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MULTI-OBJECTIVE OPTIMAL CONTROL OF A FLEXIBLE HUB-BEAM
WITH STRAIN FEEDBACK”

Abstract

Yu Yao

Wen Hao®

Chen Ti

(State Key Laboratory of Mechanics and Control of Mechanical Structures ,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

For the application of automatically assembling flexible space structures, this paper studies the dy-

namic characteristic and control design of a free-floating hub-beam system, where the rigid hub and flexible beam

are the simplified models of a spacecraft and a flexible element, respectively. Based on the assumption of small

deformation and low motion speed, the beam is discretized through the assumed mode method. The dynamic for-

mulation of the system is derived by using the Lagrange equation. A PD control law with strain feedback is then

designed for simultaneously tracking the desired attitude angle and suppressing the vibration of the flexible beam.

Moreover, the multi-objective genetic algorithm is applied to perform the multi-objective optimization for the con-

troller parameters. Finally, the effectiveness of the controller is verified by numerical examples.

Key words

flexible hub-beam ,

strain feedback
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