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A Study on the Manipulability Measures of Robot Manipulators
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Abstract
ellipsoids and manipulability polytopes,

are examined and compared with each other.

. Regarding the measure of dexterity of robot manipulators, two geometric tools, manipulability

Even though the

manipulability ellipsoid approach is the most widely used technique, it is shown that the manipulability ellipsoid

transforms the inexact joint velocity constraints into task space and so it may fail to give an exact measure of

dexterity and optimal direction of motion in task space. After showing that the polytope approach can handle

such problems, we propose a practical polytope method which can be applied to 3-dimensional task space in

general. The relation between manipulability

redundant case and a non-redundant one.
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Fig. 10. ARM II 8 degree of freedom robot mani-
pulator.
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Fig. 11. Polytopes in (a) translational velocity space
and (b) rotational velocity space with joint
angle of (0,0,0,0,0,0,0,0).
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Fig. 12. Polytopes in (a) translational velocity space
and (b) rotational velocity space with joint
angle of (60,0,-40,0,0,0,0,0).
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Fig. 13. Polytopes in (a) translational velocity space
and (b) rotational velocity space with joint
angle of (45,-60,0,35,20,-15,10,0).
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Fig. 14. Polytopes in (a) translational velocity space
and (b) rotational velocity space with joint
angle of (-25,-40,34,62,-58,0,0,0).
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