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Abstract

High radio-frequency space applications have mtatv@ontinuous research on
vibration suppression of large space structurels imohcademia and industry. This paper
introduces a novel data driven control method fupsess vibrations of flexible structures
and experimentally validates the suppression pedoce. Unlike model-based control
approaches, the data driven control method desigsitroller directly from the input-
output test data of the structure, without reqgig@rametric dynamics and hence free of
system modeling. It utilizes the discrete frequergsponse via spectral analysis
technique and formulates a non-convex optimizgpiaiblem to obtain optimized
controller parameters with a predefined contrateacture. Such approach is then
experimentally applied on an end-driving flexibkam-mass structure. The experiment
results show that the presented method can achwpetitive disturbance rejections
compared to a model-based mixed sensitivity caetroinder the same design criterion
but with much less orders and design efforts, destmating the proposed data driven
control is an effective approach for vibration stggsion of flexible structures.

Keywords
Space flexible structureactive vibration suppressipdata driven control.

1. Introduction

Large flexible structures are widely used in sgamems and space antennas for
diverse space missions [1]. Among those missiag, tadio-frequency applications
require high shape accuracy of the supporting stras of the payloads, leading to the
necessity of sufficiently suppressing on-orbit iitons of large space structures [2].
Passive methods are much less effective due ttelindlamping effects for structures
with very low modal frequencies [3], and activeraition suppression approaches have
been demanded to advance the performance of |pagesraft for several decades [4].

An active vibration controller is conventionallysigned based on the modeling of
structural dynamics [5]. The accurate descriptibnatural frequencies and mode shapes
[6] as well as the nonlinear behaviors such aelssticity [7] and damping hysteresis
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