
Compared with current state-of-the-art technology, the 
greater benefit of stereo camera technology as used in the 
optiBÜSA® level crossing protection system stems from its 
system properties, namely detailed object detection, cost 
advantages, and reliability. 

Object Detection
The sensor system generates a depth map in which each pixel 
represents a distance to the sensor. As a result, it can detect 
not only the presence of objects in the danger zone, but also 
their relative size and position. 

Cost Advantages
Because of its simple design, a stereo camera has considerab-
le cost advantages over currently approved technologies. Two 
standard industrial cameras are fixed at a defined angle to 
one another. The adjustable lenses can be quickly adapted to 
fit the required scenario. Moreover, the sensors can be moun-
ted on existing posts near the level crossing. 

Reliability
Thanks to its system properties, a stereo camera can provide
a higher reliability than is currently required. The sensor sys-
tem has no moving parts, thus reducing wear and tear and 
making it less prone to errors. 

The problems associated with varying levels of visibility due 
to snow, fog, rain or darkness can be overcome, for instance, 
with the use of additional sources of light. The optiBÜSA® 
stereo camera system is best operated at a visual range of 40 
metres. 

Advantages of Stereo Camera
Technology 

Fig.: Operating concept of optiBÜSA®

In addition to monitoring the danger zone (sector 1), the 
stereo camera system is also responsible for identifying 
demand (sector 2). To ensure the necessary level of safety, 
two stereo cameras are installed at a level crossing in posi-
tions 1 and 2.  

 

Obstacle Detection in the Danger Zone
Based on the stereo camera principle, so-called depth maps 
are created from stereo images of the monitoring zone. 
Once the background is removed, point clouds remain, 
which can be used for object detection and classification. 
The whole system works in real time. 
 

The optiBÜSA® protection concept is based on the safety 
principle of a “call for open” railway crossing that opens on 
request and comprises an operating, a technological and a 
safety concept. 

Operating Concept
The operating concept ensures that rail traffic always has 
priority over road traffic. Its key features are:
•	 In	default	position,	the	barriers	are	closed
•	 Protection	is	temporarily	removed	on	request
•	 Opening	for	road	traffic	is	prevented	when	trains	are		 	
 passing through
•	 Protection	supervision	by	the	train	driver
This involves definition of an indication point on the track. 
Once the train passes this point, the level crossing protection 
cannot be removed. 

Technological Concept
The key elements in the implementation of an automated 
level crossing that opens on request are:
•	 Monitoring-type	elements	using	a	monitoring	signal
•	 Radio-based	approach	indicator	at	the	indication	point	as		
 a criterion for not opening the level crossing
•	 Signalling	and	barrier	systems
•	 Stereo	camera	system	to	identify	demand	and	vacancy		
 proving detection of the danger zone

Safety Concept
The level crossing control system ensures that the level crossing
protection system is safe. It monitors, for instance, reliable 
functioning of the stereo camera. Trains passing through serve
as a reference, as they have to be detected by the sensors. 

optiBÜSA® Protection System
Implementation of Sensor 
Technology
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Fig.: Obstacle detection in the danger zone
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optiBÜSA® is a concept for the protection of full-barrier 
level crossings. According to the German Ordinance on the 
Construction	and	Operation	of	Railways	EBO,	a	vacancy	
proving detection of the danger zone must always be issued 
with this type of protection, to ensure no objects are loca-
ted between the barriers after they are closed. 

The aim is to provide a prototype issuing automated vacan-
cy	proving	detection	of	the	danger	zone	that	meets	RAMS	
requirements (reliability, availability, maintainability and 
safety), in preparation for cost-effective series production. 

One possible application of the optiBÜSA® concept is the 
replacement of the legacy protection system of a “call for 
open” level crossing that opens on request. With this sys-
tem, the full barriers are closed in default position. A per-
son wishing to cross makes a crossing request to the train 
dispatcher via an intercom. The train dispatcher will only 
open the barriers if the operational situation at the time 
permits it. 

The automated identification of demand and a vacancy 
proving detection of the danger zone are at the core of the 
optiBÜSA® concept. These two functions can be implemen-
ted	using	the	stereo	camera	technology	developed	at	DLR,	
taking into account the requirements mentioned.  

optiBÜSA®
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DLR at a glance       

DLR is Germany’s national research  
centre for aeronautics and space. Its 
extensive research and development 
work in Aeronautics, Space, Energy, 
Transport and Security is integrated  
into national and international coope-
rative ventures. As Germany’s space 
agency, DLR has been given responsi-
bility for the forward planning and the 
implementation of the German space 
programme by the German federal 
government as well as for the inter- 
national representation of German 
interests. Furthermore, Germany’s 
largest project management agency  
is also part of DLR.

Approximately 7000 people are em-
ployed at 16 locations in Germany: 
Cologne (headquarters), Augsburg, 
Berlin, Bonn, Braunschweig, Bremen, 
Goettingen, Hamburg, Juelich, Lam-
poldshausen, Neustrelitz, Oberpfaffen-
hofen, Stade, Stuttgart, Trauen and 
Weilheim. DLR also operates offices in 
Brussels, Paris, and Washington D.C.


