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An Algorithm for Collision Avoidance of Two-Arm Robot Manipulator Using Redundancy
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ABSTRACT

An algorithm is suggested for collision avoidance of two-arm robot manipulator using redundancy. End-effectors of each
redundant arm should move along each prescribed straight path to complete the given task, while avoiding collision with each
other. Self-motion, considered as motion of each axis not to change the position and orientation of end-effector, is utilized in order
to solve this problem. At each sampling time, self-motion is executed with the view to making farther between the links of each
arm. Simulation results for two-arm robot manipulator, which has 9-d.o.f. respectively, are illustrated to show the performance of
the algorithm.
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i=1
Initialize variation.
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¥ k1 k2
qli} = variation
d3 = the minimum distance|
between links of
Right_Arm and links of
Left_Arm.

I

qfi} += variation
d2 = the minimum distance]
between links of
Right_Arm and links of
Left_Arm.

a1 = the minimum distance;
between links of
Right_Arm and links of
Left_Arm.
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Table 1. D-H parameters of the 9 d.o.f. right arm
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Fig. 1. Algorithm flowchart
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Table 2. D-H parameters of the @ d.of. left arm

Joint ¢ ; a; a; d;
1 01 7r/2 0 - 11
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Table 3. Initial & final position of left & right arm in
1st simutation
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Fig. 2. Transition graph of the distance between two
arms(Exp. #1 : variation=5[deq.])

Motion time = 0.680000 meximum Histance = 44.5049

Cotlision between twa arma heppenat

ag 3 XA2E0] 98 el &5 slu SEHHE
#1 © vanation=5deq.))
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Fig. 5. Transition graph of the position error of

the right arm’s end-effector(Exp. #1 :
variation=5[deq.])
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Fig. 8. Collision-free motion without self-motion
(Exp. #2 : variation=5[deq.])
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