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1.     Safety precautions
· Use supply voltage and interfaces indicated in the scanner and controller

specifications.
· When connecting / disconnecting cables, the power of the scanner and controller

must be turned off.
· To obtain stable results, wait about 20 minutes after scanner activation to achieve

uniform scanner warm-up.
· The scanner and controller must be grounded.

2.     CE сompliance
The system has been developed for use in industry and meets the requirements of

the following Directives:
· EU directive 2014/30/EU. Electromagnetic compatibility (EMC).
· EU directive 2011/65/EU, “RoHS“ category 9.

3.     Laser safety
Scanners belong to 2M laser safety class according to IEC/EN 60825-1:2014.
Scanners make use of an c.w. 660 nm or 405 nm or 450 nm or 808 nm wavelength

semiconductor laser. Maximum output power is 10 mW. The following warning label is
placed on the scanner housing:

The following safety measures should be taken while operating the scanners:
· Do not target laser beam to humans.
· Do not disassemble the scanner.
· Avoid staring into the laser beam.

4.     General information
The Seam Tracking System is designed to be used in robotic welding systems and

is intended to automatically control the position of the welding head during the welding
process.

5.     Structure
The system includes the following components:
· Laser scanner RF627Weld.
· Riftek Lamia software.
· Controller (optional).
· Cables.
· Calibration plate.
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5.1.     Laser scanner

The system includes a laser scanner (RF627Weld Series) equipped with an air-
cooling system, replaceable glasses and a special attachment mechanism designed to fix
the scanner to the welding robot.

The housing of the scanner is made of anodized aluminum. The front panel of the
housing has two windows: the output window and the window for receiving radiation
reflected from the object under control. 

The scanner has one connector, Reset button and LED indicators. Pressing the
Reset button for 5 seconds will restart the scanner. If you press the Reset button for 1
second, a broadcast Hello packet will be sent. Red LED indicates that the firmware is
loading; green LED indicates that the Ethernet connection is established.

The following configurations are available:
· red laser scanners, 660 nm;
· blue laser scanners (BLUE version), 405 or 450 nm;
· infrared laser scanners (IR version), 808 nm.
We use different lasers due to a wide range of applications. For example, the use of

blue lasers instead of red ones is optimal for the control of shiny materials and high-
temperature objects.

There are two operating modes in the full working range: Basic mode with the
frequency of 484 Hz (profiles/second) and DS mode with the frequency of 938 Hz.

In addition, you can use the ROI function, which makes it possible to increase the
working frequency of the scanner in the limited working range up to 5096 Hz in Basic mode
and up to 6800 Hz in DS mode.

Specifications, working ranges and overall dimensions are given in section 7.1.

5.2.     Riftek Lamia software

Riftek Lamia is a multifunctional software application designed to be used in
automated industrial systems.

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

example, welding joints and welds) in real-time mode;
· connecting to the client controller to transmit results;
· data visualization.
A detailed description of Riftek Lamia software is given in section 14.

5.3.     Controller

The controller is an industrial tablet PC that has Riftek Lamia software installed.

Figure 1
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Designations:
1. RJ-45 Ethernet connector.
2. Wi-Fi / Bluetooth antenna.
3. USB 2.0 connectors.
4. Scanner connector.
5. Power button.
6. Power connector.
Since the controller has the Wi-Fi antenna, the user can connect to the controller via

a remote desktop or via the SSH protocol by creating an access point.

The controller comes optional. Instead of the controller, the customer can use a PC with Riftek
Lamia software installed and a power supply unit.

Technical characteristics and overall dimensions are given in section 7.2.

5.4.     Cables

The system comes with three cables:
1. UNITRONIC® LiYCY (TP) cable.
2. RJ-45 Ethernet cable.
3. Power cable.

5.4.1.     UNITRONIC® LiYCY (TP) cable

The UNITRONIC® LiYCY (TP) cable is used to connect the scanner to the controller.

Designations:

Name Description

Х1 Binder 423 99 5456 15 16

Х2 RJ-45

1 LAPP KABEL UNITRONIC® LiYCY (TP) cable, #0035150, 8x2x0.14
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Assignment of cable wires is given in the table below:

Pin
number

Wire color Assignment

K Pink MX4-

L Gray MX4+

M Red Power 9...36V

N Blue 0V GND

A Black MX3-

B Violet MX3+

C Brown / Yellow IN1-

D White / Yellow IN1+

E Red / Blue IN3+

F White MX2-

O Brown MX2+

G Gray / Pink IN3-

P Yellow MX1-

H White / Green IN2+

I Brown / Green IN2-

R Green MX1+

If the order doesn't include a controller, the UNITRONIC® LiYCY (TP) cable will be compressed to
RJ-45 Ethernet and two power wires (red and brown).

5.4.2.     RJ-45 Ethernet cable

The RJ-45 Ethernet cable is used to connect the scanner controller to the robot
controller.

5.4.3.     Power cable

The power cable is used to connect the scanner controller to 220V AC.

5.5.     Calibration plate

The calibration plate is used to calibrate the scanner relative to the welding robot.
The calibration procedure is described in section 14.7.7.

6.     Operating principle
The laser scanner is mounted on the flange of the robot next to the welding torch.

The scanning area is located directly in front of the welding electrode at a distance of
several centimeters. The scanner controller processes the information received from the
scanner in accordance with the selected mathematical algorithm that determines the exact
coordinates of the welding joint. In real time, the scanner controller transmits the coordinates
to the robot controller, and the robot controller corrects the position of the welding torch
during the welding process.



8

Laser Seam Tracking System for Welding Automation. RF627Weld Series

RF627Weld [Revision 1.0.0] 19.08.2019

7.     Basic technical data

7.1.     Laser scanner

7.1.1.     Specification

Sampling rate, accuracy, resolution

Nominal sampling rate (full working range)
484 profiles/s (standard mode),
938 profiles/s (DS mode)

Maximum sampling rate (ROI mode)
5096 profiles/s,
6800 profiles/s (DS mode)

Linearity (measurement error), Z axis
±0.05% of the range (standard mode),
±0.1% of the range (DS mode)

Linearity (measurement error), X axis ±0.2% of the range

Resolution, Z axis
0.01% of the range (standard mode),
0.02% of the range (DS mode)

Resolution, X axis 648 or 1296 points (programmable value)

Laser

660 nm or 405 nm or 450 nm or 808 nm
Class 2M according to IEC/EN 60825-1:2014

Interface

Basic Ethernet  / 1000 Mbps

Synchronization inputs RS422, 3 channels

Power supply 9...30 V or 12...39 V for scanners with Blue laser

Power consumption, not more 6 W (without a built-in heater)

Environmental resistance

Enclosure rating IP67

Vibration 20 g / 10...1000 Hz, 6 hours for each of XYZ axes 

Shock 30 g / 6 ms

Operating ambient temperature
-20…+40°С or 
-20…+120°С for scanners with built-in air cooling system

Storage temperature -20…+70°С

Relative humidity 5-95% (no condensation)

Housing/windows material aluminum/glass

7.1.2.     Working ranges and overall dimensions

Range
MR,
mm

SMR,
mm

Хsmr,
mm

Xemr,
mm

Size, mm
Weight,

g

68/25-22/24 25 68 22 24 Figure 2 0.7

69/130-35/130 130 69 35 130 Figure 3 0.7

91/250-65/180 250 91 65 180 Figure 4 0.7

Detailed CAD documentation (2D and 3D) is available on request at 
support@riftek.com.

Overall and mounting dimensions of laser scanners:

mailto:support@riftek.com
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Figure 2

Figure 3
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Figure 4

7.2.     Controller

7.2.1.     Specification

Parameter Value

Screen size 10"

Screen resolution 1366х768

Screen type IPS

Operating system GNU/Linux

RAM 2 GB

Internal memory 32 GB

Power supply 220 V

Environmental
resistance

Relative humidity 5-95% (no condensation)

Operating ambient
temperature

0…+45 °С

Storage temperature -20…+65 °С

Housing material aluminum

Weight, gram 2500
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7.2.2.     Overall dimensions

Overall and mounting dimensions of the controller are shown in Figure 5:

Figure 5

8.     Example of item designation when ordering
RF627Weld.(WAVE)-SMR/MR-Xsmr/Xemr-M(R)-AC-C

Symbol Description

(WAVE) Laser wavelength. 660 nm – no symbol, 405 nm or 450 nm  – BLUE, 808 nm – IR.

SMR Beginning of the measuring range for Z, mm.

MR Measuring range for Z, mm.

Xsmr Measuring range for X-coordinate at the beginning of the measuring range for Z-coordinate, mm.

Xemr Measuring range for X-coordinate at the end of the measuring range for Z-coordinate, mm.

М Cable length, m.

R Option, robot-cable.

AС Built-in air cooling system. Ordering a water cooling system requires consultation with the
manufacturer.

C Controller.

Example. RF627Weld.BLUE-70/50-30/42-5-AC-С – Scanner with a blue laser, SMR - 70 mm, MR - 50 mm,
Xsmr - 30 mm, Xemr - 42 mm, cable length - 5 m, air cooling system, controller.

9.     Overall demands for mounting
The laser scanner is mounted on the robot flange next to the welding torch. The

scanning area must be within the working range of the scanner. In addition, no foreign
objects should be allowed to stay on the path of the incident and reflected laser radiation.

When scanning a surface with an intricate texture, the incidence of mirror
component of the reflected radiation to the receiving window should be minimized.
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ATTENTION!
The scanner and controller must be grounded. Static electricity may cause the failure of electronic
components. To ground the controller, use the DIN rail.

10.     Ethernet interface
Profiles are transferred between the scanner and the controller over the UDP

protocol, the structure of packets is described in the Developer Guide. Download link:
https://riftek.com/media/documents/rf627/soft/RF627_Software_Tools_eng.pdf

11.     Network configuration
All scanners are shipped with the following network configuration unless otherwise

specified in the order:
· Autonegotiation of connection speed (100/1000 Mbps)
· IP address of the scanner: 192.168.1.30
· Subnet mask: 255.255.255.0
· Gateway: 192.168.1.1
· Host IP address (device that receives profiles): 192.168.1.2
· Host port that receives data: 50001
· HTTP connection port (for connecting a browser): 80
· Service port of the scanner: 50011
· Ethernet/IP service port: 44818
If the order doesn't include a controller, it is necessary to configure the network card

of the PC in the 192.168.1.* address space. An example:

NOTE: Ethernet Jumbo frames are not supported by the scanner.

https://riftek.com/media/documents/rf627/soft/RF627_Software_Tools_eng.pdf
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12.     Connection procedure
System with controller System without controller *

# Description # Description

1 Connect the scanner to the controller using a
UNITRONIC® LiYCY (TP) cable.

1 Connect the scanner to the PC using a
UNITRONIC® LiYCY (TP) cable compressed to
RJ-45 Ethernet and two power wires.

2 Connect the scanner controller to the robot
controller using an RJ-45 Ethernet cable.

2 Connect the PC to the robot controller using an
RJ-45 Ethernet cable.

3 Connect the scanner controller to 220V AC
using a power cable.

3 Connect the scanner to the power supply unit
(red wire is a "plus" of the power supply unit,
brown wire is a "minus" of the power supply unit).

4 Switch on the scanner controller by pressing
the power button.

4 Make network settings as described in the
previous section.

5 Supply power to the system (9...30 V, or 12...39
V for scanners with blue laser).

NOTE 1: Within 8 seconds after powering on, the FPGA firmware is booting and
the Ethernet interface is initializing (the red LED blinks). After that, the system is ready to
operate (the green LED blinks).

NOTE 2: To turn off the system, press the power button on the controller, or turn off
the power supply (for the system without controller).

13.     Setting parameters of the scanner. Web page
The web page is intended to check the operation and configure parameters of the

scanner. To access the web page, enter the IP address of the scanner into the address bar
of the web browser:

The web page contains four areas (shown above):
1. Scanner status indicators.
2. Parameterization tabs.
3. Result and status display tabs.
4. Control buttons.
Area 1 contains the following indicators:
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Icon Name Description

Device info Model name and serial number of the scanner. Serial number is a unique
identifier of the scanner and is assigned by the manufacturer.

Connection status The status of connection with the scanner. If the connection is established,
the Link caption and the connection speed value will be displayed in this
field. The Required caption displays the recommended connection speed
required for correct operation of the device. The recommended speed
depends on the operation mode of the scanner. If communication with the
scanner is lost (for example, when the scanner is restarted or the
connection is broken), the web page will be displayed, but the connection
status will change to Disconnected.

Triggering mode Measurement triggering mode, in which the scanner is operating now.

Profile settings The current profile data format (Format) and the current number of profiles
per second (FPS) sent by the scanner via the UDP protocol. The value
may vary depending on the operating mode of the scanner and its settings.

Temperature °C Processor temperature (CPU) and internal temperature of the scanner
(Internal) in °C. This information is used to assess the operating
conditions of the scanner. Do not allow the temperature to rise to 90°C or
more. When the permissible temperature is exceeded, the indicator starts
blinking.

Total work time Operating time after switching on (Work) and total operating time of the
scanner (Total).

Area 2 contains the following tabs:
· General. General scanner settings, including parameters of CMOS-sensor and

data streams.
· Profile processing. Profile processing settings and control of profiles

accumulation in scanner memory.
· Network. Network settings of the scanner.
· Triggering. Settings of input channels of the scanner (triggering modes) and

output channel for synchronization of work of several scanners.
· System. System settings of the scanner, including support for compatibility

modes, etc.

Area 3 contains the following tabs:
· Info. General information about the scanner (firmware version, working range,

etc).
· Viewer. Viewing the current profile, or viewing profiles accumulated in internal

memory with the ability to display as a 3D point cloud, or viewing the intensity
image.

· Video. Video signal view.
· Log data. Information about the scanner operation.

Area 4 is located in the upper right corner and contains the control buttons:

Button Name Description

Save
configuration

Save settings to the flash memory of the scanner.

The exclamation mark means that the parameters have been changed, but
haven't been saved.
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Button Name Description

Load defaults
Restore the factory settings. Important: It is necessary to restart the
scanner after restoring the factory settings. Click the Restart device
button.

Restart device Restart the scanner.

A detailed description of all settings is given in the User's Manual for Laser
Scanners RF627 Series:

https://riftek.com/media/documents/rf627/manual2019/2D_Laser_Scanners_RF62
7_Series_eng.pdf

14.     Riftek Lamia software
The Riftek Lamia software starts automatically after the controller is turned on. For

the system without controller, the Riftek Lamia software must be installed on the PC or
laptop.

ATTENTION!
1. Before working with Riftek Lamia, it is necessary to enable the Protocol backward
compatibility mode on the web page of the scanner (see section 23.2. of the User's Manual for
Laser Scanners RF627 Series).
2. Do not use Riftek Lamia to configure scanner settings or update firmware. For these purposes,
you must use the web interface.

14.1.     System requirements

The main requirements for using Riftek Lamia:
· Operating system Windows 7 and later, or GNU/Linux.
· Video card and video card drivers, which support OpenGL 2.1 and later, or GLES

3.0 and later.
NOTE (for OS Windows only): 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.

14.2.     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. In

this window, you need to click Next > and follow the guidelines in dialog boxes of the Setup
Wizard.

https://riftek.com/media/documents/rf627/manual2019/2D_Laser_Scanners_RF627_Series_eng.pdf
https://riftek.com/media/documents/rf627/manual2019/2D_Laser_Scanners_RF627_Series_eng.pdf
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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14.3.     User's interface description

14.3.1.     Main window

The main window:

Main panels:

Panel Description

SEARCH Search for scanners and connection.

MATHS Seam tracking and measurement.

PROTOCOLS Protocols for communication with industrial robots.

Toolbar:

Icon Assignment

Hide / show the left panel.

Switch to the full screen mode.

Exit the full screen mode.

Open the "Settings" window: application settings, language selection, and so on.

Open the "Tools" window: emergency commands.

Open the "About" window: information about Riftek Lamia, license activation.

Close Riftek Lamia.
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14.3.2.     "Settings" window

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

Program settings:

Item Description

Save application log Save the application log to the file app-log.txt.

Dump profiles Save each profile to a separate CSV file.

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 start the software.

Use compact UI The desktop version of the user interface. If this option is disabled, the
mobile version will be used.

Use virtual keyboard Enable virtual keyboard.

Use system font Use the operating system font.

Use desktop OpenGL Accelerate the rendering speed for the user's interface.

Language Select the application language: English or Russian.

OPEN PROFILES
DIRECTORY

Open the folder with profiles.

BACKUP LAMIA SETTINGS Save current custom settings (all Riftek Lamia settings, license, and math
templates) to backup.

RESTORE LAMIA SETTINGS Restore settings from backup.

RESET LAMIA SETTINGS Reset all program settings: delete all user settings, log files and deactivate
the license.



18

Laser Seam Tracking System for Welding Automation. RF627Weld Series

RF627Weld [Revision 1.0.0] 19.08.2019

14.3.3.     "Tools" window

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

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 factory values.

REBOOT Reboot the scanner.

SHUTDOWN Shutdown the scanner.

DROP CONNECTIONS Drop all active connections.

FLUSH PARAMETERS Save parameters to the non-volatile memory of the scanner.

When working with RF627 scanners, only the "LASER ON" and "LASER OFF" commands can be
used.
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14.3.4.     "About" window

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

To activate the license, enter the email and the license key into the appropriate
fields. To view information about the license, click VIEW LICENSE DETAILS. The
information is presented on three tabs:

14.3.5.     Keyboard shortcuts

Alt + 1 Show the SEARCH panel.

Alt + 2 Show the MATHS panel.

Alt + 3 Show the PROTOCOLS panel.

Ctrl + B Switch to the Background maths mode.

Ctrl + F Start the search for devices.

Ctrl + H Hide / show the left panel.

Ctrl + Q Close Riftek Lamia.

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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14.4.     Search for scanners

To start searching for scanners, click the SEARCH button, 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 automatically when you start the program.

When the scanner is detected, the program activates two panels: TCP connection
and UDP stream:

On the TCP panel, you can see the series and the IP address of the scanner. On 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.

Z Base Base distance, mm.

Z Range Measurement range, mm.

X SMR The range by X coordinate at the beginning of the working range by Z, mm.

X EMR The range by X coordinate at the end of the working range by Z, mm.

МАС МАС address.

Firmware Firmware version.

The TCP panel is not used when working with RF627 scanners.
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14.5.     Connection

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

You can hide the SEARCH panel by clicking the button  or by using 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 Number of valid points in a profile.

Packet Number of received packets.

Measurement Number of received profiles (scanner internal counter).

P.speed Packet reception rate.

M.speed Measurement speed.

To disable the UDP stream, you need to click on the UDP panel.
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14.6.     Selecting a template for seam tracking. "MATHS" panel 

14.6.1.     General information

The MATHS panel contains two sets of built-in templates: Measurement and
Welding. By default, the Measurement set is selected. To work with the Welding set, click
on the list of sets at the lower left corner of the window and select Welding. You will see:

Riftek Lamia automatically recognizes the weld seam for tracking in accordance
with the selected math algorithm (template). There is no need to set the tracking area
manually.

To select a template, you need to click on its icon. After selecting, Riftek Lamia
automatically finds an appropriate profile and displays the calculated parameters. These
parameters are send to the robot controller in accordance with the selected protocol.

The user can configure template settings, change the order, remove unnecessary
templates, or add the new ones.

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

.
The toolbar description:

Element Description

Apply the math algorithm (template). If 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 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.

Show template settings.

Copy the selected template.

Set Select a set of templates: Welding or Measurement.

Edit mode.
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14.6.2.     Search parameters ("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, the surface
heterogeneity, laser reflections, influence of the external light sources and electrical noise,
and so on. Optimal search parameters make it possible to find the profile on the image,
which is the most similar to the selected template.

To configure search parameters, it is necessary to double-click on the template

icon, or click one time and then click . The search parameters are displayed on the
SEARCH tab:

Buttons assignment:

Button Assignment

Go back to the main panel.

Save and apply changes for the selected template.

Save and apply changes of some parameters for all templates (works only for "Invalid
sequence", "Search distance", "2D offset Х", "2D offset Z"). This button will be active after

clicking .

Reset all changes to the last saved settings.

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 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.

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.
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Parameter Factory
value

Description

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 a 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 considered invalid if the
distance between these points is greater than the "Search distance".
After the end of the invalid sequence, a new point will be taken as
valid.

Search range 1.5 The tolerance for the "X coordinate" parameter. 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 the maximum 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 the maximum 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 the minimum 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 save them in order for the changes
to take effect.

14.6.3.     Template parameters ("TEMPLATE" tab)

Templates consist of the lines (profile lines that the scanner ''sees"). These lines are
numbered starting from "0". The length and position of the lines are determined by special
parameters called constraints. To view / configure template 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 template parameters, it is necessary to save them 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
boundaries may be set as "Undefined".

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 boundaries may
be set as "Undefined".

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 the constraints is absent, set the values "Undefined" and "None" for lower / upper
boundaries and for the direction of rotation respectively.

NOTE: The minimum and maximum values of the angle of rotation can vary in the
range of 0 to 180°.
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4. Endpoint shift in direction

The constraint of shift of the starting point of a 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 the constraints is
absent, it must be set as "Undefined". 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). 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 "Undefined".

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

14.6.4.     List of measurements ("SELECT" tab)

The SELECT tab contains a list of measurements for the selected template.

When you have changed a list of measurements, it is necessary to click  in order for the
changes to take effect.

There are nine measurement types:
1. Line length

The line length in mm.
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2. Intersection point

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

3. Rotation angle

The rotation angle (Angle) between the LineFrom line and the LineTo line.

4. Line point

The coordinates (X, Y) of a specific point on the line. This measurement is defined
by the "position" parameter, 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 coordinates of the two extreme points of the farthest line (farPoint and
nearPoint), and 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 from -180° to 180°.

6. Angle between lines

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

7. Inclination angle

The inclination angle (Angle) of the line. The values can vary in the range from -180°
to 180°; positive values correspond to the counterclockwise rotation.
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8. Point between 2 points

The measurement of the point position on the line between other two 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. The direction of shift is defined by the angle
(Angle), which is measured counterclockwise relative to the LineReference line and varies
in the range from 180° to 180°.

14.6.5.     Built-in templates

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

By default, the software shows the Measurement set. To change a set, click on the
list of sets at the lower left corner of the window and select Welding.

Every template description contains a table with the following columns:
· Constraints - a list of constraints applied for this template (see section 14.6.3).
· Measurements - a list of measurements performed by this template (see section

14.6.4).
· Parameters - a list of search parameters applied for this template (see section

14.6.2).

The Tuning template  does not work with RF627 scanners.
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14.6.5.1.     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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14.6.5.2.     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, or
· 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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14.6.5.3.     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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14.6.5.4.     Template 4 "Square-groove butt weld"

Template 4 is intended to be used for square-groove butt welds. The algorithm
looks for two profile lines and calculates the 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 length is
undefined.

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

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

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

Rotation angle 
· Angle of rotation from line 0 to

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

Point between 2 points 
· Midpoint (between the end point

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

Endpoint shift in direction
· Width (distance between the end

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

-
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14.6.5.5.     Template 5 "V-groove weld"

Template 5 can be used for V-grooves as well as for U-grooves, J-grooves and
bevel grooves.

To select the tracking point, it is necessary to set the Search position in the
SEARCH tab (see section 14.6.2).

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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14.6.5.6.     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 the
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.

-



RF627Weld [Revision 1.0.0] 19.08.2019

Laser Seam Tracking System for Welding Automation. RF627Weld Series

35

14.6.5.7.     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 the
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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14.6.5.8.     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 can set the
tolerance for this X-coordinate (Search range). Both parameters are customized in the
SEARCH tab (see section 14.6.2).

Constraints Measurements Parameters

- · Z-coordinate · X-coordinate

· Search range
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14.6.5.9.     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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14.6.5.10.     Template 10 "Slope"

Template 10 is intended to be used for finding the edges of sheet metal with the
thickness of several millimeters. 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 length is
undefined.

Inclination angle 
· Inclination angle of the line.

Line point
· Midpoint (a middle point of the

line).

-
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14.6.6.     Operations with templates

14.6.6.1.     Adding a template

To add a template into the area of templates, click . The following window
appears:

Select a template (or several templates) and click ADD.
To close the window, click CANCEL.

14.6.6.2.     Copying a template

To create a copy, select a template and click . The copied template will be
added to the end of the list.

14.6.6.3.     Removing a template

Enable the Edit mode by clicking . The pictogram  will change its color to

green and you will see the "remove" pictogram  on each template:

To remove a template, click . 
NOTE 1: The program doesn't prompt to confirm the action, and you cannot restore

a template that was removed. 
NOTE 2: Always disable the Edit mode after editing.
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14.6.6.4.     Changing the order

Enable the Edit mode as described in the previous section.
To change the order, hold the left mouse key pressed and drag the template to the

required position.
NOTE: Always disable the Edit mode after editing.

14.6.6.5.     Restoring a default set of templates

To restore a default set of templates, click . You will be prompted to confirm the
action:

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

14.7.     Working with welding robots. "PROTOCOLS" panel

14.7.1.     General information

The PROTOCOLS panel contains a set of protocols, which can be used to transmit
measurement data to industrial robots. The program offers the following protocols: Riftek
P1, R691 USI, Riftek P2, EtherNet/IP. But the Riftek P1 protocol cannot be used for seam
tracking.

On the PROTOCOLS panel, parameters and buttons are displayed in accordance
with the selected protocol. A detailed description of the protocols, except for Riftek P1, is
given in the sections below.

Before using the Riftek P2 and EtherNet/IP protocols, you need to calibrate the scanner. The
calibration procedure is described in par. 14.7.7.

14.7.2.     Functional diagram

# Description

1 The scanner transmits data to the controller (or to the PC with the Riftek Lamia software installed).

2 Riftek Lamia processes the data in accordance with the selected math algorithm and transmits the
results to the robot controller over the selected protocol.

3 The robot controller makes decisions based on the received information. For example, corrects the
position of the welding torch during the welding process.
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14.7.3.     Connection procedure

To connect to the robot, 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 PROTOCOLS panel and click LOCK SENSOR.

3 Return to the SEARCH panel and disconnect from TCP.

4 Start the UDP stream by clicking on the UDP panel.

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

NOTE: Steps 1-3 are performed once when connecting a new scanner. If the
scanner has been connected, you just need to follow steps 4-5.

14.7.4.     R691 USI protocol

14.7.4.1.     General information

The R691 USI protocol is based on the client-server model (Riftek Lamia is a
server, a robot is a client), works over TCP, and uses port 5020 by default.

The PROTOCOLS panel with the R691 USI protocol selected:

Parameters and buttons:

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, EtherNet/IP.

Server port Host PC port (5020 by default).

Timeout, s Time after which the protocol will be disabled if there are no commands or requests
from the robot.

Debug log Save the debug log: time and type of request from the robot, bytes of commands,
the response time of the program, response bytes, error text.

LOCK SENSOR Lock the scanner to the protocol settings.

Force template change Forced template change for every received packet.

State Enable the selected protocol.
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When the State option is enabled, you cannot change parameters on the PROTOCOLS panel,
and you cannot connect to the scanner over TCP.

14.7.4.2.     Client (robot) requests

The robot sends requests to the scanner by packets of at least 3 bytes in length.
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 Read / Write
(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 (joint number in
hex)

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 waits for a response from the scanner for 80 ms.
After 80 ms without a response, the robot sends the same request again.
After 300 ms without a response, a Timeout Alarm will be posted and the

connection will be broken.
* Request 6 (Request joint data) requests six values in the following order:
1. Offset X 4. GAP
2. Offset Y 5. MISMATCH
3. Offset Z 6. AREA (Region)
Measurements are sent to the robot in accordance with the selected template.
The Welding set:

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
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14.7.4.3.     Scanner answers

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

For requests 6-8, the scanner answers as follows: the first byte is 82h, the second
byte is an error code, then two bytes for each value (high byte, low byte).

14.7.4.4.     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).

14.7.4.5.     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.
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14.7.4.6.     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)

14.7.5.     Riftek P2 protocol

14.7.5.1.     General information

Modbus TCP protocol.
The Riftek P2 protocol is based on the client-server model (a robot is a client,

Riftek Lamia is a server), works over TCP, 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.

The PROTOCOLS panel with the Riftek P2 protocol selected:
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Parameters and buttons:

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, EtherNet/IP.

Server port Host PC port (502 by default).

Timeout, s Time after which the protocol will be disabled if there are no commands or requests
from the robot.

Debug log Save the debug log: time and type of request from the robot, bytes of commands, the
response time of the program, response bytes, error text.

CALIBRATION Show the "Calibration" panel. NOTE: This button is active only when the "State"
option is enabled.

LOCK SENSOR Lock the scanner to the protocol settings.

Force template
change

Forced template change for every received packet.

State Enable the selected protocol.

1. It is necessary to calibrate the scanner before using this protocol. See the "Scanner
calibration" section.
2. When the State option is enabled, you cannot change parameters on the PROTOCOLS
panel, and you cannot connect to the scanner over TCP.

14.7.5.2.     Holding registers

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.
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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.

14.7.5.3.     Operation logic

1) The robot writes at least six registers (will be taken only six, starting with zero) by
six coordinates in the following 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 a command 0x10);
- coordinates (XZ) of a point found by a template (in the scanner coordinate

system).
Each value is multiplied by 10 to be transmitted and occupies 1 register. The

format: 15 bit - value, 1 least significant bit - 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.

14.7.6.     EtherNet/IP protocol

14.7.6.1.     General information

EtherNet/IP is an industrial protocol that allows bidirectional data transfer with
PLCs. It encapsulates the object-oriented Common Industrial Protocol (CIP).

To EtherNet/IP-enabled devices on the network, the Riftek Lamia information is
seen as a collection of objects, which have attributes that can be queried.

The PLC sends a command to establish a connection with the Riftek Lamia. The
PLC then periodically queries the attributes of the assembly objects for its latest
measurement results. In EtherNet/IP terminology, the PLC is a scanner and the Riftek
Lamia is an adapter.

The default EtherNet/IP ports are used. Port 44818 is used for TCP connections
and UDP queries. Port 2222 is used for UDP I/O Messaging.

Riftek Lamia supports unconnected or connected explicit messaging (with TCP), as
well as implicit (or I/O) messaging (with UDP). For information on explicit messaging
assemblies and objects, see the "Explicit messaging" section below.

For information on implicit messaging assemblies and objects, see the "Implicit
messaging" section.

The PROTOCOLS panel with the EtherNet/IP protocol selected:
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Parameters and buttons:

Parameter Description

Sensor s/n Serial number of the scanner.

Protocol Protocol selection: Riftek P1, R691 USI, Riftek P2, EtherNet/IP.

Server address TCP/IP address of the robot controller.

CALIBRATION Show the "Calibration" panel. NOTE: This button is active only when the "State"
option is enabled.

LOCK SENSOR Lock the scanner to the protocol settings.

State Enable the selected protocol.

1. It is necessary to calibrate the scanner before using this protocol. See the "Scanner
calibration" section.
2. When the State option is enabled, you cannot change parameters on the PROTOCOLS
panel, and you cannot connect to the scanner over TCP.

14.7.6.2.     Explicit messaging

Riftek Lamia supports all required objects for explicit messaging, such as the
Identity object, TCP/IP object, and Ethernet link object.

14.7.6.2.1.     Identity object (class 0x01)

Attribute Name Type Value Description Access

1 Vendor ID UINT 803 Vendor ID Get

2 Device Type UINT 12 Device Type Get

3 Product Code UINT 32 Product Code Get

4 Revision USINT
USINT

0.0 Byte 0 - Major Revision
Byte 1 - Minor Revision

Get

6 Serial number UDINT 32-bit value License number Get

7 Product Name SHORT
STRING

"RIFTEK_LAMIA" Lamia Product Name Get

14.7.6.2.2.     TCP/IP object (class 0xF5)

Attribute Name Type Value Description Access

1 Status UDINT 0 TCP interface status

2 Configuration
Capability

UINT 0

3 Configuration Control UINT 0 Product Code

4 Physical Link Object Structure Path size (UINT)
Path (Padded EPATH)
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Attribute Name Type Value Description Access

5 Interface
Configuration

Structure IP Address (UDINT)
Network Mask (UDINT),
Gateway Address (UDINT)
Name Server (UDINT)
Secondary Name (UDINT)
Domain Name (UDINT)

14.7.6.2.3.     Ethernet link object (class 0xF6)

Attribute Name Type Value Description Access

1 Interface Speed UDINT 1000 Ethernet interface data rate
(mbps)

Get

2 Interface Flags UDINT Bit 0: Link Status
0 - Inactive
1 - Active
Bit 1: Duplex
0 - Half Duplex
1 - Full Duplex

Get

3 Physical Address Array of
6 USINTs

MAC address (for example:
11 22 33 44 55 66)

Get

14.7.6.3.     Implicit messaging

Implicit messaging uses UDP and is faster than explicit messaging, and is ideal for
time-critical applications. However, implicit messaging is layered on top of UDP. UDP is
connectionless and data delivery is not guaranteed. For this reason, implicit messaging is
only suitable for applications where occasional data loss is acceptable.

14.7.6.3.1.     Assembly object (class 0x04)

For implicit messaging, the Lamia Ethernet/IP object model includes the following
assemblies: Input Assembly (instance 0x65), Output Assembly (instance 0x66),
Configuration Assembly (instance 0x64).

All assembly object instances are static. Data in a data byte array in an assembly
object are stored in the big endian format.

14.7.6.3.2.     Input assembly (instance 0x65)

Input assembly:

Information Value

Class 0x04

Instance 0x65

Attribute Number 3

Length 16 bytes

Input assembly information:

Byte Name  Description

0-1 3D X coordinate 0-14 bits: 3D X coordinate of scanner * 10 (module)
15 bit: Least significant sign bit

2-3 3D Y coordinate 0-14 bits: 3D Y coordinate of scanner * 10 (module)
15 bit: Least significant sign bit

4-5 3D Z coordinate 0-14 bits: 3D Z coordinate of scanner * 10 (module)
15 bit: Least significant sign bit
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Byte Name  Description

6 Counter The latest counter received from the robot (unsigned)

7 Reserved Reserved for future use

8-9 P coordinate 0-14 bits: P coordinate of robot * 10 (module)
15 bit: Least significant sign bit

10-11 R coordinate 0-14 bits: R coordinate of robot * 10 (module)
15 bit: Least significant sign bit

12-13 2D X coordinate 0-14 bits: 2D X coordinate of scanner * 10 (module)
15 bit: Least significant sign bit

14-15 2D Y coordinate 0-14 bits: 2D Y coordinate of scanner * 10 (module)
15 bit: Least significant sign bit

14.7.6.3.3.     Output assembly (instance 0x66)

Output assembly:

Information Value

Class 0x04

Instance 0x66

Attribute Number 3

Length 16 bytes

Output assembly information:

Byte Name  Description

0-1 X coordinate 0-14 bits: X coordinate of robot * 10 (module)
15 bit: Least significant sign bit

2-3 Y coordinate 0-14 bits: Y coordinate of robot * 10 (module)
15 bit: Least significant sign bit

4-5 Z coordinate 0-14 bits: Z coordinate of robot * 10 (module)
15 bit: Least significant sign bit

6-7 W coordinate 0-14 bits: W coordinate of robot * 10 (module)
15 bit: Least significant sign bit

8-9 P coordinate 0-14 bits: P coordinate of robot * 10 (module)
15 bit: Least significant sign bit

10-11 R coordinate 0-14 bits: R coordinate of robot * 10 (module)
15 bit: Least significant sign bit

12 Counter Packet Counter (unsigned)

13 Command Command selection (unsigned):
0 - no command,
1 - turn on the laser,
2 - turn off the laser.
NOTE: If the command is identical to the previous sent command, nothing will
happen.

14 Set of templates Choosing a set of templates (unsigned):
0 - Measure, 1 - Welding.
NOTE: If the template set number is repeated, nothing will happen.

15 Template Template selection (unsigned).
NOTE: If the template number is repeated, nothing will happen.

Coordinate bits:

214 213 212 211 210 29 28 27 26 25 24 23 22 21 20 Sign
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14.7.6.3.4.     Configuration assembly (instance 0x64)

Information Value

Class 0x04

Instance 0x64

Attribute Number 3

Length 0 bytes

14.7.7.     Scanner calibration

14.7.7.1.     "Calibration" panel

Calibration is required only for Riftek P2 and EtherNet/IP protocols.

To activate the Calibration panel, it is necessary to select the Riftek P2 or
EtherNet/IP protocol on the PROTOCOLS panel, and click the CALIBRATION button. The
Calibration panel appears:

Calibration data:

Data 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 at the moment when the robot sends the coordinates.

Result Calibration result (Success / Fail).

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).

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

To go back to the PROTOCOLS panel, click .

14.7.7.2.     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 are approximately in the same direction (the angle must be less than 90°).

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

4. Place the scanner so that a laser line is in the center of the plate, and the Z axis of
the scanner is approximately perpendicular to the plate surface as shown in the picture
below.

5. Start Riftek Lamia to perform the calibration:
- Click SEARCH to find a scanner.
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- Connect to the scanner over TCP by clicking on the TCP panel.
- Go to the PROTOCOLS panel and click LOCK SENSOR.
- Go to the SEARCH panel and disconnect from TCP. 
- Start the UDP stream by clicking on the UDP panel and go to the PROTOCOLS

panel.
- Select Riftek P2 or EtherNet/IP from a list of protocols.
- Specify the Server port (for Riftek P2), or the Server address (for EtherNet/IP).
- Enable the Debug log option (for Riftek P2).
- Enable the State option.
- Click the CALIBRATION button to open the calibration panel. When the State

option is enabled, the Robot data must show NaN values for each coordinate. If there is
nothing, go back to the PROTOCOLS panel, disable the State option and enable it again.

6. Make sure that the current position of the scanner is suitable for calibration (the
program must show "Profile is OK: Yes"). An example of a profile suitable for calibration is
shown in the screenshot below.

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

8. Change the position of the scanner to the most different from the previous ones
(be sure to use all the angles and coordinates).

9. Repeat steps 6-8 for different positions (from 7 to 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 the values of calibration parameters do

not exceed the maximum valid values. Otherwise, it will be necessary to repeat the
calibration.

12. The calibration is complete.
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 blank
conversion rules or incorrect conversion rules respectively, i.e. the scanner will send invalid
3D results in such cases.

15.     Maintenance
Laser scanners are virtually maintenance free. As these are optical systems, they

are sensitive to dust and sputter on the front windows. Cleaning is best done with a soft
cloth. Do not use scratching cleaners or other aggressive media.

It is necessary to remove fingerprints from the windows, because fingerprints
degrade the quality of profiles.

In order to remove fingerprints or grease, clean the windows with 20 % alcohol and
soft paper.
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16.     Troubleshooting

Problem Cause Solution

No laser light No power supply, or less than 9 V / 12 V
(red laser / blue laser).

Check the power supply.

Laser output power is too low. Check the Laser output power
parameter on the web page.

Scanner electronics failure. Contact the technical support.

Scanner is not detected
on the network

No power supply, or less than 9 V / 12 V
(red laser / blue laser).

Check the power supply.

Ethernet cable is not connected. Check the cable.

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

Scanner is already connected in another
software.

Drop connections.

Scanner freezes. Restart the scanner.

Scanner electronics failure. Contact the technical support.

No profile Incorrect Host IP address. Make sure that the IP address of the
device that receives profiles is
192.168.1.2. See section 11.

The object is beyond the working range
of the scanner.

Make sure that the object is within the
working range of the scanner.

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

Check ROI settings on the web page.

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. Check general settings on the web
page.

17.     Warranty policy
Warranty assurance for the Laser Seam Tracking System for Welding Automation

RF627Weld Series – 24 months from the date of shipping; warranty shelf-life – 12 months. 

18.     Technical support
Technical support for issues related to incorrect work of the system is free. When

contacting technical support, please provide the serial number and firmware version of the
scanner, Riftek Lamia version, and describe the problem in details.

Technical support contacts:
· E-mail: support@riftek.com
· Skype: riftek_support

19.     Revisions

Date Revision Description

19.08.2019 1.0.0 Starting document.

mailto:support@riftek.com
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20.     Distributors

AUSTRIA

MBM Industry & Rail Tech
GmbH 
RAILWAY INSTRUMENTS ONLY
TullnerbachstraЯe 36, 
A-3002 Purkersdorf, Austria
Tel: +43 2231 66000
Fax: +43 2231 66000 12
office@mbm-industrietechnik.at 
www.mbm-tech.at

AUSTRALIA

Applied Measurement
Australia Pty Ltd
RAILWAY INSTRUMENTS ONLY
Thornton Plaza, Unit 5, 
27 Thornton Crescent, Mitcham 
VIC 3132, Australia
Tel: +61 39874 5777
Fax: +61 39874 5888
sales@appliedmeasurement.com
.au
www.appliedmeasurement.com.a
u

BENELUX

Althen Sensors & Controls BV
Vlietweg 17a
2266KA Leidschendam
The Netherlands
Tel: +31 70 3924421
Fax: +31 70 3644249
sales@althen.nl
www.althensensors.com
www.althencontrols.com

BULGARIA, HUNGARY

RMT Ltd.
R Zahradni 224
739 21 Paskov, Czech Republic
Tel: +420 558640211
Fax: +420 558640218
rmt@rmt.cz
www.rmt.cz

BRAZIL

CAPI Controle
e Automacao Ltda
Rua Itororo, 121, CEP 13466-240  
Americana-SP, Brazil
Tel: +55 19 36047068
Fax: +55 19 34681791
capi@capicontrole.com.br 
www.capicontrole.com.br

CHILE

Verne SpA
Apoquindo 2818, oficina 31, 
Las Condes, Santiago, Chile
Tel: +56 2 228858633
info@verne.cl
jsaavedra@verne.cl
www.verne.cl

CHINA

Beijing Gemston Mechanical
& Electrical Equipment Co.,
Ltd 
Room 613, Anfu Mansion, Fengtai
District, Beijing, China
Tel: +86 10 6765 0516
Fax: +86 10 6765 6966
Mobile: +86 137 1755 1423
dh0526@163.com
www.baoft.cn

CHINA

JRKtech Co., Ltd.
1F, Building 9, 100 Xianlie Rd.,
Guangzhou, China
Tel: +86 755 85267190/
+86 15989362481
Fax: + 86 755 85267190
shengz_k@163.com 
www.jrktech.com

CHINA

Micron-Metrology co., ltd
No.2, Kecheng Rd., Industrial Park
District, Suzhou, Jiangsu Province,
China
Tel: 0512-65589760/
+86 189 1806 9807
sales@micron-metrology.cn  
www.micron-metrology.cn

CHINA

Zhenshangyou Technologies
Co., Ltd.
Rm 2205-2210, Zhongyou Hotel
1110 Nanshan Road, Nanshan
District 518054 Shenzhen, China
Tel: +86 755-26528100/8011/8012
Fax: +86 755-26528210/26435640
info@51sensors.com
www.51sensors.com

CZECH REPUBLIC

RMT Ltd.
Zahradni 224
739 21 Paskov, Czech Republic
Tel: +420 558640211
Fax: +420 558640218
rmt@rmt.cz
www.rmt.cz

FINLAND

TERASPYORA-STEELWHEEL
OY
RAILWAY INSTRUMENTS ONLY
Juvan teollisuuskatu 28
FI-02920 ESPOO, Finland
Tel: +358 400 422 900
Fax: +358 9 2511 5510
steelwheel@steelwheel.fi 
www.teraspyora.fi
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FRANCE

BLET Measurement Group
S.A.S.
1 avenue du President Georges
Pompidou, 92500 Rueil
Malmaison, France
Tel: + 33(0)1 80 88 57 85
Fax: +33(0)1 80 88 57 93
technique@blet-mesure.fr
www.blet-mesure.fr

GERMANY

Disynet GmbH
Breyeller Str. 2
41379, Brueggen
Tel: +49 2157 8799-0
Fax: +49 2157 8799-22
disynet@sensoren.de
www.sensoren.de

GERMANY

Finger GmbH & Co. KG
OPTICAL MICROMETERS ONLY
Sapelloh 172,
31606 Warmsen, Germany
Tel: +49 5767 96020
Fax: +49 5767 93004
finger@finger-kg.de 
www.finger-kg.de

GERMANY

Hylewicz CNC-Technik
SHTRIKH-2 ONLY
Siemensstrasse 13-15,
47608 Geldern, Germany
Tel: +49 2831 91021-20
Fax: +49 2831 91021-99
info@cnc-step.de
www.cnc-step.de

INDIA

Pragathi Solutions
#698, 5th Main, 8th Cross,
HAL 3rd Stage,
New Tippasandra Road,
Bangalore, 560075, India
Tel: +91 80 32973388
Tel/fax: +91 80 25293985
Mobile: +91 9448030426/
+919448492380
sales@pragathisolutions.in
arghya@pragathisolutions.in
www.pragathisolutions.in

INDIA

Paragon Instrumentation
Engineers Pvt. Ltd.
RAILWAY INSTRUMENTS ONLY
200, Station Road,
Roorkee, 247 667, India
Tel: +91-1332-272394
tanuj@paragoninstruments.com
www.paragoninstruments.com

INDONESIA

PT. DHAYA BASWARA
SANIYASA
Botanic Junction Blok H-9 NO. 7
Mega Kebon Jeruk, Joglo
Jakarta 11640, Indonesia
Tel: + 62 21 29325859
management@ptdbs.co.id

IRAN

Novin Industrial
Development Grp.
Tel: +98 21 44022093-6
Fax: +98 21 43858794
Mobile: +98 9123207518
info@novinid.com
www.novinid.com

ISRAEL

Nisso Dekalo Import
Export LTD
1 David Hamelech Street
Herzlia 46661 Israel
Tel: +972-99577888
Fax: +972-99568860
eli@fly-supply.net 
www.fly-supply.net 
www.aircraft-partsupply.com

ITALY

FAE s.r.l.
Via Tertulliano, 41
20137 Milano, Italy
Tel: +39-02-55187133
Fax: +39-02-55187399
fae@fae.it
www.fae.it

JAPAN

Tokyo Instruments, Inc.
6-18-14 Nishikasai, Edogawa-ku,
Tokyo, 134-0088 Japan
Tel: +81 3 3686 4711
Fax: +81 3 3686 0831
f_kuribayashi@tokyoinst.co.jp
www.tokyoinst.co.jp

LATVIA, ESTONIA

SIA "SOLARTEX"
RAILWAY INSTRUMENTS ONLY
Duntes 15a, 5th floor, office B7
Riga, Latvia
Tel.: +371 67 130 787
solartex@inbox.lv

MALAYSIA

OptoCom InstruVentures
H-49-2, Jalan 5, Cosmoplex
Industrial Park, Bandar Baru 
Salak Tinggi, Sepang, Malaysia
Tel: 603 8706 6806
Fax: 603 8706 6809
optocom@tm.net.my
www.optocom.com.my

NORWAY

Salitec AS
PB 468,
N-1327 Lysaker
Tel: +47 23 891015
Fax: +47 92101005
mail@salitec.no 
www.salitec.no

PERU

Verne Peru S.A.C.
Las Codornices 104, 
Surquillo, Lima, Peru
Tel/fax: +51 992436734
info@verne.cl
www.verne.cl
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POLAND

MTL ASCO Sp. z o.o.
RAILWAY INSTRUMENTS ONLY
ul. Wielowiejska 53 44-120
PYSKOWICE (k/ GLIWIC),
Poland
Tel: + 48 32 230 45 70
Fax: + 48 32 332 70 14
rail@ascorail.eu
www.ascorail.eu

PORTUGAL

Campal Inovacoes
Ferroviarias Lda.
RAILWAY INSTRUMENTS ONLY
Lagoas Park, Edificio 7, 1° Piso
Sul 2740-244 Porto Salvo, Oeiras,
Portugal
Tel: +351 21 584 4348
campal@campal.pt
www.campal.pt

RUSSIA

Sensorika-M LLC
Dmitrovskoye shosse 64-4
127474, Moscow, Russia
Tel: +7 499 487 0363
Fax: +7 499 487 7460
info@sensorika.com
www.sensorika.com

RUSSIA

Diesel-test-Komplekt LLC
620030, Karjernaya St, 16 
Ekaterinburg, Russia
Tel/fax: +7 343 2227565
Tel/fax: +7 343 2227370
mail@d-test.ru
www.d-test.ru

SERBIA, SLOVAKIA

RMT Ltd.
Zahradni 224
739 21 Paskov, Czech Republic
Tel: +420 558640211
Fax: +420 558640218
rmt@rmt.cz
www.rmt.cz

SOUTH AFRICA

Ratcom Enterprise Pty Ltd
CSIR BUILDING 35, Office 78
Meiring Naude Road, Brummeria
Pretoria, 0084 South Africa
Tel: + 27 12 841 2032
Fax: + 27 86 225 0650
info@ratcom.co.za
www.ratcom.co.za 

SOUTH KOREA

PROSEN. CO., LTD
M-1001, Songdo techno park IT
center, 32, Songdogwahak-ro,
Yeonsu-gu, Incheon, 21984,
Republic of Korea
Tel: +82-32-811-3457
Fax: +82-32-232-7458
trade@prosen.co.kr
www.prosen.co.kr

SOUTH KOREA

BS Holdings
B-201,Wonpogongwon 1ro, 
59 Danwon-gu, Ansan-si,
Gyeonggi-do, 15455,
Republic of Korea
Tel: +82-31-411-5011
Fax: +82-31-411-5015
bsh5011@hanmail.net
www.lasersolution.co.kr

SPAIN

Iberfluid Instruments S.A.
C/ Botanica, 122
08908 L'Hospitalet de Llobregat,
Barcelona
Tel: +34 93 447 10 65
Fax: +34 93 334 05 24
myct@iberfluid.com
www.iberfluid.com

SWITZERLAND

ID&T GmbH
Gewerbestrasse 12/a
8132 Egg (Zurich), Switzerland
Tel: + 41 44 994 92 32
Fax: + 41 44 994 92 34
info@idtlaser.com
www.idtlaser.com 

SWEDEN, DENMARK

BLConsult
Ryssbalt 294,
95 291 KALIX, Sweden
Mobile: +46 70 663 19 25

info@blconsult.se
www.blconsult.se

SWEDEN, DENMARK

Latronix AB
Propellervagen 10,
183 62 Taby, Sweden
Tel.: +46 08-446 48 30
Fax: +46 08-446 48 39
sales@latronix.se
www.latronix.se

TAIWAN

Nano-Trend Technology Co.,
Ltd.
No.365-6, Zhongshan Rd., Sanxia
Dist., New Taipei City 23741, 
Taiwan (R.O.C.)
Tel: +886-2-8671-9560 
Fax: +886-2-8671-0084
nt@nano-trend.com
www.nano-trend.com

THAILAND

Advantech Solution Co.,Ltd.
20/170 Motorway Rd.,
Kwang Pravet, Khet Pravet,
Bangkok, Thailand 10250
Tel: +662-1848705
Fax: +662-1848708
sales@advantechsolution.com
www.advantechsolution.com

TURKEY

TEKMA Muhendislik A.S.
Cevizli Mh. M. Kemal Cd., 
Hukukcular Towers, 
A-Blok, No: 66-A/39
Kartal – Istanbul
Tel: +90 216 970 1318
Tel: +90 850 840 2334
info@tekma.eu
www.tekma.eu
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UKRAINE

KODA
Frunze st 22
61002, Harkov, Ukraine
Tel/fax: +38 057 714 26 54
mail@koda.com.ua
www.koda.com.ua

UNITED KINGDOM,
IRELAND

Ix thus Instrumentation Ltd
The Stables, Williams' Barns
Tiffield road, Towcester, Northents
Tel: +44 1327 353437
Fax: +44 1327 353564
info@ixthus.co.uk
www.ixthus.co.uk

USA, CANADA, MEXICO

International Electronic
Machines Corporation
RAILWAY INSTRUMENTS ONLY
850 River Street, Troy,
New York, USA
Tel: +1 518 268-1636
Fax: +1 518 268-1639
marketing@iem.net
www.iem.net

USA, CANADA, MEXICO

Acuity Products of Schmitt
Industries, Inc.
2765 NW Nicolai Street
Portland, OR, 97210, USA 
Tel: +1 503 227 7908
Fax: +1 503 223 1258
sales@acuitylaser.com 
www.acuitylaser.com
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mailto:info@ixthus.co.uk
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