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M. Blanke, M. Kinnaert, J. Lunze, M. Staroswiecki

Diagnosis and Fault-Tolerant
Control

e Merges principles of fault diagnosis with the emerging field of fault-tolerant
control

« Enhances examples from real-world application and includes many more
exercises

» Presents ideas in an intuitive way before they are expressed in rigorous
mathematical form

» Includes many chapter-end exercises for lectures

Fault-tolerant control aims at a gradual shutdown response in automated systems when faults
occur. It satisfies the industrial demand for enhanced availability and safety, in contrast to
traditional reactions to faults, which bring about sudden shutdowns and loss of availability. The
book presents effective model-based analysis and design methods for fault diagnosis and fault-
tolerant control. Architectural and structural models are used to analyse the propagation of the
fault through the process, to test the fault detectability and to find the redundancies in the
process that can be used to ensure fault tolerance. It also introduces design methods suitable
for diagnostic systems and fault-tolerant controllers for continuous processes that are
described by analytical models of discrete-event systems represented by automata. The book is
suitable for engineering students, engineers in industry and researchers who wish to get an
overview of the variety of approaches to process diagnosis and fault-tolerant control. The
authors have extensive teaching experience with graduate and PhD students, as well as with
industrial experts. Parts of this book have been used in courses for this audience. The authors
give a comprehensive introduction to the main ideas of diagnosis and fault-tolerant control and
present some of their most recent research achievements obtained together with their research
groups in a close cooperation with European research projects. The third edition resulted from
a major re-structuring and re-writing of the former edition, which has been used for a decade
by numerous research groups. New material includes distributed diagnosis of continuous and
discrete-event systems, methods for reconfigurability analysis, and extensions of the structural
methods towards fault-tolerant control.
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