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Robots are rapidly evolving from factory work-horses, which are
physically bound to their work-cells, to increasingly complex
machines capable of performing challenging tasks. One such task is
that of surveillance and inspection. It requires robots to operate in
unstructured and unpredictable environments. This talk will focus on
design and navigation aspects of several robots, both wheeled and
flying, that have been built by my research group to address the
many open challenges in this highly complex task.

Our strategy has been a multi-pronged one, addressing several
complex research issues, from size and energy efficiency to
navigation in unstructured environments and the use of flying robots
as a means of effectively dealing with such scenarios. This research
has led to the development of several robot platforms that exhibit
features useful in for operation in hazardous environments. CRAB is the most recent addition to the family of
exploration rovers that are best adapted for operating in very rough terrain and is currently one of the candidates
for the ESA's (European Space Agency) ExoMars mission to Mars, scheduled for 2016. Our Inspection Robots,
equipped with magnetic wheels, are capable of entering steam chests or even into the
air-gap between rotor and stator of a generator. They allow inspection with minimal
disassembly of large installations and thus drastically reducing downtime during servicing
of power plants at ALSTOM.

Research in flying robots, which address issues related to flight capability,
miniaturization, and energy considerations, has become an integral part of research at
our lab, with ever increasing importance; we view these robots as a very effective
solution to handle hazardous environments such as areas affected by natural disasters ,
e.g. earthquakes. With our micro-helicopters projects muFly and sFly, we approach
autonomous flight in cluttered and very narrow indoor environments as well as GPS
denied navigation in cities. The goals of these projects are to develop fully autonomous
micro-helicopters similar in size and weight to a small bird and to navigate in complex
environments with vision only. The SKY-SAILOR is a small fixed wing airplane capable of
staying in the air indefinitely due to its solar powered generator. It weighs only around
| 2.5 kg and has a wing span of 3.2 m.
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