


The concept is inspired by the spine of a human. Instead of 
ligaments, vertebrae, intervertebral discs and muscles, a con-
tinuum mechanism with tendons is used. It is a robust and 
compliant mechanism without a complex spring mechanism 
in each tendon. 

2-DOF pulleys allow guiding of tendons in large workspace 
with low friction. A rotatable top plate enables validation of 
different tendon guiding configurations. The elastic continu-
um can be easily exchanged, to test different materials and 
shapes. The hard-soft connection is improved by anchors and 
cavities.

The high dexterity and the intrinsic flexibility of the fingers 
allow to investigate new methods for grasp planning. Current 
works focus on online, incremental learning of grasp evaluati-
on rules (A) and robust inhand object pose estimation (B).

Planning and grasping Structure elastic neck Active damping control

The low intrinsic damping properties of variable stiffness 
mechanisms lead to oscillatory dynamical behavior (cf. right 
picture). A desired convergence behavior can be achieved by 
active damping control based on state feedback control and 
the system flatness property (cf. left picture).

Active/passive Cartesian 
impedance control

The combination of active (impedance) control with 
passive elasticities increases the stiffness range and shape.
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