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Abstract

In both domestic and industrial settings Robotic Co-Workers and Assistants are expected
to become a commodity. Even though the particular application areas may vastly change,
a robot always needs to act in a dynamic and partially unknown environment. It shall find
its way to a desired goal and reactively generate avoidance motions to prevent upcoming
collisions. If contact is desired or inevitable, it has to handle it robustly and safely. For
preventing collisions in a real-time fashion, finding the way into a goal state and reacting to
physical contact on trajectory level, a consistent behavior on control, trajectory, and planning
level can be designed such that very capable solutions to the motion planning problem are
generated. In this line of thinking, we developed a combination of shaped attractor dynamics
instead of classical second order system dynamics together with an extension of the Circular
Fields method as the baseline of our framework. This complex is a our basic scheme for
dynamic motion generation with very little risk of getting stuck in local minima and the
capability to react to dynamic environments in real-time. In combination with multi-agent
based behavior parameterization strategies, which close the loop on a global scale and take
into account the macrostructure of the environment, our approach is able to solve global
motion planning problems in real-time.
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