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Abstract:
Our brain is constantly processing a vast amount of sensory and intrinsic information in order to
understand and interact with the world around us. In my department at the Max Planck Institute for
Biological Cybernetics in Tübingen and also in my research group in the Biological Cybernetics Lab at
Korea University we aim to best model human perception and action and to test these models to predict
human action for example in the context of driving and flying. To this end, we use systems and control
theory, computer vision, and psychophysical techniques while conducting experiments with the most
advanced state of the art motion simulators. I will briefly present our research philosophy of basic
research at the Max Planck Institute before presenting a novel framework to overcome the congestion
problems with current ground-based transportation.
In the myCopter project (www.mycopter.eu) we study together with other European partners the
enabling technologies for traveling between homes and working places, and for flying in swarms at low
altitude in urban environments. The project focuses on three research areas: human-machine interfaces
and training, automation technologies, and social acceptance. Within the project, developments for
automation technologies have focused on vision-based algorithms. We have integrated such algorithms
in the control and navigation architecture of unmanned aerial vehicles (UAVs). Detecting suitable
landing spots from monocular camera images recorded in flight has proven to reliably work off-line,
but further work is required to be able to use this approach in real time. Furthermore, we have built
multiple low-cost UAVs and equipped them with sensors to test collision avoidance strategies in real
flight. Such algorithms are currently under development and will take inspiration from crowd
simulations.
Finally, using technology assessment methodologies, we have assessed potential markets for PAVs and
challenges for its integration into the current transportation system. This will lead to structured
discussions on expectations and requirements of potential PAV users.
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