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Abstract
Conventional feedback control designs may result in unsatisfactory performance and stability in the event
of component malfunctions or faults. Hence, fault tolerant control (FTC) systems are being developed
which are capable of maintaining acceptable system integrity and performance subject to faults and failures
with applications to a wide range of engineering systems, from vehicles and aerospace, marine systems,
mechatronics, electric power (generation and distribution), offshore wind technology, chemical processes
and bio-medical applications involving control.
Even after more than three decades of research FTC remains today a mainly research topic. The driving
research challenge is to produce architectures and methods that are attractive for technology transfer
with serious intention for practical end-user added value.
Fault-tolerance and also robustness in control can only be traded with performance. The FTC goal is to
maintain functional integrity, reliability, stability and admissible performance. Typically the required goal
may be achieved through (1) control robustness, (2) fault compensation/accommodation or (3) through
system redundancy and reconfiguration. But the main question is how should these concepts be
combined?
This goal to achieve admissible performance in the midst of complexity and subject to a limited set of
system component fault conditions is certainly an advanced multi-objective requirement that is not
achievable using the simpler fixed controller passive approaches to FTC. Hence, current research is
concerned with architectures and advanced control and estimation methods calling on recent
developments throughout the advanced control and decision literature. The emerging challenge is to
accommodate the controller such that there can be a guarantee that the closed-loop system has
“admissible behaviour” subject to an expected repertoire of faults.
In view of these developments this presentation has two goals. The first is to provide a brief review of
recent research on FTC, focusing on research output that has created significant impact, particularly
during the period 2000 to 2014. The second goal is to outline the emerging directions and to map out future
perspectives in research that can be of value to end-user practitioners as well as the academic control and
systems engineering communities.
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