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LMS4000

Very fast 2D LiDAR sensor for precise and demanding measuring

tasks
SICK

Sensor Intelligence.




LMS4000

Advantages

The all-rounder for a wide range of applications

The LMS4000 2D LiDAR sensor, when used as a standalone component in automated production, delivers precise data about
the position and size of a wide variety of objects. The sensor passes this data on to an external control unit, often combined
with an encoder. This results in many fields of application, such as volume and position detection of objects, pick and place
or palletizing and depalletizing tasks, empty container detection, quality inspection of solar cells, engine blocks and aircraft
parts, trains or tunnel walls and much more.
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Palletization and depalletization
processes

Thanks to its high measurement accuracy
and wide dynamic range, even more com-
plex palletizing and depalletizing tasks do
not cause any problems for the LMS4000.
It reliably detects the finest transitions be-
tween different components, even with
immediate changes from very bright to
very dark objects or strongly changing
lighting situations.
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Empty container detection
During empty container detection, even
cube-sized or very flat objects can be reli-
ably detected. LiDAR technology prevents
major shadowing effects at the crate edge
and also offers full flexibility in terms of
orientation and changing container sizes.
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Volume measurement systems in logis-
tics
Reliable object data forms the basis
for exact calculation of freight costs.
Thanks to the measurement accuracy, the
VMS5x00 track and trace system delivers
precise data in all dimensions thanks to
a measurement accuracy up to 5 mm x
5 mm x 2 mm. The LMS4000 enables
high material throughput in logistics cen-
ters and hubs with belt speeds of up to
4 m/s.
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Measurement of vehicles in outdoor ar- Measurement of objects in the timber Quality control system in indoor areas
eas industry The LMS4000 is ideally suited for quali-

The LMS4000 precisely measures even High-resolution 3D point clouds of objects ty inspection of engine blocks, housings
very large objects such as trains, aircraft  can be generated from the measurement or other metallic and non-metallic ob-

parts, tunnels or freight containers, de- data of the LMS4000. Using these, the jects. By comparing contours with a refer-
tecting damage, deformation or other ma- optimum gripping and intersection points ence object, for example, it is possible to
terial defects. It is also possible to syn- for further processing can be determined, reliably determine whether all parts are
chronize several devices and/or to use for example in the woodworking or food correctly attached, that bore holes are
the device variant with an enlarged work-  industry. correctly positioned and that there is no
ing range. damage.

High precision, speed and point density make the LMS4000 a real all-
rounder for volume measurement, quality control systems and palletizing
tasks. Large or small, light or dark objects pose no problems for the LiDAR
sensor.
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Object measurement - quick and precise

The LMS4000 measures objects quickly and precisely, independent of their shape, color or surface quality. The aperture an-
gle of 70° results in a wide scanning area, which a continuous laser scans at 600 Hz using a rotating hexagonal mirror. Every
scan generates 841 individual measuring points. The use of a red light laser within the visible spectrum makes precise align-
ment easier.

* Large working range

Objects with a height of 1 m can be measured consistently by the LMS4000 across a width of 2.6 m. For objects 2 m high, the
measuring field width can be up to 1.4 m. In addition, the device variant with increased scanning range even enables the mea-
surement of objects with a cross-sectionof 3mx3 moreven4 mx2 m.

* Targeted control and reduction of data transmission
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The laser scanner can be switched on and off via photoelectric sensors or software commands. This ensures data is only pro-
duced when objects are actually being measured. Internal filters allow for targeted reduction of data to the specific applica-
tion and thus also relieve the overall system.

* Precise and reliable measurement procedure

The continuous-wave method is based on the principle of phase correlation. The object reflects the continuously emitted laser
beam onto the receiver of the laser scanner. The resultant phase delay between the emitted and received beam can be used
to precisely determine the distance. At the same time, the measurement procedure is resistant to external influences, e.g.
ambient light or temperature fluctuations.

* Four data channels

In addition to distance data, the sensor can also transmit reflectance, angle correction and quality values as required. This
makes it possible to visualize even slight differences in object color and texture, compensate for accelerations acting on the
sensor, and identify critical measurement points. The output data format can be extended or reduced individually by each
channel.

* Extending the measuring range

Using multiple laser scanners prevents shadowing effects and allows larger measurement fields to be used. The system can
synchronize the motors of the rotating mirrors to ensure the devices do not mutually interfere with one another.

Precise and reliable measurement procedure with large depth of field and
measuring field width. Four data channels can be combined as required
and data transmission with the laser control can be activated as needed.

Digital filters for increased performance

Digital filters for pre-processing and optimizing the measured values further increase the performance of the LMS4000. This
enables the laser scanner to be directly tailored to the relevant application. Faults are reliably prevented, and data quantities
optimized for downstream processes.
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Scan range filter edge filter Rectangular filter
Records data only within a specified angu- Avoids erroneous or extreme distance val- Allows valid data only within a specified,
lar range ues at edges square area

Median filter Gloss compensation average filter

Smooths the measuring points with the Makes object areas visible that would oth- Calculates an arithmetically averaged

help of neighboring points, and corrects erwise be output as invalid due to the re- measurement value using a pre-defined

output of measured values ceived signal being too high number of scans, the data output is re-
duced by the factor of the averaging
depth

Targeted preprocessing of data thanks to a wide range of filter options re-
duces effort in downstream process steps.
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Technical data overview
Application
Integrated application
Aperture angle
Horizontal
Angular resolution
Working range
Scanning range
At 2% remission
At 3,5% remission
At 10% remission factor
Scanning frequency

Ambient operating temperature

Indoor

Data output

70°
0.0833°

0.5m ... 5.5 m (depending on type)

2.3 m ... 3 m (depending on type)
3m

3m...4 m (depending on type)
600 Hz

-10 °C..+50 °c ¥

Ethernet v
Digital inputs 2
Digital outputs 3
Weight 2.4 kg / 3.7 kg (depending on type)

1 Initialization phase: 0 °C ... 50 °C.

Product description

The LMS4000 2D LiDAR sensor is particularly well-suited for use in intralogistics, material handling and in all areas in which goods
must be quickly and systematically analyzed and moved. With the LMS4000, SICK is offering the ideal solution for measuring ob-
jects regarding their position, shape, volume or surface quality and evaluating and processing them correspondingly. Regardless of
the object position in containers, cartons or on pallets, or whether they are free-standing or touching one another, the sensor mea-
sures precisely with high sampling density and a wide dynamic range. A high throughput with comprehensive process reliability and
low maintenance needs is the result.

At a glance

* Precise measurement, even with very dark or glossy objects

* Fine angular resolution for high measurement point density

* High speed measurement with 600 Hz and fast data transmission with Gigabit Ethernet
¢ Synchronization of devices without mutual interference

* Industry-grade M12 connections

Your benefits

* Precise measurement of quickly moving objects, large and small, independent of their shape, color or surface quality

* Very detailed object scanning with a high depth of field and a wide range of dynamics without external illumination or additional
line lasers

* Need-based extension of the measuring range as several devices can be mounted next to one another without mutual interfer-
ence

* Quick installation, high availability, simple maintenance

Fields of application

* Measurement component in volume measurement systems in logistics centers and hubs

* Calculation of object dimensions and position for automated palletizing and depalletizing by robots
* Generation of 3D point clouds for any type of further processing

* Shape and contour adjustment of objects for quality control
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Ordering information

Other models and accessories =» www.sick.com/LMS4000

 Integrated application: Data output

¢ Enclosure rating: IP65

¢ Color: Light blue (RAL 5012)

* Connection type: 1 x M12, 5-pin plug (Power + 1/0 + Sync), 1 x M12, 8-pin female connector (Ethernet), 1 x M12, 5-pin female
connector (Encoder + 1/0)

¢ Scanning frequency: 600 Hz

0.5m..55m

LMS4124R-13000S01 1116198

0.7m..3m LMS4111R-13000 1091423

LMS4121R-13000 1091393
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Online data sheet

SICK AT A GLANCE

SICK is one of the leading manufacturers of intelligent sensors and sensor solutions for industrial applica-
tions. A unique range of products and services creates the perfect basis for controlling processes securely
and efficiently, protecting individuals from accidents and preventing damage to the environment.

We have extensive experience in a wide range of industries and understand their processes and require-
ments. With intelligent sensors, we can deliver exactly what our customers need. In application centers in
Europe, Asia and North America, system solutions are tested and optimized in accordance with customer
specifications. All this makes us a reliable supplier and development partner.

Comprehensive services complete our offering: SICK LifeTime Services provide support throughout the ma-
chine life cycle and ensure safety and productivity.

For us, that is “Sensor Intelligence.”

WORLDWIDE PRESENCE:

Contacts and other locations

SICK

SICKAG | Waldkirch | Germany | www.sick.com Sensor Intelligence.



