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Distributed Sensing using Resource-Constrained Multi-Robot Systems

Abstract:
Technological advances in communication, embedded computing, energy storage, sensors and actuators
enable an increasingly ubiquitous deployment of distributed, mobile, robotic systems in the real world.
Several of the potential applications for multi-robot systems are concerned with distributed sensing and can
be casted as search or coverage problems. In this seminar, I will describe the outcome of two recent PhD
theses that followed a similar approach for tackling these two partially overlapping classes of problems. In
particular, I will outline similarities in their overall approach, describe some of their developed methods, and
support the discussion with their specific cases studies, one concerned with distributed odor localization and
the other with distributed coverage of a jet turbine. Both case studies were characterized by different
constraints (e.g., mechatronic volume, hardware and software resources) and sensing modalities (e.g.,
olfaction, vision) of the single robotic node, various team sizes, and different mission details (e.g.,
performance metrics, environmental peculiarities). I will in particular emphasize how often several extremely
interesting search and coverage algorithms achieve substantially deteriorated performances when deployed
on real, noisy, resource-limited, distributed platforms. Finally, I will conclude my seminar with some of the
lessons we learned from these two PhD theses and extrapolate some hints for future research directions in
distributed sensing.
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