 
To avoid errors in the software operation, you must install the latest graphics card

driver provided by the supplier (not by the operating system). 
Radeon video card drivers: http://support.amd.com/en-us/download.
GeForce video card drivers: http://www.geforce.com/drivers.

5.     Installation
Before starting the installation process, read the following information.
The Riftek Lamia software is designed for 64-bit operating systems. To determine

the version of your operating system, refer to the System Properties window or to your
system administrator.

Download links: 
Windows x64:
https://riftek.com/media/documents/software/lamia/LamiaInstaller_win_x86_64.zip
Linux x64:
https://riftek.com/media/documents/software/lamia/LamiaInstaller_linux_x86_64.zip
To start the installation process, you need to run the setup file:
· LamiaInstaller_win_x86_64.exe, or
· LamiaInstaller_linux_x86_64.exe
When you run the setup file, the welcome window of the Setup Wizard appears:

To continue with the installation, click Next >. 
Follow the guidelines in dialog boxes of the Setup Wizard.

http://support.amd.com/en-us/download
http://www.geforce.com/drivers
https://riftek.com/media/documents/software/lamia/LamiaInstaller_win_x86_64.zip
https://riftek.com/media/documents/software/lamia/LamiaInstaller_linux_x86_64.zip
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6.     User's interface

6.1.     Main window

The main window of Riftek Lamia:

Working panels:

Button Assignment

CONNECTION
Search for scanners and connection (see topics 8 and 9). Parameters setting (see topic
10).

MATHS Seam tracking and measurement (see topic 12).

ROBOTS
Protocols for communication with industrial robots (see topic 13). This panel is not
available under the Free license.

In order to hide / show the left panel, click .
Additional settings:

Button Assignment

The "Settings" window: language selection, log, Template Creator, and so on (see topic 
6.2.1).

The "Tools" window: emergency requests (see topic 6.2.2).

The "About" window: information about the program, license activation (see topic 6.2.3).



RIFTEK LAMIA

7

 [Revision 1.0.0] 10.07.2017 

6.2.     Program settings

6.2.1.     "Settings" window

To open the Settings window, click  in the toolbar. The Settings window: 

The description of program settings:

Item Description

Save log Save profiles to the log files.

Compress log Compress the log files.

Shift Z This option shifts the obtained profile down for the half of the Z range. Always
enable this option before connection to the special scanners with the inverted Z
coordinate.

Search on start Start the search for the scanners automatically when you run the software.

Use system font Use the operating system font. Attention! It is necessary to restart the software
in order for the changes to take effect.

Use desktop OpenGL Accelerate the speed of rendering of widgets. Attention! It is necessary to restart
the software in order for the changes to take effect.

Language Select the application language: English or Russian. Attention! It is necessary to
 restart the software in order for the changes to take effect.

OPEN LOG FOLDER Open the folder with log files.

VIEW PROFILES Open the Profile Viewer program (see topic 6.3).

OPEN TEMPLATE
CREATOR

Open the Template Creator program (see topic 12.3). This button will appear when
you purchase Template Creator.

RESET LAMIA Reset all program settings: delete all user settings, log files and deactivate the
license. Attention! It is necessary to restart the software in order for the changes
to take effect.
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6.2.2.     "Tools" window

To open the Tools window, click  in the toolbar. The Tools window: 

Emergency requests are intended to be used, when you cannot connect to the
scanner over TCP for some reason. Emergency requests do not need the active TCP
connection with the scanner.

In order to send the command to the scanner, enter its serial number into the Serial
number field, and click the button.

Button Assignment

LASER ON Switch on the laser.

LASER OFF Switch off the laser.

FACTORY RESET Reset all settings to the factory values.

REBOOT Reboot the scanner.

SHUTDOWN Shutdown the scanner.

DROP CONNECTIONS Drop all active connections.

FLUSH PARAMETERS Save parameters to the nonvolatile memory of the scanner.
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6.2.3.     "About" window

6.2.3.1.     Information about the program

To view information about Riftek Lamia, click  in the toolbar. The About window:

The About window shows the following information:
· software name;
· company's name;
· software version;
· license type;
· email of the technical support;
· company's web-site.
When you activate the license, the following additional information will appear:
· customer's email;
· serial numbers of the scanners listed in the License Agreement.

6.2.3.2.     License activation

Click on the link with the current license type name in order to open the license
activation window:

Next, enter your email and activation key, and click ACTIVATE.
Once the activation is successful, the following message will appear:



RIFTEK LAMIA

10

 [Revision 1.0.0] 10.07.2017 

After activating, the license type in the About window will be changed.
Restart the software.

6.3.     Log

Click  in order to open the Settings window.
When the Save log option is selected, the log file will be automatically created

when you start the measurements. To compress log files, select Compress log.
Log files are stored to the user's directory (for example, C:

\Users\<User>\AppData\Roaming\RIFTEK LLC\Lamia\saved-data). To view the folder with
log files, use the OPEN LOG FOLDER button.

The files extension is BIN (BINZ for compressed files). The file name consists of a
serial number, device model, network parameters and time of the start of recording.

In order to view the log files, open the Profile Viewer program by clicking the VIEW
 PROFILES button. To open the log file in this program, click File > Open and select a file.

Log files can be converted to CSV. To do this, click File > Export to CSV.

Data are written to the log file only in the Profile mode.

6.4.     Keyboard shortcuts

Alt + 1 Show the Connection panel.

Alt + 2 Show the Maths panel.

Alt + 3 Show the Robots panel.

Ctrl + B Switch to the Background maths mode.

Ctrl + F Start the search for devices.

Ctrl + H Hide the tab bar and left panel.

Ctrl + Q Quit the program.

Ctrl + W Drop the TCP connection.

Ctrl + Shift + O Open the Settings window.

F1 Open the About window.

F11 Switch to the full screen mode.
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7.     Network setting
All scanners are shipped with the following default network configuration:
· IP address: 192.168.1.100
· Subnet mask: 255.255.255.0
· Reserved IP address: 192.168.1.235 (set when scanner settings are reset to

factory settings)
Since the initial state of the laser scanner is configured to run in the 192.168.1.*

address space, configure your PC's network card, for example, as follows:
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8.     Search for scanners on a network
When connected to a network and powered, the scanner communicates the

broadcast information packet (to the address 255.255.255.255, UDP port 6001) with
periodicity of one time in two seconds. The packet contains IP-address of the scanner, its
serial number, MAC-address and other information.

To start the search for scanners on a network, click the SEARCH button in the
bottom left corner of the program window, or use the keyboard shortcut Ctrl + F. In addition,
you can enable the Search on start option in the Settings window to start the search for
scanners automatically when you run the program (see topic 6.2.1). 

If the program does not detect the scanner:
· Check the cables and power supply.
· Click the Drop connections button (see topic 6.2.2).
· Add exceptions or disable the firewall.
· Reboot the scanner.

Upon completion of the search, the program activates two panels for every detected
scanner: TCP connection and UDP stream.

In the TCP panel, you can see the series (RF625) and IP address of the scanner. In
the UDP panel, you can see the series and the UDP port number of the scanner. For more
information about the scanner, click the "i" icon.

Information about the scanner:

s/n Serial number.

Base Base distance.

Range Measurement range.

MAC МАС-address.

Firmware Firmware version.
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9.     Scanner connection

9.1.     UDP stream

Clicking on the UDP panel requests the UDP stream from corresponding scanner
and activates the visualization panel, in which the obtained profile is displayed. 

To hide the Connection panel, click  or use the keyboard shortcut Ctrl+H.

By moving the object or the scanner, observe changes in the profile. Zooming is
performed by rotating the mouse wheel. To move the profile, press the left mouse key, and
drag.

The status line in the lower part of the window shows:

Points Quantity of valid points in a profile.

Packet Quantity of received packets.

Measurement Quantity of received profiles.

P.speed Packet reception rate.

M.speed Speed of measurement.
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If the status line shows "No data...", check whether the UDP stream option is enabled (network
parameters).

To disable the UDP stream, you need to click on the UDP panel.

9.2.     TCP/IP connection

To connect to the scanner over TCP, click on the TCP panel. Once the connection is
established, the program shows the panels for parameters setting, and activates the panels
Profile, Image and System.

In order to hide the Connection panel, click  or use the keyboard shortcut
Ctrl+H.

With TCP connection the scanner can operate in the image transmission mode. In
this mode, the scanner can transmit:

· the laser line image on the object surface, generated by CMOS-sensor, or
· the processed image after the digital filtering. This image is used for extracting

the profile.
The image transmission rate is about 10 frames/second. This mode is used in

manual tuning of the scanner. 
To switch to the image observation mode, click the Image button.
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By moving the object or the scanner, observe changes in the image.
To disable the TCP connection, click DISCONNECT.

If you can not connect to the scanner over TCP:
· Make sure that the network settings are correct.
· Make sure that the scanner and your PC are in the one subnet. If not, you need to change the

subnet on your PC.
· Reboot the scanner.

10.     Parameters setting

10.1.     Parameters setting procedure

To configure parameters of the scanner, it is necessary to connect to it over TCP.

In order to change parameters, connect to the scanner over TCP, activate the panel,
write a new value into the field, and press the Enter key. All parameters except network
parameters are applied immediately after pressing the Enter key. For the network

parameters to take affect after changing, you need to click  and reboot the scanner.
All changes are made in RAM and will be lost when you reboot the scanner. Always

save them to the nonvolatile memory before you reboot the scanner. 
Buttons assignment:

Read parameters from RAM.

Save parameters to the nonvolatile memory of the device. 
Note. Only for such a case, with any subsequent activation of the device it will work in the
configuration you have selected.

Restore the factory (default) values of parameters.

10.2.     Parameters panels

10.2.1.     "Network" panel

Parameter Factory value Description

IP address 192.168.1.100 TCP/IP address of the scanner.

Subnet mask 255.255.255.0 Subnet masc of the scanner.

TCP port 620 Port to which the scanner sends data packets over TCP (must be open
on the receiving PC). 
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Parameter Factory value Description

Keep TCP On Keep the TCP connection during specified time, when the
communication is lost. 

Keep TCP time, s 30 Time of keeping the TCP connection (seconds).

Local SAP Off Local SAP (Service Advertising Protocol).

UDP host 255.255.255.255 IP address to which the packets are sent, when the UDP data stream
is enabled. 

UDP port 6003 Port to which the packets are sent over UDP.

UDP stream On Transmit data over UDP.

When you change the network settings, it is necessary to write them to the nonvolatile memory,
and to reboot the scanner for the changes to take effect.

10.2.2.     "General" panel

Parameter Factory value Description

Laser level 255 The output power of laser radiation. It is adjusted manually based on
the quality of the image obtained from the image sensor in the image
transmission mode as well as based on analysis of the resulting profile
quality. The range of values: 0…255 (0 – shutdown, 255 – full power).
Dependence between a real power and the set power is non-linear.
Note: This parameter is not valid for scanners with power IR lasers.

Exposure time,
us

100 The intensity of the reflected light entering the scanner. The exposure
time is adjusted in the range of 0...3600 us for 250 Hz scanners and
0...1912 us for 500 Hz scanners. In the ROI mode the exposure time is
limited by ROI parameters (the maximum possible exposure time is
getting less with reducing ROI parameters).

Resolution 640 The quantity of profile points along X, for which must be performed the
calculation of the coordinate value. Values: 80, 160, 320, 640, 1280.

Brightness
threshold

0 The level of profile detection on the image. Increasing this parameter
allows to decrease the influence of image noise. The range of values:
0..255. When the value is 255, the image is not processed.

Dif brightness
threshold

0 This parameter controls the image filtering. Increasing this parameter
allows to decrease the image noise influence on the profile extraction.
The range of values: 0..255.

Double speed Off This parameter switches the scanner to 500 Hz mode.
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Parameter Factory value Description

ROI state Off This parameter controls the active area size of CMOS-array. By
default, the active area covers the entire area of CMOS-array. Active
area size decreasing allows to increase the scanner speed due to
decreasing of reading time of the image. Resizing is possible in Z-
direction only and is specified in the CMOS-sensor coordinates. To
change the active area size, go to the Image panel, enable the Edit
ROI mode, and move limiters by the mouse:

Note: ROI state does not work in the double speed mode.

Raw image Off Use a raw image to obtain a profile. 

Invert X Off Invert the Х axis of the scanner.

Invert Z Off Invert the Z axis of the scanner.

10.2.3.     "Bracketing" panel

Parameter Factory value Description

Bracketing mode Off The mode of receiving profiles using different exposure settings. When
enabled, the scanner applies two exposure values alternately.
Switching occurs when a clock signal appears, for each signal multiple
of N (where N is the number of measurements per one exposure value).
Example:
Custom frequency = 50 Hz, Divider = 1 => switching 50 times per
second, each frame with exposure 1 and exposure 2 alternately.
Custom frequency = 100 Hz, Divider = 4 => switching 25 times per
second, 4 frames with exposure 1 and exposure 2 alternately.

Exposure1, us 1000 1st exposure value for bracketing mode.

Exposure2, us 100 2nd exposure value for bracketing mode.

Divider 1 The division factor for the current frequency.

Bracketing mode works only when you connect to the scanner over UDP.



RIFTEK LAMIA

18

 [Revision 1.0.0] 10.07.2017 

10.2.4.     "Trigger" panel

Parameter Factory value Description

Signal source Max. frequency The event which induces the result transmittance from the scanner:
Max. frequency, Custom frequency, External In, Encoder, StepDir.

Frequency 250 The frequency for the "Custom frequency" signal source. The range of
values: 0…250 Hz.

Divider 1 The division factor for all signal sources except "Max. frequency" and
"Encoder". The range of values: 1…255.

Direction mode Level The mode of "StepDir" signal source: Level, Edge, Counter.

Zero point Off Zero point of encoder, at which the scanner resets the counters.

Input / Output
channels

- Synchronization channels available to select.

10.2.5.     "Sync" panel

Parameter Factory value Description

Measurements
sync

Off Synchronization of measurements of multiple scanners.

Delay 1 Delay time of reaction to the clock pulse (in microseconds). The
measurement cycle beginning will be delayed for this value. 
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11.     Diagnostics, emergency commands and
firmware upgrade

In order to activate the SYSTEM panel, connect to the scanner over TCP and click
SYSTEM. This panel displays parameters of the scanner hardware condition and contains
the buttons for:

· emergency commands (REBOOT DEVICE and SHUTDOWN DEVICE),
· firmware upgrade (UPGRADE FIRMWARE).

The correct shutdown and reboot are necessary for the file system safety. Always
use the REBOOT DEVICE button to reboot the scanner, and the SHUTDOWN DEVICE
button to reset the current connections.

To upgrade the scanner firmware, click UPGRADE FIRMWARE, and select a file.
Upon successful firmware upgrade, the following message appears:

Next, it is necessary to click REBOOT DEVICE to reboot the scanner.
To view the current firmware version, click "i" on the connection panel:
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12.     Seam tracking and measurement

12.1.     "Maths" panel

The Maths panel contains templates area and instruments for templates
parameters settings.

The templates area contains a set of built-in templates with predefined shape,
feature points and measured coordinates or/and dimensions.

Automatic recognition of the object on the full profile to measure or to track it in
accordance with the selected template is important feature of software. There is no need to
set the measurement area manually.

To select a template, you need to press the left mouse key on its icon. When you
select the template, Riftek Lamia automatically finds appropriate profile in the image and
calculates and shows coordinates of feature points and dimensions on the PC screen.

Moreover, the software sends calculated values to the outer device (for example,
robot) by selected protocol, if corresponding function is activated (see topic 13.2.2).

The user may configure parameters of templates, create same shape templates
with different parameters, change their order in a list or remove unnecessary ones, create
and add his own templates.

The toolbar description:

Item Description

Activate / deactivate applying of mathematical algorithms (templates). When you disable this
option, the area of templates will not be active.

The Robot view option. When this option is enabled and connection with the robot is
established, the template that was requested by the robot, will be selected automatically.
When the Robot view option is enabled, the area of templates is not active.

Restore a default set of templates.

Activate a panel of parameters.

Expand the toolbar.
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When you expand the toolbar by clicking , the following options appear:

Item Description

Set Select a set of templates: Welding or Measurement.

Edit mode (see topics 12.2.4.2 and 12.2.4.3).

The area of templates contains the button intended to add templates to the area - 

 (see topic 12.2.4.1).

12.1.1.     Parameters of templates search ("Search" tab)

The image obtained from the scanner is not an exact copy of the object profile and
may contain gaps, false images and noises, caused by, for example, heterogenity of the
object surface, laser reflections, influence of the external light sources and electrical noise,
and so on. Optimal setting of the parameters of search and templates parameters make it
possible to find the profile on the image, which is the most similar to the selected template.

In order to configure parameters of template, it is necessary to double-click on the

template icon, or click one time and then click . The Search tab will appear:

Buttons assignment:

Button Assignment

APPLY Save and apply all settings.

RESET Reset all changes to the last saved settings.

Exit the parameters panel.

The Search tab contains the search parameters:

Parameter Factory
value

Description

Global options On Select this option to display and use global (common) search
parameters for all templates, or disable this option to set different
search parameters for different templates.

X coordinate 0 X coordinate of the profile point in accordance with which the Y
coordinate will be calculated.

Minimum plane length 10 The minimum length of a plane area on the profile. Unit of
measurement - millimeters.
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Parameter Factory
value

Description

Minimum hill height 1 The minimum height of the hill area over the flat area. Unit of
measurement - millimeters.

Inverse search Off Invert the Z coordinate.

Search position
(Projection, Center of
mass, Top, Butt
center)

Projection Search for a point in accordance with the set position: Projection – a
projection of the highest point onto a plane, Center of mass – a center
of mass of a hill, Top – the highest point, Butt center - a middle point
between two joining surfaces.

Circle criterion 0.1 The maximum value of the circle quality, with which a profile will be
defined as a circle. The circle quality = the standard deviation of the
profile points from the circle / circle radius. The range of values: 0..1
(the higher the value, the "worse" the circle). The "0" value is
supposed to be set for detecting a perfect circle.

Maximum distance
between points*

2 * See description in the Table below.

Maximum line half-
width*

1

Minimum line length* 4

Cut-Off border state Off Enable / Disable the border, beyond which the found points are not
valid.

Cut-Off border range,
%

5 The size of the cut-off border. This parameter specifies a percentage
of reducing the range of valid values.

Search distance 15 The distance from the previous point, within which the emergence of a
new point is valid. Unit of measurement - millimeters.

Invalid sequence 20 The number of invalid points. The points are invalid, when the distance
between these points is greater than "Search distance". After the end
of the invalid sequence, a new point will be taken as valid.

Search range 1.5 The tolerance for parameter "X coordinate". Unit of measurement -
millimeters.

3D offset Х 0 3D offset of one point selected in the "Select" tab. These parameters
are applied only for the Riftek P2 protocol.3D offset Y 0

3D offset Z 0

2D offset Х 0 2D offset of all points selected in the "Select" tab. These parameters
are applied for all protocols.2D offset Z 0

* The scanner obtains a profile as a set of points. When searching for a template in
a profile, the software combines points into contour lines in accordance with the rules
described in the Table below.

Rule Description

Maximum distance
between points

This rule sets a maximal distance between points along Z axis. If the distance
between points is less than this value, these points will be taken as one contour

line. Unit of measurement - millimeters. An example of splitting the profile into
contour lines:

Maximum line half-
width

This rule sets a maximal distance from a point to a line. If the distance is less than
this value, the point will be considered belonging to this line. Unit of measurement -
millimeters.

Minimum line length This rule sets a minimal length of the line. All lines, which less than this value, will
be considered as a noise, and will be cut off. Unit of measurement - millimeters.
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When you have changed search parameters, it is necessary to click APPLY in order for the
changes to take effect.

12.1.2.     Templates parameters ("Template" tab)

Templates consist of lines (lines are the profile lines that the scanner will ''see").
These lines are numbered starting from "0". The length and location of lines are defined by
the special parameters (constraints). To view / adjust parameters, double-click on the
template icon and go to the Template tab.

The Template tab contains a list of constraints that form a template description.
Each constraint is shown as follows:
· Name of the constraint.
· Line index (starts from 0).
· Parameters for the specific constraint type.

When you have changed templates parameters, it is necessary to click APPLY in order for the
changes to take effect.

There are six types of constraints:
1. Line length

The constraint of the line length (L). This constraint is defined by the lower and upper
boundaries set in millimeters ("Minimum" and "Maximum" fields respectively). One or both
of the boundaries can be undefined (set as "Undef.").

2. Endpoint distance

The constraint of the distance (L) from the end of one line (LineFrom) to the start of
another line (LineTo). This constraint is defined by the lower and upper boundaries set in
millimeters ("Minimum" and "Maximum" fields respectively). One or both of the boundaries
can be undefined (set as "Undef.").

3. Rotation angle

The constraint of the angle of rotation (Angle) in degrees from one line (LineFrom)
to another line (LineTo). This constraint is defined by the lower and upper boundaries set in
millimeters.("Minimum" and "Maximum" fields respectively), and by the direction of rotation.
If any of constraints is absent, set the values "Undef." and "None" for lower / upper
boundaries and for the direction of rotation respectively.
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Note: The minimum and maximum values of the angle of rotation can vary in the
range of 0 to 180°.

4. Endpoint shift in direction

The constraint of shift of the start of one line (LineTo) relative to the end of another
line (LineFrom). This constraint is defined by the lower and upper boundaries set in
millimeters ("Minimum" and "Maximum" fields respectively). If any of constraints is absent, it
must be set as "Undef.". The direction of shift is defined by "Angle" that varies in the range
of -180° to 180° counterclockwise relative to the LineFrom line (if the Angle from the
starting line checkbox is selected), or to the LineTo line (if the Angle from the starting
line checkbox is not selected).

5. Endpoint distance with check

This constraint is similar to Endpoint distance, but has an additional verification on
the subject that the distance (L) from the end of one line (LineFrom) to the start of another
line (LineTo) is less than the distance between other ends (La). This prevents the situation,
in which the wrong lines can be used, because formally they can fit in the constraints.

6. Inclination angle

The constraint of the inclination angle (Angle) of a line. This constraint is defined by
the lower and upper boundaries ("Minimum" and "Maximum" fields respectively). If any of
constraints is absent, it must be set as "Undef.". 

Note: The values can vary in the range of -180° to 180°, positive values correspond
to the counterclockwise rotation.

12.1.3.     List of measurements ("Select" tab)

The Select tab contains a list of measurements for the selected template.
Measurement results will be displayed in the Profile panel and will be sent to the

robot in accordance with this list.

When you have changed a list of measurements, it is necessary to click APPLY in order for the
changes to take effect.
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There are nine measurement types:
1. Line length

The measurement of the line length (mm).

2. Lines intersection coordinates

The measurement of coordinates (X, Y) of the point of intersection of two lines.

3. Rotation angle

The measurement of the angle of rotation (Angle) from the LineFrom line to the
LineTo line.

4. Line point coordinates

The measurement of coordinates (X, Y) of the point on the line. This measurement
is defined by the "position" parameter (in Template Creator), where "0" is the start of the
line, and "1" is the end of the line (values outside of the range [0; 1] are possible).

5. Far line in direction

The measurement of the position of two points: the farthest point (farPoint) along the
direction and the point belonging to the same line as the farthest (nearPoint), and also the
measurement of the inclination angle of this line. The direction is defined by a nonzero
vector ("direction"), the rotation angle of which is measured counterclockwise and varies in
the range of -180° to 180°.

6. Angle between lines

The measurement of the angle between lines LineFrom and LineTo from above.
The values can vary in the range of 0° to 360°.
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7. Inclination angle

The measurement of the inclination angle (Angle) of the line. The values can vary in
the range of -180° to 180°; positive values correspond to the counterclockwise rotation.

8. Point between 2 points

The measurement of the point position on the line between other 2 points. This
position is defined by the "position" parameter, where "0" is the start of the line, and "1" is
the end of the line.

9. Endpoint shift in direction

The measurement of the endpoint shift (D) of the LineTo line relative to the endpoint
of the LineFrom line along the direction (see Figure). The direction of shift is defined by the
angle (Angle), which varies in the range of 180° to 180° and measures counterclockwise
relative to the LineReference line.

12.2.     Built-in templates

The software offers two sets of built-in templates: Measurement and Welding.
These sets are intended to be used for recognizing, tracking and measuring geometric
parameters of objects. The Welding set was specially created to be used for robot welding.

By default, the software shows the Measurement set. To change the set, click 
and select the set from a list.

All template sets are available in demo mode. In order to use them with robots, you
need to buy the license.

The next chapters describe sets of built-in templates. Each template description
contains a table with the following columns:

· Constraints - a list of constraints applied for this template (see topic 12.1.2).
· Measurements - a list of measurements performed by this template (see topic

12.1.3).
· Parameters - a list of search parameters applied only for this template (see topic

12.1.1).
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12.2.1.     "Measurement" set

12.2.1.1.     Template 1 "Corner"

Template 1 consists of two lines and calculates the coordinates of the intersection
point of these lines.

Constraints Measurements Parameters

Endpoint distance with check
· Distance between lines 0 and 1;

the minimum distance is
undefined, the maximum distance
is 20 mm.

Rotation angle
· Angle of rotation from line 0 to line

1 (30°...150°); the direction of
rotation is undefined.

Lines intersection 
· Intersection point of lines 0 and 1.

-
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12.2.1.2.     Template 2 "Step"

Template 2 consists of three lines and calculates the coordinates of the intersection
points of these lines.

Constraints Measurements Parameters

Endpoint distance with check
· Distance between lines 0 and 1;

the minimum distance is
undefined, the maximum distance
is 10 mm.

· Distance between lines 1 and 2;
the minimum distance is
undefined, the maximum distance
is 10 mm.

Rotation angle 
· Angle of rotation from line 0 to line

1 (60°...120°); the direction of
rotation is undefined.

· Angle of rotation from line 1 to line
2 (60°...120°); the direction of
rotation is undefined.

Lines intersection 
· Left point (intersection point of

lines 0 and 1).
· Right point (intersection point of

lines 1 and 2).

-
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12.2.1.3.     Template 3 "Triangle"

Template 3 consists of four lines and calculates the coordinates of the intersection
points of these lines.

Constraints Measurements Parameters

Endpoint distance with check
· Distance between lines 0 and 1;

the minimum distance is 0 mm,
the maximum distance is 1 mm.

· Distance between lines 1 and 2;
the minimum distance is 0 mm,
the maximum distance is 1 mm.

· Distance between lines 2 and 3;
the minimum distance is 0 mm,
the maximum distance is 1 mm.

Rotation angle
· Angle of rotation from line 0 to line

1 (15°...75°); the direction of
rotation – right.

· Angle of rotation from line 1 to line
2 (45°...135°); the direction of
rotation – left.

· Angle of rotation from line 2 to line
3 (15°...75°); the direction of
rotation – right.

Lines intersection
· Left point (intersection point of

lines 0 and 1).
· Top point (intersection point of

lines 1 and 2).
· Right point (intersection point of

lines 2 and 3).

-
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12.2.1.4.     Template 4 "Gap"

Template 4 consists of two lines and calculates the coordinates of the left line
endpoint and the starting point of the right line.

Constraints Measurements Parameters

Endpoint distance with check
· Distance between lines 0 and 1;

the minimum distance is 0.4 mm,
the maximum distance is
undefined.

Rotation angle
· Angle of rotation from line 0 to line

1 (0°...20°); the direction of
rotation is undefined.

Line point
· Left point (endpoint of line 0).
· Right point (starting point of line

1).

-
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12.2.1.5.     Template 5 "Right edge"

Template 5 consists of two lines and calculates the coordinates of the extreme
points of the rightmost line.

Constraints Measurements Parameters

Endpoint distance with check
· Distance between lines 0 and 1;

the minimum distance is
undefined, the maximum distance
is 20 mm.

Rotation angle 
· Angle of rotation from line 0 to line

1 (30°...150°); the direction of
rotation is undefined.

Lines intersection
· Corner point (intersection point of

lines 0 and 1).

Line point 
· Edge point (endpoint of line 1).

-
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12.2.1.6.     Template 6 "Left line"

Template 6 calculates the coordinates of the two extreme points of the leftmost line
and its angle of inclination.

Constraints Measurements Parameters

- Far line in direction 
· Left point, Right point (extreme

points of the leftmost line). 
· Inclination angle of the leftmost

line.

-
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12.2.1.7.     Template 7 "Right line"

Template 7 calculates the coordinates of the two extreme points of the rightmost
line and its angle of inclination.

Constraints Measurements Parameters

- Far line in direction 
· Right point, Left point (extreme

points of the rightmost line). 
· Inclination angle of the rightmost

line.

-
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12.2.1.8.     Template 8 "Point"

Template 8 calculates the Z-coordinate of the profile point in accordance with the
user-defined X-coordinate. Go to the Search tab in order to set the X-coordinate (see topic
12.1.1).

Constraints Measurements Parameters

- · Z-coordinate of the profile point · X-coordinate of the profile point
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12.2.1.9.     Template 9 "Point, Y min"

Template 9 calculates the X-coordinate of the profile point at the minimum Z-
coordinate.

Constraints Measurements Parameters

- · X-coordinate of the profile point -
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12.2.1.10.     Template 10 "Groove"

Template 10 consists of three lines and calculates the height, width and middle of
the groove. The height of the groove is calculated by the left and right edges. The width is
calculated as the distance between the points, from which the groove begins.

Constraints Measurements Parameters

Endpoint shift in direction 
· Distance between lines 0 and 1;

the minimum distance is 5 mm,
the maximum distance is 20 mm,
the angle is 90° from the first line.

· Distance between lines 1 and 2;
the minimum distance is 5 mm,
the maximum distance is 20 mm,
the angle is -90° from the first
line.

Rotation angle 
· Angle of rotation from line 0 to line

1 (must be < 22.5°); the direction
of rotation is undefined.

· Angle of rotation from line 1 to line
2 (must be < 22.5°); the direction
of rotation is undefined.

Point between 2 points
· Midpoint (between the end of line

0 and the start of line 2).

Endpoint shift in direction 
· Width (distance between the

endpoint of line 0 and the starting
point of line 2 at the angle of 0°
relative to line 1).

· Height L (distance between the
starting point of line 1 and the
endpoint of line 0 at the angle of
90° relative to line 1).

· Height R (distance between the
endpoint of line 1 and the starting
point of line 2 at the angle of 90°
relative to line 1).

Inclination angle
·  Inclination angle of line 1.

-
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12.2.1.11.     Template 11 "Angle"

Template 11 consists of two lines, and calculates the angle between these lines,
and the coordinates of the intersection point of these lines.

Constraints Measurements Parameters

Endpoint distance with check
· Distance between lines 0 and 1;

the minimum distance is
undefined, the maximum distance
is 20 mm.

Rotation angle
· Angle of rotation from line 0 to line

1 (30°...150°); the direction of
rotation is undefined.

Lines intersection
· Intersection point of lines 0 and 1.

Angle between lines 
· Angle between lines 0 and 1.

-
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12.2.1.12.     Template 12 "Slope"

Template 12 consists of one line and calculates its angle of inclination and
coordinates of a middle point.

Constraints Measurements Parameters

Line length 
· Line length; the minimum length

is 5 mm, the maximum is
undefined.

Inclination angle 
· Inclination angle of the line.

Line point
· Midpoint (a middle point of the

line).

-
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12.2.1.13.     Template 13 "Gap width"

Template 13 consists of two lines that represent the profiles of two surfaces, and
calculates coordinates of a middle point between them and the gap width.

Constraints Measurements Parameters

Line length 
· Line 0; the minimum length is 20

mm, the maximum is undefined.
· Line 1; the minimum length is 20

mm, the maximum is undefined.

Endpoint distance with check
· Distance between lines 0 and 1;

the minimum distance is 2 mm,
the maximum is undefined.

Rotation angle 
· Angle of rotation from line 0 to line

1; the minimum is undefined, the
maximum is 10°; the direction of
rotation is undefined.

Point between 2 points 
· Midpoint (between the endpoint of

line 0 and the starting point of line
1).

Endpoint shift in direction
· Width (distance between the

endpoint of line 0 and the starting
point of line 1).

-
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12.2.1.14.     Template 14 "Amplitude"

Template 14 measures the maximum and minimum height of the surface profile,
and calculates the difference between maximum and minimum values.

The amplitude is calculated relative to the approximated line.

Constraints Measurements Parameters

- · Amplitude.

· Inclination angle of the line.

-
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12.2.1.15.     Template 15 "Lowest / Highest point"

Template 15 is intended to track the position of the lowest / highest part of the
profile, and to measure parameters of this part (height and width), and the inclination angle
of a flat part. The search position can be customized in the Search tab (see topic 12.1.1).

By default, this template is in the mode for measuring the lowest part. In order to
measure the highest part, it is necessary to select "Inverse search" in the "Search" tab.

Constraints Measurements Parameters

- · Point (coordinates of the point set

by Search position)

· Height

· Width

· Angle (inclination angle of a flat

area)

Minimum plane length – The
minimum length of a flat area, from
which the measurement of a hill will
start.

Minimum hill height.

Inverse search – Invert the Y-
coordinate in order to measure the
hollows.

Search position:
· Projection
· Center of mass
· Top
· Butt center
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12.2.1.16.     Template 16 "Hill"

Template 16 detects the longest line on the profile and measures its inclination
angle. Next, this template detects the hill on this line and measures its height, and then it
measures the Z coordinate at X = 0. This template calculates the Z coordinate of the profile
point or of the approximated line point, depending on what value of the Z coordinate is the
smallest one.

Constraints Measurements Parameters

- · Z-coordinate of the profile point (or

of the approximated line point) at X

= 0.

· Hill height relative to the longest

line.

· Inclination angle of the longest

line.

-
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12.2.1.17.     Templates 17 and 18 "Radius and circle center"

Templates 17 and 18 are intended to measure the radius and circle center
coordinates.

Constraints Measurements Parameters

- · Circle center
· Radius

Circle Criterion (see topic 12.1.1)
– the maximum value of the circle
quality, with which a profile will be
defined as a circle. The circle
quality = the standard deviation of
the profile points from the circle /
circle radius. The range of values:
0..1 (the higher the value, the
"worse" the circle). The "0" value is
supposed to be set for detecting a
perfect circle.

For template 18, only coordinates of the circle center will be sent to the robot.
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12.2.2.     "Welding" set

12.2.2.1.     Template 1 "Fillet weld"

Template 1 is intended to be used for fillet welds. The algorithm looks for two profile
lines and calculates coordinates of their point of intersection. This point of intersection can
be used as the tracking point.

Constraints Measurements Parameters

Endpoint distance with check
· Distance between lines 0 and 1;

the minimum distance is
undefined, the maximum distance
is 20 mm.

Rotation angle
· Angle of rotation from line 0 to line

1 (30°...150°); the direction of
rotation is undefined.

Lines intersection 
· Intersection point of lines 0 and 1.

-
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12.2.2.2.     Template 2 "Corner weld"

Template 2 is intended to be used for corner welds. The algorithm allows the user to
select the tracking point: 

· Corner point
· Midpoint

Constraints Measurements Parameters

Endpoint distance with check
· Distance between lines 0 and 1;

the minimum distance is
undefined, the maximum distance
is 5 mm.

· Distance between lines 1 and 2;
the minimum distance is
undefined, the maximum distance
is 5 mm.

· Distance between lines 2 and 3;
the minimum distance is
undefined, the maximum distance
is 5 mm.

Rotation angle 
· Angle of rotation from line 0 to line

1 (60°...120°); the direction of
rotation - left.

· Angle of rotation from line 1 to line
2 (60°...120°); the direction of
rotation - right.

· Angle of rotation from line 2 to line
3 (60°...120°); the direction of
rotation - left.

Lines intersection 
· Corner point (intersection point of

lines 1 and 2).

Point between 2 points 
· Midpoint (between the endpoint of

line 0 and the starting point of line
3).

-
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12.2.2.3.     Template 3 "Lap weld"

Template 3 is intended to be used for lap welds. The algorithm looks for three
profile lines and calculates the coordinates of their points of intersection, which can be
taken as the tracking points.

Constraints Measurements Parameters

Endpoint distance with check
· Distance between lines 0 and 1;

the minimum distance is
undefined, the maximum distance
is 10 mm.

· Distance between lines 1 and 2;
the minimum distance is
undefined, the maximum distance
is 10 mm.

Rotation angle 
· Angle of rotation from line 0 to line

1 (60°...120°); the direction of
rotation is undefined.

· Angle of rotation from line 1 to line
2 (60°...120°); the direction of
rotation is undefined.

Lines intersection 
· Left point (intersection point of

lines 0 and 1).
· Right point (intersection point of

lines 1 and 2).

-
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12.2.2.4.     Template 4 "Butt weld"

Template 4 is intended to be used for butt welds. The algorithm looks for two profile
lines and calculates coordinates of a middle point between them, which can be taken as the
tracking point. The algorithm also calculates the gap width.

Constraints Measurements Parameters

Line length 
· Line 0; the minimum length is 20

mm, the maximum is undefined.
· Line 1; the minimum length is 20

mm, the maximum is undefined.

Endpoint distance with check
· Distance between lines 0 and 1;

the minimum distance is 2 mm,
the maximum is undefined.

Rotation angle 
· Angle of rotation from line 0 to line

1; the minimum is undefined, the
maximum is 10°; the direction of
rotation is undefined.

Point between 2 points 
· Midpoint (between the endpoint of

line 0 and the starting point of line
1).

Endpoint shift in direction
· Width (distance between the

endpoint of line 0 and the starting
point of line 1).

-
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12.2.2.5.     Template 5 "Groove weld"

Template 5 can be used for all types of groove welds such as V-grooves, U-
grooves, J-grooves and bevel grooves.

The algorithm allows the user to select the tracking point. To select the tracking
point, it is necessary to set the Search position in the Search tab (see topic 12.1.1).

The algorithm also calculates the height and width of the groove and the inclination
angle of a flat area. 

Constraints Measurements Parameters

- · Point (coordinates of the point set

by Search position)

· Height

· Width

· Angle (inclination angle of a flat

area)

Minimum plane length – The
minimum length of a flat area, from
which the measurement of a hill will
start.

Minimum hill height.

Search position:
· Projection
· Center of mass
· Top
· Butt center
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12.2.2.6.     Template 6 "Left edge"

Template 6 is intended to be used in a case when the geometry of one side of the
groove does not allow to receive a correct information for tracking and the other side gives
clear information.

The algorithm looks for the leftmost line of the all profile lines and calculates
coordinates of its right point and the angle of inclination. The right point can be taken as the
tracking point.

Constraints Measurements Parameters

- Far line in direction 
· Right point (coordinates of the right

point of the leftmost line).
· Inclination angle of the leftmost

line.

-
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12.2.2.7.     Template 7 "Right edge"

Template 7 is intended to be used in a case when the geometry of one side of the
groove does not allow to receive a correct information for tracking and the other side gives
clear information.

The algorithm looks for the rightmost line of the all profile lines and calculates
coordinates of its left point and the angle of inclination. The left point can be taken as the
tracking point.

Constraints Measurements Parameters

- Far line in direction 
· Left point (coordinates of the left

point of the rightmost line).
· Inclination angle of the rightmost

line.

-
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12.2.2.8.     Template 8 "Spot weld"

Template 8 is intended to be used for spot welds.
The algorithm allows the user to set the X-coordinate of the tracking point in

accordance with which the Z-coordinate will be calculated. If necessary, the user may set
the tolerance for this X-coordinate (Search range). Both parameters are customized in the
Search tab (see topic 12.1.1).

Constraints Measurements Parameters

- · Z-coordinate · X-coordinate

· Search range
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12.2.2.9.     Template 9 "Nearest point"

Template 9 is intended to be used in a case when the tracking point is the nearest
point of the profile.

The algorithm calculates the X-coordinate of the tracking point at the minimum Z-
coordinate.

Constraints Measurements Parameters

- · X-coordinate of the profile point -
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12.2.2.10.     Template 10 "Slope"

Template 10 is intended to be used for finding sheet metal edges of several mm
thickness. The algorithm looks for one profile line and calculates its angle of inclination and
coordinates of a middle point.

Constraints Measurements Parameters

Line length 
· Line length; the minimum length

is 5 mm, the maximum is
undefined.

Inclination angle 
· Inclination angle of the line.

Line point
· Midpoint (a middle point of the

line).

-

12.2.3.     Scanner tuning templates

Tuning templates are available in both templates sets and intended for
tuning parameters of the scanner when working with the robot.

Parameters (description is given in topic 10.2.2):
· Laser level 
· Exposition
· Brightness threshold
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12.2.4.     Operations with templates

12.2.4.1.     Add a template

To add a template into the area of templates, click  in the Maths panel. 
The window will appear:

There are two ways to add a template:
· from a set of built-in templates;
· from a file.
In order to add a template from a set, it is necessary to select a template and to

click ADD. To select a template, press the left mouse key on its icon. You may select any
number of templates. The icons of selected templates will be highlighted in green.

In order to add a template from a file, click  and select a file (*.tnm, or *.tnmv2).
To close the window, click CANCEL.

12.2.4.2.     Delete a template

Click  to expand the toolbar and then click  in order to enable the Edit mode.

The pictogram  will change its color to green and the pictogram  will appear on the
icons of templates:

To delete a template, click  on its icon. 
Note 1. Bare in mind that you will not be prompted to confirm this action, and you

can not restore a template that was deleted. 
Note 2. Always disable the Edit mode after editing.

12.2.4.3.     Change the order in a list

Enable the Edit mode as described in the previous topic.
To change the order of templates, hold the left mouse key pressed on the template

icon and drag the template to the required position.
Note. Always disable the Edit mode after editing.
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12.2.4.4.     Restore a default set of templates

To restore a set of templates with default settings, it is necessary to click . You
will be prompted to confirm the action:

Click SUBMIT to confirm the action, otherwise – click CANCEL.
After confirming, the current set of templates will be replaced with the default one.

12.3.     Template Creator

To open the program, click the OPEN TEMPLATE CREATOR button in the

Settings window .
Template Creator is a console application intended to create the mathematical

templates in the interactive mode in order to use them in Riftek Lamia (how to add them to
Riftek Lamia is described in topic 12.2.4.1).

Template Creator supports all types of constraints and measurements.
The example of creating a template for measuring coordinates of the intersection

point of two lines:

The program does not check the internal consistency of constraints.
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13.     Working with industrial robots

13.1.     "Robots" panel

Parameters and buttons are displayed in accordance with the selected protocol:

Riftek P1 R691 USI Riftek P2

Parameters description:

Parameter Description

Sensor s/n Serial number of the scanner.

Sensor target port UDP port, to which the scanner sends profiles (6003 by default).

Protocol Protocol selection: Riftek P1, R691 USI, Riftek P2.

Server address TCP/IP address of the robot (for Riftek P1 only).

Server port Robot port - for Riftek P1 (502), or Host PC port - for R691 USI (5020) and Riftek P2 (502).

Timeout, s Time through which the protocol will be disabled, if there are no commands or requests
from the robot (applied for R691 USI and Riftek P2).

Debug log Save the debug log (applied for R691 USI and Riftek P2): time and type of request from
the robot, bytes of commands, the response time of the program, response bytes, error
text.

State Enable the selected protocol.

Buttons assignment:

Button Assignment

LOCK SENSOR Lock the scanner to the protocol settings.

CALIBRATION Activate the "Calibration" panel. Attention! This button is active only when the "State"
option is enabled.

When the State option is enabled, you can not change parameters on the ROBOTS panel, and
you can not connect to the scanner over TCP.
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13.2.     Connection to robots

13.2.1.     Functional diagram

Item Description

1 Connection between the scanner and the PC with Riftek Lamia.

2 Connection between the PC with Riftek Lamia and the robot controller.

3 Connection between the robot and the robot controller.

13.2.2.     Connection to the robot

In order to connect to the robot, run Riftek Lamia and follow the steps below:

Step Description

1 Find a scanner by clicking the SEARCH button, and connect to it over TCP.

2 Go to the ROBOTS panel, and click LOCK SENSOR.

3 Return to the CONNECTION panel, and click DISCONNECT.

4 Connect to the scanner over UDP.

5 Go to the ROBOTS panel, set parameters in accordance with the selected protocol, and
enable the State option.

13.3.     Protocols

13.3.1.     Riftek P1

13.3.1.1.     General information

The protocol is based on the client-server model (Riftek Lamia is a client, a robot
is a server), works over TCP/IP, and uses port 502 by default.

All values are hexadecimal, byte order – from left to right. 
After turning on/off the Modbus function, the scanner must be rebooted. The TCP

connection temporary deactivates the Modbus function; when activating the Modbus
function (the scanner finds TCP address and successfully connects to port 502) other
scanner functions will be deactivated (including TCP).
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13.3.1.2.     Packets and parameters

Send packet 1 with delay (ms).

Displacement Length Field Description

0 2 TrID1
Transaction ID (set by the client, copied by the server in
response)

2 2 ProtoID Protocol type (0 = Modbus)

4 2 Len1 Quantity of following bytes

6 1 UnitID Slave address

7 1 Fn1 Function number = 4

8 2 Adr1 Starting register address

10 2 Cnt1 Quantity of registers

Wait a response, check the high-order bit of the 36th byte: 1 - perform calculations,
0 - send zeroes in response. Send packet 2 (with results).

Displacement Length Field Description

0 2 TrID1
Transaction ID (set by the client, copied by the server in
response)

2 2 ProtoID Protocol type (0 = Modbus)

4 2 Len1 Quantity of following bytes

6 1 UnitID Slave address

7 1 Fn2 Function number = 16

8 2 Adr2 Starting register address

10 2 Cnt2 Quantity of registers

12 1 BCnt2 Byte counter

13 2 REG[1] 1st register

15 2 REG[2] 2nd register

... ... ... ...

13+2*(Cnt2-1) 2 REG[Cnt2] The last register

13.3.1.3.     Types of calculations (commands) and assignment of registers

Data transmission from the scanner to the robot:
13-16 bytes - the 1st control point, coordinate X
17-20 bytes - the 1st control point, coordinate Z
21-24 bytes - the 2nd control point, coordinate X
25-28 bytes - the 2nd control point, coordinate Z
29-32 bytes - the 3rd control point, coordinate X (not used)
33-36 bytes - the 3rd control point, coordinate Z (not used)
Unit of measurement of all values – micrometer. X – signed, Z – unsigned.
The value "99" is reserved as erroneous.
Data transmission from the robot to the scanner:
the 27th byte Polynom Degree - the polynom degree (experimentally proved, when

degree is less than 7, the returned result can be incorrect, by default "10" - see the Notes
column in the Table below)

28-29 bytes CenterX - the center of search area of control points along X-axis*
30-31 bytes Amplitude - the half-width of search area of control points along X-

axis*
32-33 bytes MaxBreak - the limit value of distance between the points. If distance

between the points is greater than this value, then this position is taken as the gap*
the 34th byte LightDir - the direction of laser radiation (0 = L, 1 = R)
the 35th byte CMD - the type of mathematical calculation (see Table)
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The most significant bit in the 36th byte (Strobe) is the data transmission request
(strobe bit).

* Values CenterX, Amplitude and MaxBreak are specified in 0.1mm. CenterX is
signed, and the rest are unsigned.

The Measurement set (see topic 12.2.1):

Calculation type Command
number (Byte 35)

Notes

Template 1 0 When the Polynom Degree transmission = 0, an adaptive algorithm of
calculations will be used (priority of tracking in the window with
polynom degree = 7). In other calculations PolynomDegree
transmission = 0 means that a default value is used.

Template 2 1

Template 3 2

Template 4 3

Template 5 4

Template 6 5

Template 7 6

Template 8 7 The X value is specified by CenterX

Turn off the laser 80h

Turn on the laser 81h

13.3.2.     R691 USI

13.3.2.1.     General information

R691 USI (Universal Sensor Interface) gives the possibility to connect a laser
sensor to the robot controller to perform seam tracking operations.

The protocol is based on the client-server model (Riftek Lamia is a server, a robot
is a client), works over TCP/IP, and uses port 5020 by default.

13.3.2.2.     Client (robot) requests

The robot will send his requests by packets of at least 3 byte length to the sensor.
The first byte indicates if the robot sends a command (02h) or requests data (01h).
The second byte is the number of commands or data for this packet (usually, 1).
The third byte indicates the command or the data request.

# Request Command /
Request
(byte 0)

Number of
variables

Command or
Data

Value

1 Sensor On 02h 01h 13h 01h

2 Sensor Off 02h 01h 06h 00h

3 Start track (Laser on and
measure)

02h 01h 06h 01h

4 End track (Laser off) 02h 01h 06h 00h

5 Set joint ID 02h 01h 10h xx (the value is
hexadecimal)

6 Request joint data 01h 06h 08h 09h 0Ah 0Bh 0Ch 0Dh *

7 Request status 01h 01h 06h  —

8 Request joint ID 01h 01h 10h  —

The robot expects for each request an answer from the sensor within 80 ms.
After 80 ms the robot will send the same request again.
A time out alarm will be posted after 300 ms.
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* Request 6 (Request joint data) requests currently six values in the
following order:

1. Offset X
2. Offset Y
3. Offset Z
4. GAP
5. MISMATCH
6. AREA (Region)
Measurements are sent to the robot in accordance with the selected template type.
The Measurement set (see topic 12.2.1):

Template # Measurements

1 Offset Y: the X coordinate of the intersection point of two lines
Offset Z: the Z coordinate of the intersection point of two lines

2 Offset Y: the X coordinate of the highest point along the Z axis
Offset Z: the Z coordinate of the highest point along the Z axis

3 Offset Y: the X coordinate of the selected point
Offset Z: the Z coordinate of the selected point
Note. If there are more than one point selected, only coordinates of the first point will be
sent to the robot.

4 Offset Y: the X coordinate of the highest point along the Z axis
Offset Z: the Z coordinate of the highest point along the Z axis

5 Offset Y: the X coordinate of the selected point
Offset Z: the Z coordinate of the selected point
Note. If there are more than one point selected, only coordinates of the first point will be
sent to the robot.

6 Offset Y: the X coordinate of the most right point
Offset Z: the Z coordinate of the most right point

7 Offset Y: the X coordinate of the most left point
Offset Z: the Z coordinate of the most left point

8 Offset Y: the X coordinate set by the user 
Offset Z: the Z coordinate in accordance with the set X coordinate

9 Offset Y: the X coordinate of the lowest point along the Z axis
Offset Z: the Z coordinate of the lowest point along the Z axis

10 Offset Y: the X coordinate of the center point
Offset Z: the Z coordinate of the center point

11 Offset Y: the X coordinate of the intersection point of two lines
Offset Z: the Z coordinate of the intersection point of two lines

12 Offset Y: the X coordinate of the center point
Offset Z: the Z coordinate of the center point

13 Offset Y: the X coordinate of the center point
Offset Z: the Z coordinate of the center point
Gap: gap width

14 -

15 Offset Y: the X coordinate of the point set by "Search position"
Offset Z: the Z coordinate of the point set by "Search position"

16 Offset Y: the X coordinate = 0
Offset Z: the Z coordinate at X = 0
Gap: inclination angle
Mismatch: hill height

17 Offset Y: the X coordinate of the circle center (sent as an integer, not multiplied by 100)
Offset Z: the Z coordinate of the circle center (sent as an integer, not multiplied by 100)
Gap: radius (sent as an integer, not multiplied by 100)

18 Offset Y: the X coordinate of the circle center
Offset Z: the Z coordinate of the circle center
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The Welding set (see topic 12.2.2):

Template # Measurements

1 Offset Y: the X coordinate of the intersection point of two lines
Offset Z: the Z coordinate of the intersection point of two lines

2, 3 Offset Y: the X coordinate of the selected point
Offset Z: the Z coordinate of the selected point
Note. If there are more than one point selected, only coordinates of the first point will be
sent to the robot.

4 Offset Y: the X coordinate of the center point
Offset Z: the Z coordinate of the center point
Gap: gap width

5 Offset Y: the X coordinate of the point set by "Search position"
Offset Z: the Z coordinate of the point set by "Search position"

6 Offset Y: the X coordinate of the most right point
Offset Z: the Z coordinate of the most right point

7 Offset Y: the X coordinate of the most left point
Offset Z: the Z coordinate of the most left point

8 Offset Y: the X coordinate set by the user 
Offset Z: the Z coordinate in accordance with the set X coordinate

9 Offset Y: the X coordinate of the lowest point along the Z axis
Offset Z: the Z coordinate of the lowest point along the Z axis

10 Offset Y: the X coordinate of the center point
Offset Z: the Z coordinate of the center point

13.3.2.3.     Sensor answers

For commands 1-5 (see Client (robot) requests) the sensor answers with only one
byte (82h).

For requests 6-8 the sensor answers with the first byte = 82h, second byte = error
number, followed by two bytes for each data (high byte, low byte). These two bytes are
signed, the range is [-32768; 32767].

All data values will be in 0.01 mm (9.51 mm will be sent as 951).

13.3.2.4.     Error codes

One-byte error codes:

Error code Description

0 No error.

1 External alarm (not used).

2 Invalid checksum (not used).

3 Correction (not used).

4 Timeout (not used).

5 Camera alarm (not used).

6 Bad end (not used).

7 Correct message (not used).

8 Unknown parameter (not used).

9 Setup error (not used).

10 Temperature alarm (not used).

11 Value out of range (not used).

12 Data not available (joint not found).
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13.3.2.5.     Scanner status

For request 7 (status request) the robot expects a 16-bit status word with the
following meaning:

Bit number Value Decimal bit value

0 No Alarm 1

1 No External Alarm 2

2 No Temperature Alarm 4

3 Not too cold 8

4 Not too hot 16

5 No shut down 32

6 Laser Off 64

7 Laser Down 128

8 Laser Power control disabled 256

9 Flash Checksum invalid 512

10 Calibration Data missing 1024

11 Laser Ready(0x800) 2048

12 Laser On(0x1000) 4096

13 Reserved 8192

14 Reserved 16384

15 Reserved 32768

Note: bits 6, 11, 12 must be set by the scanner and will be used by the robot.
Data values are transmitted in the two's complement system.

13.3.2.6.     Example

Robot request for status:
[01H] [01H] [06H]
Sensor answer:
[82H] Answer from sensor
[00H] No error Decimal:
[08H] High byte of status1 08H*256 2048
[40H] Low byte of staus1 40H        +   64
----------------------------------------              = 2112
64 = Bit 6 >   Laser Off
2048 = Bit 11 >   Laser Ready (0x800)

13.3.3.     Riftek P2

13.3.3.1.     Protocol description

Modbus TCP protocol. 
The protocol is based on the client-server model (a robot is a client, Riftek Lamia

is a server), works over TCP/IP, and uses port 502 by default.
The server does not consider the device address, and responds to any Modbus

TCP command.
The data is transmitted through the reading / writing of holding registers. Command

codes:

Command
code

Description

0x03 Read holding registers.

0x10 Write holding registers.
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Read holding registers:

16 bit 15 bit Scanner 3D Point X * 10 (absolute value).

1 bit Least significant sign bit.

16 bit 15 bit Scanner 3D Point Y * 10 (absolute value).

1 bit Least significant sign bit.

16 bit 15 bit Scanner 3D Point Z * 10 (absolute value).

1 bit Least significant sign bit.

16 bit 8 bit The latest counter that was received from the robot (unsigned).

8 bit Reserved.

16 bit 15 bit Robot P * 10 (absolute value).

1 bit Least significant sign bit.

16 bit 15 bit Robot R * 10 (absolute value).

1 bit Least significant sign bit.

16 bit 15 bit Scanner 2D Point X * 10 (absolute value).

1 bit Least significant sign bit.

16 bit 15 bit Scanner 2D Point Y * 10 (absolute value).

1 bit Least significant sign bit.

Write holding registers:

16 bit 15 bit Robot X * 10 (absolute value). 

1 bit Least significant sign bit.

16 bit 15 bit Robot Y * 10 (absolute value). 

1 bit Least significant sign bit.

16 bit 15 bit Robot Z * 10 (absolute value). 

1 bit Least significant sign bit.

16 bit 8 bit Robot W * 10 (absolute value). 

8 bit Least significant sign bit.

16 bit 15 bit Robot P * 10 (absolute value). 

1 bit Least significant sign bit.

16 bit 15 bit Robot R * 10 (absolute value). 

1 bit Least significant sign bit.

16 bit 8 bit Packet counter (unsigned).

8 bit Command (unsigned): 0 - no command, 1 - laser ON, 2 - laser OFF. If the
command is the same as previous, nothing will happen.

16 bit 8 bit Template set selection (unsigned): 0 - Measurement, 1 - Welding. If the template
set number is the same, nothing will happen.

8 bit Template selection (unsigned). If the template number is the same, nothing will
happen.

Operation logic:
1) The robot writes at least six registers (will be taken only six, starting with zero) by

six coordinates in the format: 15 bit - value, 1 least significant bit - sign. The float value
transmitted by the robot will be multiplied by 10 in order to contain 1 digit after the point.

2) The robot reads at least eight registers. Riftek Lamia returns eight registers,
containing:

- 3D coordinates (XYZ) of a point found by a template in the robot coordinate
system;

- 3 angles that were returned by the robot the last time (by command 0x10);
- coordinates (XZ) of a point found by a template in a sensor coordinate system.
Each value is multiplied by 10 for transmission, and occupies 1 register. The format:

15 bit value, 1 bit (least significant) sign.
For any commands different from mentioned here, Riftek Lamia will respond with

the garbage values, or write data, which will not be taken into account in Riftek Lamia.
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13.3.3.2.     Scanner calibration

13.3.3.2.1.     "Calibration" panel

To activate the Calibration panel, it is necessary to select the Riftek P2 protocol,
and click the CALIBRATION button. The Calibration panel emerges:

Parameters:

Parameter Description

Robot data Current coordinates of the robot.

Profile is OK Shows whether the current profile is suitable for calibration or not (Yes / No). The profile is
taken from the scanner in the moment when the robot sends coordinates.

Result Calibration result (Success / Fail).

Buttons assignment:

Button Assignment

CAPTURE Capture the current pair "Robot coordinates + profile". The button is active only when 
Robot data shows values different from NaN, and when the profile is suitable for
calibration. When you click the button, the pair is added to a list below:

To remove a pair from a list, click .

CALIBRATE Start the calibration. The button is active only when there are at least 3 pairs ("Robot
coordinates + profile") in the list.

Calibration parameters:

Parameter Maximum valid
value

Description

Plate distance 0.2 mm The standard deviation of all measured points of the plate from a
reference plate at each position with a direct translation of coordinates
from the reference system of the scanner to the reference system of
the plate (test of independent calibrations of the scanner with respect
to a plate).

Robot distance 1.0 mm The standard deviation of all measured points of the plate from a
reference plate at each position with indirect translation of coordinates
from the reference system of the scanner to the reference system of
the plate through the intermediate reference system of the arm and the
reference system of the robot (scanner calibration test with respect to
the arm).
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Parameter Maximum valid
value

Description

Zero point
deviation

1.0 mm The standard deviation of a zero point in the reference system of the
scanner (X=Z=0) during its translation to the reference system of the
scanner through the reference system of the arm, robot and plate
(scanner calibration test with respect to the arm).

Rotation angle 0.02 rad Root-mean-square rotation angle of the reference system of the
scanner in its conversion through the reference system of the arm,
robot and plate (scanner calibration test with respect to the arm).

To go back to the ROBOTS panel, it is necessary to click .

13.3.3.2.2.     Calibration procedure

1. Place and fix a scanner. Make sure that the scanner is immobile relative to the
robot arm.

2. Determine the direction of the X axis of the scanner relative to its housing.
3. Place the calibration plate so that the arrow on the plate and the X axis of the

scanner were roughly in the same direction (angle less than 90 degrees). 

The plate must be immobile relative to the robot during the calibration.

4. Place the scanner so that a laser line was on the center of plate, and the Z axis of
the scanner was approximately perpendicular to the plate plane as shown on the photo
below.

5. Run Riftek Lamia to perform the calibration:
- Click SEARCH to find a scanner.
- Connect to the scanner over TCP by clicking on the TCP panel.
- Click the ROBOTS button on the tab bar, and then click LOCK SENSOR.
- Click the CONNECTION button on the tab bar, and then click DISCONNECT. 
- Connect to the scanner over UDP, and go to the ROBOTS panel.
- Select Riftek P2 from a list of protocols.
- Specify the Server port (502).
- Select the Debug log checkbox.
- Select the State checkbox.
- Click CALIBRATION to open the calibration panel. When you have selected the

State checkbox, the Robot data must show NaN values for each coordinate. If there is
nothing, go back to the ROBOTS panel, and deselect and select the State checkbox again.
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6. Make sure that the current position of the scanner is suitable for calibration
("Profile is OK: Yes"). The profile suitable for calibration is shown on the screenshot below.

7. Click CAPTURE. The pair "Robot coordinates + profile" will appear below the
buttons.

8. Place the scanner to another position the most different from the previous ones (it
is imperative to use all the angles and coordinates).

9. Repeat steps 6-8 for different positions (7-10).
10. Click CALIBRATE (not available when there are less than 3 pairs "Robot

coordinates + profile"). The calibration process may take a long time.
11. If the result is "Success", make sure that values of calibration parameters do not

exceed the maximum valid values. Otherwise, it is necessary to repeat the calibration.
12. The calibration is complete.
Before, during and after the calibration for every request from a robot, a scanner

gives XYZ coordinates of the found point into the first three registers (in a robot coordinate
system), and XZ coordinates of the found point into the last two registers (in a scanner
coordinate system). Before the calibration or after the failed calibration, conversion of a
point to 3D is performed by using a blank or incorrect rules of conversion respectively, i.e.
the scanner will send invalid 3D results in such cases.

14.     Technical support
Technical support includes:
· Support for issues related to Riftek Lamia and laser scanners RF625
· Software updates
Technical support is provided through:
· emai: support@riftek.com
· skype: riftek_support
When contacting technical support, please provide the Riftek Lamia version,

license type, device serial number and firmware version, and explain your problem in
details.

We support our customers in accordance with the Riftek Lamia license.

15.     Troubleshooting

Problem Cause Solution

No laser light No power supply (or less than 15 V) Check the power supply

Power cable is not connected Check the power cable

Laser level is too low Run Riftek Lamia, connect to the
scanner over TCP, activate the 
General panel and check the Laser
level parameter

Scanner electronics failure Contact the technical support

mailto:support@riftek.com
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Problem Cause Solution

Scanner is not detected
on the network

No power supply (or less than 15 V) Check the power supply

Ethernet cable or / and power cable are
not connected

Check the cables

Firewall doesn't pass the packages Add exceptions or disable the firewall

Scanner is already connected in the
other software

Click DROP CONNECTIONS (see topic
6.2.2)

Scanner freezes Reboot the scanner

Scanner electronics failure Contact the technical support

TCP connection cannot
be established

Incorrect settings of the PC network card Check network settings (see topic 7)

IP address of the scanner and IP
address of the PC are not in the same
subnet

Change the subnet of IP address on
your PC in accordance with the
scanner subnet

Scanner freezes Reboot the scanner

No profile The object is beyond the working range
of the scanner

Install the object within the working
range of the scanner

ROI mode is enabled and the object is
beyond the set ROI area

Connect to the scanner over TCP,
activate the General panel and check
the ROI state parameter

No profile + "No data..."
message in the lower
right corner of the main
window

No clock signal, and one of the following
signal sources enabled: External In,
Encoder, StepDir

Connect to the scanner over TCP,
activate the Trigger panel and check
the Signal source

Scanner needs to be activated (when you
update the firmware version from 2015
year to 2016/2017, it is necessary to
perform the activation procedure)

Contact the technical support

No UDP panel UDP stream option is disabled Connect to the scanner over TCP,
activate the Network panel and enable
the UDP stream option

Obtaining an incorrect
profile

Scanner windows are not clean Clean the windows with a soft cloth (do
not use scratching cleaners or other
aggressive media)

Incorrect scanner settings Connect to the scanner over TCP and
check the settings

16.     List of changes

Date Version Description

10.07.2017 1.0.0 Starting document.
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