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TRAFFIC
SENSOR SOLUTIONS FOR THE ROAD INDUSTRY

DESIGNING TRANSPORTATION ROUTES TO BE MORE EFFICIENT,
SAFER AND MORE ENVIRONMENTALLY FRIENDLY
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g www.sick.com/Free_Flow_Profiler

g www.sick.com/TDC

With electronic toll collection systems, not only the toll route 
but also the vehicle type is a decisive factor when determining 
the toll charge. In addition to the vehicle size and vehicle pro-
file, the number of axles is used as a reliable variable for the 
accurate specification of vehicle classes. The Axle Counter, an 
additional module for the TIC102, TIC502 and Free Flow Profi-
ler profiling systems from SICK, is perfectly suited for this task. 
It enables the precise detection and counting of vehicle axles, 
even on multi-lane roads and in free-flowing traffic. To achieve 
this high accuracy, the sensors have been programmed with 
state-of-the-art Deep Learning algorithms and trained exten-
sively. 

In contrast to loops, the overhead mounted camera sensors 
are not subjected to any mechanical loads and therefore have 
an extremely long service life. Furthermore, the sensors are 
easily accessible when servicing is required.
A suitable infrared illumination ensures the sensors function 
equally well by day or by night.

 • Optional axle counter for Free Flow Profiler and TIC102/502 
profiling systems

The TDC IIoT gateway from SICK makes information about pro-
cesses, status and diagnostics transparent. This enables sui-
table measures to be taken at an early stage to maintain the 
ongoing high availability of the affected traffic system. 

The data are transferred via fixed lines, mobile communica-
tions or wireless connections. Optimal maintenance intervals 
and servicing requirements for the sensors and the systems 
can be visualized and predicted.

The IIoT gateway can also be used as a data interface to au-
tonomous systems in locations where no other data trans-
mission options exist. It therefore allows systems to be im-
plemented in places where data integration was previously 
not possible, for example overheight checking ahead of low 
bridges in rural areas.

 • TDC gateway systems

PRECISE, NON-CONTACT AXLE COUNTING WITH OVERHEAD 
MOUNTING 

INDUSTRY 4.0 AND CONNECTION TO AUTONOMOUS SYSTEMS

ROAD
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Classification
During traffic data acquisition, vehicles must be classified at traffic counting stations 
according to regulations such as TLS 8+1 (Germany) or SWISS10 (Switzerland). Solu-
tions from SICK are highly accurate, even in free-flowing traffic across multiple lanes 
with lane changing.

Measurement
SICK is the market and technology leader for dimension measurement of trucks, 3D 
measurement of road surfaces and clearance profiles. Solutions from SICK provide 
accurate measurements and can be certified depending on the application. In additi-
on, these solutions can also be used to determine vehicle speed.

Monitoring and controlling
Continuous monitoring of air quality and visibility in tunnels is absolutely required for 
traffic safety. Hazardous weather conditions, such as fog, must be detected on open 
roads. Solutions from SICK are able to detect the smallest particle and gas concent-
rations to reliably measure visibility in foggy conditions.

Services
Thanks to its extensive knowledge of sensor technology for transportation routes, 
SICK provides sound application consulting and customized service concepts from 
simple device instruction to detailed training to long-term maintenance contracts. 
The global presence of SICK ensures quick, efficient support on site.

TASKS FOR THE ROAD INDUSTRY

Designing transportation routes to be more efficient, safer and 
more environmentally friendly
Modern traffic management on road, rail and sea routes is ge-
ared towards safety, efficiency and a good environmental ba-
lance. Rugged sensor solutions provide reliable control and 
monitoring systems for transportation applications. With solu-
tions from SICK, you rely on many years of experience indoors 
and outdoors. Laser measurement systems classify vehicles 
as part of the road toll system, automation light grids reliably 
separate vehicles at toll plazas, and dust measuring devices 
and gas analyzers measure pollutant concentrations in tunnel 
areas. The wide range of rugged and innovative products com-
bined with a worldwide service and sales structure has made 
SICK a market and technology leader in many fields of data ac-
quisition in traffic engineering.

g www.sick.com/road

ROAD
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Detection of vehicles at risk of fire
Vehicles at risk of fire must be detected and diverted before 
they enter a tunnel or other critical infrastructures. The VHD 
Vehicle Hot Spot Detector combines 3D data from LMS511 2D 
LiDAR sensors and temperature data from infrared cameras. 
This enables individual vehicle components (e.g. wheels) to be 
identified and checked against specific temperature limits 
without impacting on the flow of traffic. Hot wheels are also an 
indication of a poorly maintained and therefore unsafe vehicle.

 • VHD profiling system

Detection of vehicles that are too high
To protect bridges and tunnel portals, it is essential to relia-
bly detect overheight vehicles. The HISIC450 overheight de-
tector was designed exactly for this purpose. Its rugged mea-
surement technology measures reliably even under extreme 
weather conditions. Using the Free Flow Profiler system, vehic-
les with parts that are too high can be detected and also allo-
cated to a specific lane. This system is based on LMS511 2D 
LiDAR sensors.

 • HISIC450 overheight detector
 • Free Flow Profiler profiling system

Vehicle profile measurement
Too large trucks can cause accidents and material damage. 
The VPS Pro profiling system uses LMS511 2D LiDAR sensors 
to perform very precise measurements on individual slow mo-
ving vehicles, and is suitable for custody transfer applications. 
The Free Flow Profiler automatically checks vehicle dimensions 
in free-flow traffic conditions – for example for toll collection, 
in ferry terminals or in production control. It can be extended 
with optional functionality such as vehicle classification or axle 
counting.

 • VPS Pro profiling system
 • Free Flow Profiler profiling system

Solutions for traffic safety in tunnels
The tunnel sensors from SICK continuously monitor the air 
quality in tunnels. The measured pollutant concentrations 
and visibility values are used to precisely and reliably regula-
te the tunnel ventilation system. Vehicle fires quickly produce 
a lot of smoke but only a slow temperature rise. The optical 
smoke detectors from SICK take advantage of this fact and 
detect fires very early and highly reliably – even with low or 
zero air speed in the tunnel.

 • VISIC100SF tunnel sensor
 • FLOWSIC200 gas flow measuring instrument
 • Special information tunnel sensors 8023560

SOLUTIONS FOR TRAFFIC SAFETY ON ROADS

g www.sick.com/VPS_Pro

g www.sick.com/HISIC450

g www.sick.com/VHD

ROAD

g www.sick.com/Free_Flow_Profiler

g www.sick.com/Free_Flow_Profiler

g www.sick.com/VISIC100SF

g www.sick.com/FLOWSIC200

https://cdn.sick.com/media/docs/0/90/990/special_information_tunnel_sensors_en_im0082990.pdf
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Traffic data collection at traffic counting stations
The essential foundation for traffic planning measures is the 
reliable road utilization data collected at traffic counting sta-
tions. The overhead-mounted integrated TIC102 traffic moni-
toring system with its precise, lane-specific detection and high 
classification accuracy with up to 30 vehicle classes is ideally 
suited for this. Vehicles changing lanes are classified with the 
same high accuracy as vehicles traveling within the same lane. 

 • TIC102 profiling system
 • TIC501 profiling system

Measurement of the load volume of trucks
The LVM Load Volume Measurement System measures the 
load of trucks with an open loading area using 2D LiDAR sen-
sors. The system acquires this data fully automatically as the 
truck passes by. The software determines the loading area wit-
hout driver’s cabin, trailer, etc. and generates a 3D model that 
is used as the basis for the load volume calculation. It can be 
used wherever the volume of the load is more relevant than its 
weight.

 • Load Volume Measurement System profiling system

g  www.sick.com/LD-MRS

g  www.sick.com/profiling_systems

g  www.sick.com/AOS_Radar

g  www.sick.com/TIC102

Detection of wrong way drivers
The AOS Radar advanced object detection system enables 
dangerous situations with a high collision risk to be detec-
ted early. The highly reliable driving direction detection and 
speed measurement enables wrong way drivers to be detected 
quickly. The alarm can be issued either in the form of an SMS, 
a switching output, for example to control a traffic sign, and/or 
via Ethernet or CAN for further processing.

 • AOS Radar object detection system

Identifying vacant parking spaces in car parks
System integrators are employing 2D and 3D LiDAR sensors 
from SICK to identify vacant truck parking spaces. The sen-
sors are located on masts and moved during operation in such 
a way as to produce a gap-free 3D image of the car park. This 
enables regular and irregular parking spaces to be monitored 
and even checked for accessibility. Data protection require-
ments are fulfilled automatically. An optimal utilization of par-
king spaces can thereby be achieved without manual compa-
risons.

 • LMS5xx 2D LiDAR sensor
 • LD-MRS 3D LiDAR sensor

SOLUTIONS FOR TRAFFIC SAFETY ON ROADS 
TRAFFIC MANAGEMENT AND PLANNING

g  www.sick.com/TIC501

g  www.sick.com/LMS5xx
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3D data acquisition for multi-lane free-flow systems
The portfolio of 2D LiDAR sensors from SICK is ideally suited 
for recording 3D vehicle contour data. This contour data can 
be evaluated according to requirements, and facilitates the 
flexible definition and detection of vehicle classes. The 2D Li-
DAR sensors can be easily and inexpensively mounted above 
the carriageway and, thanks to their particularly rugged mea-
surement methods and special filters, have proven themselves 
time and time again in road traffic, even under the most dif-
ficult weather conditions.

 • LMS1xx 2D LiDAR sensor
 • LMS5xx 2D LiDAR sensor

Monitoring electronic toll collection on multi-lane 
free-flow systems
The classification software for the integrated TIC and FPS Free 
Flow Profiler traffic monitoring systems can detect up to 30 ve-
hicle classes based on axle count, shape, dimensions, etc. 
These can be grouped, for example, according to TLS 8+1. The 
systems are mounted above the carriageway to maintain the 
integrity of high-quality road surfaces. Drivers changing lanes 
are correctly classified. Several camera triggers for license pla-
te detection can be configured.

 • TIC102, TIC501, TIC502 profiling systems
 • Free Flow Profiler profiling system

Automation light grids at toll stations
MLG-2 Pro automation light grids are used to classify vehicles. 
The transmitted data makes it possible to count vehicle axles 
and to easily determine the height of the vehicle above the first 
axis. The ELG can be used to easily separate vehicles. Simple 
length division of the vehicles is determined by arranging mul-
tiple light grids per lane.

 • ELG switching automation light grid
 • MLG-2 measuring automation light grid

Profiling application at a ferry terminal
The Free Flow Profiler system automatically measures and 
classifies vehicles under free-flow traffic conditions on multi-la-
ne roads (Multi-Lane Free Flow; MLFF). The system is based on 
2D LiDAR sensors from SICK and can be easily adapted to suit 
the specific conditions on site. The Free Flow Profiler system 
can be extended with software modules and hardware compo-
nents, for example automated axle counting, and the integrati-
on of cameras or RFID readers. 

 • Free Flow Profiler profiling system

g  www.sick.com/MLG

g www.sick.com/Free_Flow_Profiler

g www.sick.com/Free_Flow_Profiler

g  www.sick.com/LMS5xx

MONITORING ELECTRONIC TOLL COLLECTION

g  www.sick.com/TIC102

g  www.sick.com/LMS1xx

g  www.sick.com/ELG
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Measurement of the cross-section profile in tunnels
The cross-section profiles of tunnels need to be measured on 
a regular basis. To do so, 2D or 3D LiDAR sensors from SICK 
are mounted on an inspection vehicle and provide precise 
measurement data that are merged to form a 3D image of the 
tunnels. The LMS511 model 2D LiDAR sensors can also be 
synchronized, which enables more data to be acquired in a gi-
ven time and also the speed of the inspection vehicle to be in-
creased manifold.

 • LMS1000 2D LiDAR sensor
 • LD-MRS 3D LiDAR sensor
 • LMS5xx, LMS1xx 2D LiDAR sensors

Detection of the condition of roads: macrostructure 
and microstructure
2D and 3D LiDAR sensors are used to detect major damage to 
the road surface and for 3D mapping of roads. The broad Li-
DAR portfolio offers a wide range of scalable solutions for the-
se applications - rugged, fast and simple to use. Fine structu-
res of the road surface, e.g. cracks and insufficient roughness, 
can be detected at high speeds and with a submillimeter reso-
lution using a Ranger3 or Ruler high speed 3D camera.

 • LD-MRS 3D LiDAR sensor
 • Ranger3 3D machine vision
 • LMS1xx, LMS5xx 2D LiDAR sensors

Infrastructure-related sensors for cooperative awa-
reness projects
As part of V2X (C-ITS) projects or when preparing roads for au-
tonomous vehicles, it is necessary to gather data on all road 
users (cyclists, pedestrians, ...) in the transport infrastructure. 
SICK offers a uniquely broad portfolio of 2D and 3D LiDAR sen-
sors for this purpose that is particularly suitable for harsh out-
door applications. The outdoorScan3 is the first safety laser 
scanner to be approved for outdoor environments. The radar 
sensors from SICK can also be used for these applications.

 • LMS1xx 2D LiDAR sensor
 • MRS1000 3D LiDAR sensor

Red light and speed monitoring
To document traffic violations, an image capture must be trig-
gered immediately. 2D LiDAR sensors with a high sampling 
rate quickly and reliably detect vehicles past the stop line. 
They can also be used to take highly precise speed measure-
ments, even of vehicles changing lanes. 2D LiDAR sensors are 
virtually impervious to manipulation by external interference 
sources, mirrors, etc. They are easily and inexpensively moun-
ted above or adjacent to the carriageway.

 • LMS1xx 2D LiDAR sensor
 • LMS5xx 2D LiDAR sensor
 • LMS1000 2D LiDAR sensor g www.sick.com/LMS1000

g www.sick.com/Ranger

g www.sick.com/LD-MRS

MAINTENANCE, INSPECTION AND 3D ANALYSIS OF THE TRAFFIC 
SITUATION

ROAD

g  www.sick.com/LD-MRS

g  www.sick.com/LMS1000

g  www.sick.com/LMS1xx

g www.sick.com/LMS1xx

g  www.sick.com/MRS1000



SICK AG | Waldkirch | Germany | www.sick.com

SICK AT A GLANCE
SICK is a leading manufacturer of intelligent sensors and sensor solutions for industrial applications. With 
more than 10,000 employees and over 50 subsidiaries and equity investments as well as numerous agencies 
worldwide, SICK is always close to its customers. 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.

SICK has extensive experience in various industries and understands their processes and requirements. 
With intelligent sensors, SICK delivers exactly what the customers need. In application centers in Europe, 
Asia, and North America, system solutions are tested and optimized in accordance with customer specifica-
tions. All this makes SICK a reliable supplier and development partner. 

Comprehensive services round out the offering: SICK LifeTime Services provide support throughout the 
machine life cycle and ensure safety and productivity.

That is “Sensor intelligence.”

Worldwide presence:

Australia, Austria, Belgium, Brazil, Canada, Chile, China, Czech Republic, Denmark, Finland, France, 
Germany, Great Britain, Hungary, Hong Kong, India, Israel, Italy, Japan, Malaysia, Mexico, Netherlands, 
New Zealand, Norway, Poland, Romania, Russia, Singapore, Slovakia, Slovenia, South Africa, South Korea, 
Spain, Sweden, Switzerland, Taiwan, Thailand, Turkey, United Arab Emirates, USA, Vietnam.

Detailed addresses and further locations  - www.sick.com
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