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Near-Minimum Time Trajectory Planning of Two Robots
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Abstract

A collision-free trajectory planning of two robots in near-minimum time along the specified
paths is proposed in a common workspace. One of two robots is chosen as the master and the
other the slave by their motion priority. Minimum time trajec tory plémning suggested by Shin and
Mckay is applied to the master so that it moves along the specified path in the minimum time
subject to input torque/force constraints. For the slave, the concept of velocity control interval
is introduced and an algorithm is developed to control the velocity of the slave so that it avoids
the collision with the master and moves along its specified path in near-minimum time subject to
input torque/force constraints. The validity is illustrated by applying the proposed algorithm to
two-link planar robots.
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(a) Minimum time trajectory of the slave

(b) Maximum accelerating trajectory of the
slave after maximum deceleration

{c} Maximum decelerating trajectory of the
slave for determining VCl

(d) Modified trajectory of the slave

Fig. 3 Modified trajectory of the slave(l)

(a) Minimum time trajectory of the slave

(b) Maximum accelerating trajectory of the
slave after adjusting torques

(c) Maximum decelerating trajectory of the
slave for determining VCI

(d) Modified trajectory of the slave

Fig. 4 Modified trajectory of the slave(2)
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Fig. 5 Two robots in a common workspace

Table 1 Shape of two robot’s path[m]

Master Slave

{0.40, 0.35, 0.0){(0.45, 0.35, 0.0)
(0.40, 0,05, 0.0)}(0.45, 0.05, 0.0)
(0.25, 0.20, 0.0)!(0.60. 0,20, 0.0)

Initial point
Final point
Center point
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(a) Trajectory of the master
(b) Trajectory of the slave
{c) Boundary curve of feasible region

Fig. 6 Trajectory of two robots in the phase plane
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