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Inverse Dynamic Analysis of A Flexible Robot Arm with Multiple Joints by Using
the Optimal Control Method

Chang-Boo Kim*, Seung-Hoon Lee**

ABSTRACT

In this paper, we propose a method for tracking optimally a spatial trajectory of the end-
effector of flexible robot arms with multiple joints. The proposed method finds joint trajectories
and joint torques necessary to produce the desired end-effector motion of flexible manipulator.
In inverse kinematics, optimized joint trajectories are computed from elastic equations. In
inverse dynamics, joint torques are obtained from the joint equations by using the optimized
joint trajectories. The equations of motion using finite element method and virtual work principle
are employed. Optimal control is applied to optimize joint trajectories which are computed
in inverse kinematics. The simulation result of a flexible planar manipulator is presented.

Key Words : flexible robot (42X E), inverse kinematics(®7)73}, joint trajectory(@HH2A), elastic
equation (BHUA4]), inverse dynamics(¥5YgE), joint torque(FHEL3), joint
equation (F2WA4)), optimal control (FAAo]), planar manipulator (HH ojuZgole)
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Fig.1 Flexible Link

(1993.94)

Fig. 2 Elastic Deformation of Flexible Manipulator

Table 1. Characteristic Values of Each Link

Link Link 1 Link 2
2i(m) 0.75 0.75
Aint) 1.2X104 0.9%x10*
Li (m* 1.6Xx10-10 0. 675x10710
eilky/m) 7800 7800
Ei(N/m) 2.1x101 2.1x101
Mhi (kg) 2.0 0.5
Jnilkg - m) 8.0x10¢ 2.0%10
Mii (kg) 0.5 0.5
Julkg - ) 2.0X 1074 2.0X 1074
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