
The level of automation and safety 
in container handling has increased 
significantly in the last years. Many 
greenfield projects target full automation 
in ports, yet many of the existing container 
ports have manual machine operations. 
Since the beginning of trade, the port itself 
has been a dangerous workplace where 
accidents can be deadly. This is why it is 
necessary to provide assistance to the 
crane driver in order to ensure the safest 
working conditions – the same applies to 
people working around the cranes.

For this purpose laser-based 
measurement systems have been 
developed which scan the environment 
to allow crane movements without any 
accident or collision. While focusing only 
the vertical transportation of the load, 
any collisions with objects on the ground 
should be prevented as well as a proper lift 
and drop of the load. In this paper the cases 
of operation at STS, RTG and RMG cranes 
will be shown.

2D AND 3D LASER TECHNOLOGY
Simply put, the measurement of objects is 
ensued either two-dimensionally or three-
dimensionally. A 2D laser scanner consists 
of a laser diode and a rotating mirror, which 
deflects the laser beam by an angle of 90 
degrees. The readings form the deflection 
unit, which combine distance and angle of 
deflection, can be used alongside the other 
data to generate a 2D picture. By means 
of rotating a 2D laser scanner on a further 
axis through a swivel platform, a three-
dimensional picture is generated.

SYSTEM ARCHITECTURE
Those laser measurement systems consist 
of one or multiple laser measuring heads, 
which are connected with an evaluation 
unit (IPC: industrial PC). On this IPC 
specific application software runs in order 
to process measurement data, alarm 

generation or control commands. Alarm 
and command data are transferred to the 
crane control for the appropriate execution.

APPLICATION STACK COLLISION 
PREVENTION FOR RTGS AND RMGS
The world’s biggest port operators have 
hundreds of RTGs in use in container 
yards, and in 2014 eight deadly accidents 
happened after containers fell off the 
stacking area into the truck lane and killed 
truck drivers. These kinds of accidents are 
caused by loads that are not being lifted 
high enough and touching other containers 
in the stacking area.

Concerning this you can find a statistics 
about those issue costs at RTGs/RMGs by 
TT Club:

Thereby it has to be distinguished, if 
containers fall off either from the “operation 
bay” or from adjacent bays. Nearly 75% 
of these collision types happen in the 
operation bay and 25% with containers in 
adjacent stacks.

A measurement system, which can 
detect the container profiles in the stacking 
area and determine the load position 
simultaneously, can be applied to prevent 
collisions. The measurement system 

consists of one 3D laser scanner und one 
2D laser scanner, which are mounted at 
the crane trolley under the trolley platform 
averted to the cabin.

Before cross gantry travel by the trolley 
from the truck lane into the stacking area, 
the 3D laser scanner measures the load. 
The 3D profile of the stacking area is stored 
by the measuring system. The 2D laser 
scanner measures the trolley and also the 
load position permanently.

A so called “surveillance cube” is built 
around the moving load. The size of the 
cube is dependent on the load position, 
trolley travel and crane lift direction, trolley 
and crane lift velocity, trolley braking 
behaviour as well as the load’s pendulum 
movement during stop operation.

In case of an overlap between the 
surveillance cube around the load and the 
profile of the stacking area, the velocity of 
the trolley will be reduced automatically. 
Thus the load cannot collide with the stacks 
anymore. Additionally the measurement 
system is also used for soft-landings of the 
load (container or spreader) onto other 
containers. As a consequence spreader 
wear is reduced significantly – noise 
reduction likewise.
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Graphic 1: 3D Laser scanner; Type LASE 3000D-C3-22x series
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APPLICATION STACK COLLISION 
PREVENTION FOR STS
A similar measurement can also be applied 
for STS cranes. However here it is not 
considered to avoid collisions with adjacent 
stacks, but rather simply to ensure an anti- 
collision system with containers in the bay.

For this purpose two 2D laser scanners 
are mounted on the container bridge of 
the trolley. The laser scanners scan across 
the 20” bays on the vessel and measure 
the spreader position simultaneously.

During every trolley transit the 2D 
profile of the container stacks is updated. 
Within this solution the load is surrounded 
by surveillance plane instead of a cube. 
The size of this surveillance plane is also 
dependent on the load position, trolley 
travel and crane lift direction, trolley and 
crane lift velocity, trolley braking behaviour 
as well as the load’s pendulum movement 
during stop operation.

Also in occurrence of an overlap 
between the surveillance plane around the 
load and the profile of the stacking area, 
the velocity of the load will be reduced 
automatically. Thus the load cannot  collide  
with  the stacks  anymore.  Furthermore 
the measurement  system  also provides 
a soft-landing function while dropping the 
load onto other containers. Wear and noise 
reduction are reduced secondarily, too.
Application Truck Lifting Prevention for 
RTGs and RMGs

When the crane driver is picking up 
containers from a truck, he trusts in that 
the truck driver has loosened all twistlocks 
thoroughly. Should the driver forget to 
loose one or more  twistlocks, the trailer 
and in worst case even the truck cab will be 
lifted upwards. Such an incident has been 
captured in the image below.

For the prevention of such lift cases 
one 2D laser scanner is mounted on the 
chassis of the crane, which crosses the 
truck lane with its vertical scan plane. 
The measurement system verifies if the 
trailer will also be lifted up while picking 
the container. At such a moment the lift 
movement will be stopped immediately by 
the laser measurement system.

The most essential for the quality of such 
a measurement system is the detection 
at an early stage. If for example only one 
twistlock is still locked, also huge damage 
at the trailer can be caused at a low lifting 
height. Should the truck cabin also be lifted 
up into the air, then also the truck driver 
can be injured severely.

Graphic 2: Hardware overview – Application LaseSCP-3D/2D

Graphic 3: Issue costs at RTGs/RMGs (Source: TT Club, 2015)

Graphic 4:Crane with scan planes of 2D and 3D laser scanners
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SUMMARY
Advanced driver assistance systems 
help to reduce crane driver’s workload, 
prevent collisions, provide for a gentle 
material handling of the crane and also 
can enhance the performance by e.g. 
path-optimised driving cycles. Remote-
controlled cranes are also on the rise. Here 
the crane driver is not working anymore on 
top of the machine, but rather in a central 
control building by camera-assisted crane 
monitoring. Although he might have a vast 
overview at a first glance, he might lose 
his “feeling” for the crane. These sensory 
deficits can be compensated by the use 
of appropriate advanced driver assistance 
systems.

From left to right: Graphic 5: Surveillance cube around the load; Graphic 6: Container profiling with two 2D laser scanners; Graphic 7: 2D laser 
scanner detects simultaneous trailer lift

ABOUT THE ORGANISATION

LASE is one of the leading companies 
for laser-based sensor systems and 
sophisticated software applications. We offer 
systems for collision prevention, container 
stack profiling, automated stacking or object 
recognition. Our products help to maximise 
efficiency, productivity and safety.

ENQUIRIES

LASE Industrielle Lasertechnik GmbH
D-46485 Wesel (Germany)
Rudolf-Diesel-Str. 111
T: +49 281 95 99 0-0

F: +49 281 95 99 01 11
E: info@lase.de
W: www.lase.de

Social media channels:
LinkedIn:
https://www.linkedin.com/company/lase-
industrielle-lasertechnik-gmbh

Twitter:
https://twitter.com/LASE_GmbH

YouTube:
https://www.youtube.com/channel/
UCLYrqlyENoXDpcuITBAfG-Q

www.lase.de

Come and visit us!
Stand - F 34

LASE - making life safer!

• Prevent collisions between load and stack
• Applicable for RMGs and RTGs
• Prevent collisions with adjacent stacks in gantry direction
• Gentle container handling through soft landings
• Less spreader wear
• 3D profile scan in trolley drive direction
• Reduction of container damage claims

LaseSCP-3D-Stack Collision Prevention 3D

...we are the eyes of your crane!

LASE is one of the leading companies for laser-based sensor systems in the 
field of industrial applications. We offer innovative and productive solutions 
for ports by combining state-of-the-art laser technology and sophisticated 
software applications. We are specialised in systems for fully automated 
handling and collision prevention of containers, cranes or trucks.

www.lase.de

Advanced Driver Assistance Systems

3D view - user software
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