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Because of the fact that cable-driven parallel robot possess limited moment resisting/
exerting capabilities and relatively small orientation workspaces, in this paper, a method
for determination of optimal configuration of reconfigurable cable-driven parallel robots
is presented to improve their performance. In such robots, actuators can move the cable
attachment points on the base with respect to the motion of the end-effector in its trajectory. In
the determined configuration, any external wrench on the end-effector can be balanced, using
cable forces for all poses near to a pose of the robot. The largest wrench-closure circular zone
centered at an arbitrary point of a trajectory for a given range of orientation around a reference
orientation of the end-effector is computed. Taking the area of such zone into account and with
the aim of enlarging them, the optimal configuration of the robot is determined. The optimal
configuration is found by appropriately changing the position of the moving attachment points
on the base of the robots. By applying this procedure on a number of points on a given trajectory
iteratively, proper actuation schemes are obtained. In this paper, this method is utilized for
reconfigurable planar cable-driven parallel robots and the quality of their actuation schemes is
compared with the robots with fixed cable attachment points on base.
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1: Require:
e The center position C,, the center orientation @,
orientation deviation 6@
e Number of Particle N, and Number of Iteration N; in PSO

algorithm
2: k=1
3: For h = 1: Np then
4: wy(k) < Random vector of coordinate of cable
attachement points on base 4;.i = 1.2 ...4
5: End For

6:Fork = 1:N; then

7:  Forh =1:Np, then
8: d, < Evaluate the fitness function d,;,
corresponding to wy (k) in Equation (4)
9: Update wEest (k)
10: End For
11:  Update w2est(k)
12:  Update the position vector wp®st(k).h = 1.2 ... Np
according to equation (5)
13: End For
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