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3D LASER SCANNER BASED ON A CNC MACHINE

(SERIES LDx.2 SENSORS)

Version 0.2




Instructions for creating a 3D laser scanner based on a CNC machine Version 0.2

Features of 3D scanning systems:

T
)l
)l
T

=A =4 =4

Ability to work on any CNC machine with 2 mutually perpendicular axes of movement and CNC signals: DIR, STEP (laser
machine, milling machine, 3D printer ...);

Easy to connect to the machine's CNC system (just connect 2 signals: DIR, STEP);
High measurement frequency up to:

0 25,00kHz
Digital interfaces for connecting to a computer:

o USB 10Mb (Virtual COM port)

o Ethernet 100Mb

0 RS485 (up to 10Mb)
3D file formats: STL, ASC (point cloud), SRS (source file of the scanned object);
Support for plugins for processing / exporting scanned data;

Ability to develop your own plugins, which allows you to integrate into the program your own algorithms for processing and
exporting scanned data;
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Instructions for creating a 3D laser scanner based on a CNC machine Version 0.2

1 INTRODUCTION

This manual describes the stages of creating a 3D laser scanner based on the CNC machine using triangulation laser sensors
of the series LD1, LD2, LD3, LDA4.

Before mounting the sensor, it is necessary to read this instruction manual and also the operating instructions for the sensor.
Compliance with the operating rules set out in this manual and the operating instructions ensures trouble-free operation of the
sensor over the entire service lifetime.

The manufacturer reserves the right to make schematic and design changes that are not reflected in the operating
documentation guaranteed they do not degrade the technical characteristics of the product.

2PRECAUTIONS

& When working with the sensor, observe the following precautions:

do not point the laser beam to your eyes;

use protective glasses when working with the sensor;

avoid direct or reflected laser radiation to the eyes;

when connecting / disconnecting the electrical connector the sensor power must be turned off;

the machine and the computer must have a common earthing to eliminate possible potential differences between them;

< <K<K

3 BRIEF DESCRIPTION OF LDx SERIES SENSORS

1) Laser triangulation sensors (series LD1)

g 98 | s 98 .
by - ge
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Figure 1. Overall dimensions of the LD1 sensor with a D-SUB44 connector.
B1 - IP67 housing; B2 i IP50 housing;

A series of universal monocular laser sensors, contains a wide variety of operating ranges.
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2) Binocular laser triangulation sensors (series LD2)
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Figure 2. Overall dimensions of the LD2 sensor with a D-SUB44 connector.
B1 - IP67 housing; B2 i IP50 housing;

A special series of sensors for working with complex surface relief. Owing to two sensors symmetrically positioned relative
to the laser beam, the binocular laser sensor, unlike monocular laser sensors is able to work with a deeper relief without signal

loss.
| \ |
‘I‘ | I‘I\ \
> ‘ 4
Figure 3. The monocular sensor is unable Figure 4. Owing to the second sensor, the binocular
to detect object position detector is able to determine object position
I
Figure 5. General VEV of the function of the sensors with a deep relief
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3) Laser triangulation sensors (series LD3)
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Figure 6. Overall dimensions of the LD3 sensor with a D-SUB44 connector.
B1 - IP67 housing; B2 i IP50 housing;

A special series of small-sized monocular sensors designed for tasks where light weight and size of the device is required.

4) Laser triangulation sensors (series LD4
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Figure 7. Overall dimensions of the LD4 sensor with a D-SUB44 connector.
B1 - IP67 housing; B2 1 IP50 housing;

A special monocular series of sensors with an increased value of the start of measuring range, for situations when the
sensor, for certain reasons cannot be installed close to the measured object.

For a more detailed description of the sensors refer to the "User manual”.
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4 ORDERING INFORMATION

LDx.2-SMR/MR-WL-AO-Ethernet-RS485-HEAT-IPxx

LDx.2 Sensor Series LDx.2 Example: LD22'190/350'LR'FAO'TE'F485'FH'|P50
SMR Start of measuring range, mm - sensor series LD2:
MR Measuring range, mm - start of measuring range: 190mm;
Laser type: - measuring range: 350mm;
WL LR - red 650nm; - red laser 650nm;
LB - blue 405nm; - sensor without analog output;
Analogous output: - sensor with Ethernet interface;
AO TAO - sensor with analogous output; - sensor without RS485 interface;
FAO - sensor without an analogous output; - sensor without heating;
Ethernet interface: - protection rating: IP50;

Ethernet | TE - sensor with Ethernet interface;
FE - sensor without Ethernet interface;
RS485 interface:

RS485 T485 - sensor with RS485 interface;
F485 - sensor without RS485 interface;
Built-in automatic heating:

HEAT TH - sensor with heating;

FH - sensor without heating;
Protection rating:

IPXxx IP67;

IP50;

Sensor housing

Proximal position of the object Oistal position of the object

L aser Mid-range measurement

=5

% Start of measuring range Measuring range

Figure 8. Scheme showing the position of the object of measurement

The choice of the measuring range of the sensor depends on the maximum height of the scan object along the Z axis and
the required accuracy of the sensor measurement. For example, a sensor with a measuring range of 200 mm is capable of

scanning an object with a height of wup to 20 @measuring rathe af 300 a

mm is capable of scanning an object with a height of 300
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5 BRIEF DESCRIPTION OF THE 3D SCANNER OPERATION
ALGORITHM

Depending on the selected scan settings: length, width and step of scanning along the axes, the sensor program generates
a control program file for the CNC machine in G codes. According to this control program, the machine will move the sensor
line-by-line above the object being scanned, while the sensor will determine the current position according to DIR STEP
signals from the axis which makes periodic movement in one direction and the other.

6 STEP-BY-STEP INSTRUCTION FOR CREATING A 3D SCANNER

6.1 Mounting the sensor on the machine

Mount the sensor on the machine in such a way that it should be able to move along the 2 mutually perpendicular axes of
the machine (as a rule, in most cases these are the X and Y axes);

Figure 9. An example of mounting the sensor on a milling machine

ATTENTION!!  The product must be installed on a flat surface to avoid bending forces on the housing relative to the
attachment points.
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Figure 10 shows an example of optimal height sensor installation.

Start af measuring range
The spwdle is af fhe highest ponf

Maximum possible mactne scan heght

Measuring range/

Figure 10. An example of optimal installation of the sensor in height.

It is advisable to choose the measuring range of the sensor based on the maximum possible scanning height of your CNC
machine.

6.2 Connecting the sensor to the CNC system

There are two options for connecting the sensor to the machine:
1) Connection to the signals of the CNC controller: DIR / STEP;
2) Connection to the signals of the quadrature encoder axis: A / B;

& When using encoder signals, the model is obtained better, because in the system of DIR / STEP signals and the real
position of the motor, as a rule, there is a delay link;

O 'so © 0 ©o0 © 0 00 @6 © 6P O O 'D50000000O0O0O0 0 0~ O
7u® © © ® © @ © ® © @ O O, 14@©@©©©©@©©@©25

view of the D-SUB44 connector on the outside of the sensor view of the mating connector from the side of the mounting part

Figure 11. Pin numbering of the sensor connector.
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Option for connecting to DIR / STEP signals of the CNC controller

Connect to the sensor connector the second signals: DIR and STEP from the axis of the CNC controller, which should
then perform periodic movement in one direction and the other, scanning the object line by line.
The STEP signal (i.e. PULSE) is connected to the DI1 digital input of the sensor.
The DIR signal is connected to the DI2 digital input.

Laser sensor [y 72
Liscrete mput
W controller

Figure 12. Diagram showing connection of the laser sensor to the CNC system

Figure 13. Example of connecting to the X axis of the Mach3 controller

In this example, the X axis will perform periodic movements to one side and the other, scanning the object line by line.
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