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SUCCESS STORY
Basler Time-of-Flight (ToF) Camera:  
Flexible Robot Handling of Parts Within an 
Industrial Application

Customer

 � Customer:  
VTT Technical Research Centre of Finland Ltd

 � Location: Oulu, Finland 

 � Industry: Research & Technology

 � Implementation: 2017

Application

Basler’s customer VTT Technical Research Centre of 
Finland Ltd is a state-owned non-profit organization and 
a crucial part of Finland‘s innovation eco-system (oper-
ating under the mandate of the Ministry of Economic 
Affairs and Employment). They are the leading research 
and technology company in the Nordic Countries. VTT 
provides research and innovation services and informa-
tion for Finnish and international customers and partners, 
both in private and public sectors. VTT Group employs 
over 2,400 people and has four subsidiary companies: 
VTT Expert Services Ltd, VTT Ventures Ltd, VTT Interna-
tional Ltd and VTT Memsfab Ltd. 

Basler is working together with VTT’s “Smart Industry 
and Energy Systems” business area. Most of the develop-
ment related to the collaboration with Basler is located in 
Oulu, Finland.

As a part of the European R5-COP project (which is part 
of ECSEL), VTT has developed a re-configurable robot-
sensor system, which detects and localizes wooden parts 
in the working space of the robot. The 3D point cloud 
based object detection and recognition system is using a 
Basler Time-of-Flight Camera and offers a flexible archi-
tecture based on ROS (Robot Operating System). This 
project shows an example for a flexible sensor-based 
robotic handling of parts within an industrial application 
in the wood industry.

Solution and Benefits 

In the demonstrator system, VTT’s robot system detects, 
recognizes and localizes wooden preforms and parts, 
picks them up and feeds them to the production line, e.g., 
by a conveyor belt. There is a ROS component for a higher 
level controller that controls the overall robot cell 
behavior. Key functional components include an object 
detector component and a variety of 3D point cloud 
acquisition components, like the industrial Basler ToF 
Camera. 

The objects are detected with 3D sensors like the Basler 
ToF Camera which measures the 3D point cloud directly. 
With the usage of this point cloud the plank wood, which 
is usually stacked on pallets and is brought to the starting 
point of the production line, can become located suitably 
for an industrial robot to pick off the top layer of the stack 
and feed it to the production line. 

In terms of robustness and flexibility of the system VTT 
focused on the development of a robust perception 
system that uses only the measurement of the top layer 
of stack of the objects. The target is to define an optimal 
gripping position for the robot for picking the top layer 
autonomously.

Thanks to the Time-of-Flight technology, the 3D sensor 
can be built more cost-efficiently than a system that is 
based on a tilting 2D scanner on a servo driven axel. 
However, VTT’s object detector algorithm is designed to 
accommodate different point cloud sources. The dynamic 
re-configurability is the key element of VTT’s algorithm 
development.

One aspect that makes VTT’s application so unique is the 
fact that their point cloud measurement is sent to the 
ROS system via a standard interface – in this case Gigabit 
Ethernet.
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Figure 1: Basler ToF Camera is used to detect the location of a 
stack of wooden window frame parts

Figure 2: PointCloud based detection and localization of wooden 
parts: parts (a), segmented point cloud (b).
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Technologies Used

 � Basler ToF Camera tof640-20gm_850nm

 � 2 Laser profiler scanners

 � ROS nodes

 � Architecture developed by VTT based on ROS for 
localizing the wooden parts within a 3D point cloud

More Information

http://r5-cop.eu/en/ 

www.vtt.fi 

www.baslerweb.com/tof

Basler ToF Camera tof640-20gm_850nm
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