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Abstract

In this paper, we propose a method that applies matrix
decomposition technique to the connection of actuator
capabilities of each robot to object acceleration limits for
multiple cooperative robot systems. The robot systems under
consideration are composed of several robot manipulators and
each robot contacts a single object to carry the object while
satisfying the constraints described in kinematics as well as
dynamics. By manipulating kinematic and dynamic equations
of both robots and objects, we at first derive a matrix relating
joint torques with object acceleration, manipulate the null space
of the matrix, and then we decompose the matrix into three
parts  representing  indeterminancy, connectivity, and
redundancy. With the decomposed matrix we derive the
boundaries of object accelerations from given joint actuators.
To show the validity of the proposed method some examples
are given in which the results can be expected by intuitive
observation.
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