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Acceleration Ellipsoid of Multiple Cooperating Robots with Friction Contact

ol X

z,0 9 8

(Jihong Lee and Wonhee Lee)

Abstract : In this paper a mathematical framework for deriving acceleration bounds from given joint torque limits of multiple
cooperating robots are described. Especially when the different frictional contacts for every contact are assumed and the torque limits
are given in 2-norm sense, we show that the resultant geometrical configuration for the acceleration is composed of corresponding
parts of ellipsoids. Since the frictional forces at the contacts are proportional to the normal squeezing forces, the key points of the
work includes how to determine internal forces exerted by each robot in order not to cause slip at the contacts while the object is
carried by external forces. A set of examples composed of two robot systems are shown with point-contact-with-friction model and

insufficient or proper degree of freedom robots.

Keywords : ellipsoid, friction coefficient, multiple robots, contact conditions, dynamic constraints, dynamic manipulability
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Fig. 2. Associations of internal force and external force.
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Fig. 12. Manipulability ellipsoid using class A and class B in Fig. 11.
(a) frictional contact with 14,=05,1,=05

(b) fiictional contact with 1, = 0.3, g, =0.7
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