
Preface

This book is based on part of the research work I carried out at the Measure-
ment and Control Laboratory of the Swiss Federal Institute of Technology
(ETH Zurich) over the past few years in the unmanned aerial vehicle (UAV)
group founded by Professor H. P. Geering in 1986. At that time, research
focused on developing navigation algorithms and robust control techniques
applied to unmanned helicopters. In 2006, our colleague Markus Möckli suc-
cessfully completed flight tests of an aircraft autonomously flying aerobatic
maneuvers. In 2007, Marco Gerig flight tested guidance and control algo-
rithms for aerobatic maneuvers with a small autonomous helicopter.

Concurrently, in the context of my PhD work completed in 2007, a new
research activity was initiated dealing with the design of fault-tolerant flight
control and guidance systems for a small unmanned aircraft. This work fo-
cused on designing techniques to detect and isolate faults among sensors and
actuators and on developing methods to adaptively reconfigure the flight con-
trol laws and the vehicle trajectory. Reasonable complexity, real-time capabil-
ity and modularity were the main requirements for the algorithms designed.

My first thanks go to Professor Hans Peter Geering for offering me excep-
tional working conditions over the few years under his supervision and for
opportunities to do research on the fascinating topics covered in this book. I
gratefully acknowledge his constant support in many different aspects.

I owe special thanks to Brigitte Rohrbach, our former secretary, for her
support in copy-editing part of this manuscript, for her invaluable help in
many aspects, and for her kindness in general.

I am also very grateful for the precious assistance I received from Oliver
Jackson, Sorina Moosdorf, Aislinn Bunning, Professor Michael Johnson and
Professor Mike Grimble.

Last but not least, I thank my parents and my brother for their continuous
and loving support in every possible way in life in general.
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