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Abstract:
The number of service robots deployed in the world is growing fast and their dependability is
important for the wide acceptance of the public. The attributes that distinguish a dependable
robot are safety, reliability, confidentiality. Safety is in particular focus when robots are
operating close to people, and a fault may potentially cause harm. A fault in any of the
multiple interconnected subsystems the robot is comprised of, could cause unwanted, unsafe
behavior. If such faults are detected on time, the robot will be able to stop or adapt its
operation and remain safe. Fault detection can improve the dependability of a robot but when
robots operate as a group, other factors need to be taken into consideration. Even if a robot
operates correctly individually, a team of robots in the same environment requires
coordination to ensure that no collisions or other unwanted events occur. The presentation
includes the following subjects: a) Coordinating a team of robots in a warehouse
environment; b) Localizing a highly constrained robot; c) Fault detection and path correction
using either internal or external sensors. The algorithms developed for this work, were
designed in order to work on a relatively low-resource embedded system, similar to what is
found in the currently sold service robots. To validate this experimentally, embedded devices
were designed and built which were used to implement some of the algorithms of this work.
This ensures, that the results of this work are directly applicable in practice.
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