
University of Bremen

Avoiding Mode Confusion in 
Service Robots

The Bremen Autonomous Wheelchair � Rolland�
as an Example from Rehabilitation Robotics

Axel Lankenau

Bremen Institute of Safe Systems
Center for Computing Technologies

University of Bremen
Germany

www.tzi.de/rolland 



Int. Conf. on Rehabilitation Robotics 2001, Evry (France) 2

University of Bremen

Outline of the Talk

Intro

Mode 
Confusion

Rolland

Results



Int. Conf. on Rehabilitation Robotics 2001, Evry (France) 3

University of Bremen

Rehab-Robots: Safety-Critical Systems

� Persons more and more depend on the machine
� User, e.g. the driver of a wheelchair robot
� People in the surroundings, e.g. passengers in an airport building

� Designing a rehabilitation robot is designing a safety-critical system
� Malfunctions can cause severe harm to people
� Formal approach to design, verify and test


