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Hierarchical Model-based Real-Time Collision-Free

Trajectory Control For a Dual Arm Robot System

ol x| &, & & Hj
(Ji-Hong Lee and Kyoung-Tae Won)

Abstract

: A real-time collision-free trajectory control method for dual arm robot system is proposed. The

proposed method is composed of two stages; one is to calculate the minimum distance between two robot arms

and the other is to control the trajectories of the robots to ensure collision-free motions. The calculation of

minimum distance between two robots is, also, composed of two steps. To reduce the calculation time, we, first,

apply a simple modeling technique to the robots arms and determine the interested part of the robot arms. Next,

we apply more precise modeling techniques for the part to calculate the minimum distance. Simulation results

show that the whole algorithm runs within 0.05 second using Pentium 100MHz PC.

Keywords : collision-free motion, dual arm robots, 3-D distance calculation
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Fig. 1. A configuration of PUMAS60 robot manipulator.
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Fig. 4. Modeling of a square pillar bar by a cylinder.
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Table 1. Maximum differences between Polytope and
Ellipsoid of each link of PUMA robot.

DE! DE 2 3 274 PEEY
(mm) (mm) ( CREAE)
23] (mm)
T % 22628 | 11314 | 989% 98.9% 127.41
v F 84835 | 84853 |  84.853 84.853 12741
Ho 23 | 6628 | 3314 18995 18.99% 72
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Table 2. Calculation time for each step.
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