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Kinetostatic Duality
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Different null space configurations

https://www.youtube.com/watch?v=vYho21M44Lw



Transformation joint to EE velocity





What is an ellipsoid







Velocity manipulability ellipsoid

Example two link planar arm



Velocity manipulability ellipsoid



Transformation joint torque to EE force







Velocity Vs Force manipulability ellipsoids

Only small force can 
be applied in the 

directions where high 
velocities can be 

obtained and 
viceversa.



Kineto-static dualism in manipulability

Therefore, according to the concept of force/velocity duality, a direction along which 

good velocity manipulability is obtained is a direction along which poor force 
manipulability is obtained, and vice versa.



Kineto-static dualism in manipulability



Velocity manipulability ellipsoid

the shape and orientation of the velocity ellipsoid are determined by the core of its quadratic form and 
then by the matrix A=J(q)J(q)Twhich is in general a function of the manipulator configuration.



Force manipulability ellipsoid
the shape and orientation of the force ellipsoid are determined by the core of its quadratic form and then by the matrix 

A=(J(q)J(q)T )-1 which is in general a function of the manipulator configuration.



The end!


