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Abstract
For more than a decade we have been waiting for the robot revolution to produce robots
that take over all our household chores and work for us on fields and factories alike. In the
meantime there has been a separate emerging trend in robotics towards large-scale
systems composed of much simpler but interconnected robots solving a wide range of
complex tasks. Such kinds of systems are now surveilling vast landscapes for environmental
monitoring and are carrying shelves in huge warehouses. They are automating hospitals and
integrate into existing factories with increasing ease. In this talk we will examine the
challenges of designing such multi-robot systems from theoretical foundations up to real
systems. Particular emphasis will be placed on large-scale robotic search, a problem which
we will relate to game theory, computational geometry, control theory, human-robot
interaction and finally present several implementations of prototype search systems. One of
these systems successfully executed a search with detection guarantees for lost hikers in a
700,000 square meter hilly terrain. The experiences made from the development of these
prototypes triggered new research questions regarding the integration of complex
technologies into one reliable large-scale robotic system, especially the consideration of
human capabilities as a bridge technology. We will outline the research challenges that
remain to be addressed to enable a utilization of the full power of multi-robot systems and
how to extend current results to new application domains such as logistics.
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