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Inverse Kinematics of Redundant Manipulator Based
on Improved Particle Swarm Algorithm

Fang Bo, Gao Lixin, Huang Lian
( Guangdong Mechanical & Electrical Polytechnic, Guangzhou 510515, China)

Abstract; In order to construct the objective function of minimum pose error and optimal fitness, the study improves the
standard particle swarm to solve the inverse kinematics problem of redundant manipulator. The study reforms standard
particle swarm optimization from 4 aspects; population initialization, inertia weight parameter adjustment, difference
variation and local depth search, etc. Improved particle swarm optimization( IPSO2) has two properties: particle swarm
evolution and differential variation evolution. The study conducts IPSO2, IPSO1, PSOTD, PSOd and traditional PSO to
solve the inverse kinematics of the redundant manipulator. Matlab simulation experiment shows that compared with other
algorithms, IPSO2 algorithm has better optimal, worst and average fit value, standard deviation and success rate of
optimal solution, better convergence accuracy of simulation curve and faster convergence speed. In order to verify the
practicability and robustness of IPSO2 algorithm, it is used to solve the inverse kinematics of PUMA robot. The
experimental results show that the accuracy of the optimal adaptive value can be maintained in the order of 10 ™", which
indicates that the IPSO2 algorithm is practical in solving the inverse kinematics of the redundant robot arm, and can
provide reference for related research.
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Fig. 1 7-DOF mechanical arm movement
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Tab.1 7-DOF manipulator motion parameters
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Tab.2  Performance index parameters of different algorithms
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Fig.2  Convergence curves for the adaptation of different algorithms
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Tab.5 Position error corresponding to the optimal
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solution of the PUMA-type robot
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