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Simultaneous Optimization of Trajectory, Shape and Control System of Flexible Manipulator
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To reduce the payloads, the flexible manipulators are often used in space structures. The
flexible manipulators may behave large deformations and it is necessary to consider their
geometric non-linearity when to analyze. However, little studies have been done to
consider the non-linearity because of the complexity in computation. The author studied on
simultaneous optimization of trajectory, shape and controllers for flexible manipulators to
consider their non-linearity. ‘Here I will propose a new method for those problems and
confirm the effectiveness from the numerical results.
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Young’s modulus 2.10x 101 [N/m?}
Density 7.86x10°[kg/m?)

Length of each linK 1st link _0-42(m]
2nd link 0.36{m]

Cross section area| 30:0x10°3[m] x 1.00x10-3[m)]
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Optimal Valuo
Initial Value Not Controled Foedback Conteoled
Value | reduction rate %] Valug | reductien rate §
Enermy E J 02045 | 02903 1.428 02887 | 3
Deviation D m 26.92 7.991 70.318 5478 79.847
Torque T Nm 1243 | 1724 1:529 121.6 2172
“Value of Objective Function | 1.000 | 08411 35.800 0.591 1 40.890
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