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Study of dynamic modeling and trajectory optimization

of manipulators for maximum load

Yang Yuwei® ™ ,Zhao Xinhua® ™ ,Niu Xinhua ™ ,Xu YiChun ™
( * Tianjin Key Laboratory for Control Theory & Applications in Complicated Systems,

Tianjin University of Technology , Tianjin 300384 )

(™ School of Mechanical Engineering, Tianjin University of Technology , Tianjin 300384 )

Abstract

Both the dynamic modeling and the computational procedure for obtanining optimal trajectory of manipulators to

maximize their load carrying capacity for a given point-to-point task were studied. Based on muti-bodydynamics, the

transformation matrices of system components were defined by the Rodrgiuez formula according to the Chales theory.

Then, the system dynamic model of a manipulator was derived via the Lagrangian approach. An iterative linear pro-

gramming ( ILT) method was used to obtain the optimized trajctory for a manipulator and the effectiveness and cor-

rectness of the ILT method were valuated by the dynamic model. At last,the maximum load simulation for one nu-

merical example involving a 3-DOF spacial manipulator using the approach was conducted and the results were dis-

cussed.

Key words : dynamic modeling, trajectory optimization , maximum load
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