
Physiologically Inspired Robot Control: A Challenge 
to Bernstein’s Degrees-of-Freedom Problem

• The suggested control signal(*) is extremely
simple, which is composed of two terms 
1) Damping and 2) Task-space position 
feedback

• Without calculation for optimization of any 
performance index, and 

• Resolves ill-posedness of inverse kinematics 
in a natural way

• Damping factors and a single stiffness 
parameter should be selected synergistically 
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Multi-joint point-to-point 
movement with redundant DOFs.

q2

q1

q3

x

y

q4

End Point
x =(x ,y )0 0

Desired Point
x =(x ,y )d dd

xy-Plane
0


