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In previous works, a pneumatic soft snake robot with up to ten joints has
been developed at IMES. As part of an upcoming research project, the
effects of combining the serial soft chains to a parallel robot are to be
investigated. This kinematic structure will improve the accuracy of the robot,
while maintaining compliance and safety to external contacts.

Due to redundant actuation (multiple pneumatically actuated joints per leg
chain) and antagonist co-activation of the pneumatic bellows, the parallel
robot will be able to adapt its passive mechanical stiffness. In the thesis, the
platform is first designed with dimensioning from an existing toolbox for
synthesis of parallel robots. Then it is built up based on existing single-joint
modules, and the overall performance of the platform shall be investigated
experimentally and compared to a model. The core topics are:

 Mechanical design based on rough model-based performance calculations

 Construction and commissioning of the demonstrator

 Designing a combined Cartesian impedance and antagonist stiffness controller

 Validation and test by external measurement systems (cobot with F/T sensor, motion tracking system)
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