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Problem description:

It is predicted that humanoid service robots will become much more important in the coming decade.
Such systems are typically equipped with a variety of actuated degrees of freedom. Humanoid robots
can be supported with novel joints, which are distinguished by high mechanical robustness, flexibility
and dynamics. The novel joints make it possible to achieve a maximum motion freedom and robust
behavior while interacting with the environment. Because the joints are modeled by continuum me-
chanical approaches, the system will end up with many degrees of freedom. However, the material
and geometry parameters in this case are hard to identify.
In this thesis an alternative, innovative identification concept should be tested in simulation and
implemented on hardware afterwards [1] [2]. The soft continuum mechanism serves as the neck of
the humanoid robot ”David”. Here, the soft continuum mechanism is deflected externally via a robot.
The resulting Cartesian wrench and the Cartesian displacement is measured by external sensors. From
the data obtained a stiffness map [3] should be generated, which will be approximated in the final step
using parametrized curves, e.g. multivariate polynomials.

Tasks:

• Literature research on stiffness identification
• Simulation of the identification process
• Conduction of the identification experiment in the real system
• Curve fitting with multivariate polynomials (optional)
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