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Modeling and analysis of fast steering mirror disturbance effectson 555
the line of sight jitter for precision pointing and tracking system
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ARTICLE TNFOQ ABSTRACT

Comurenicited by 1. Redellar Frsl slanring mirmoes [FSME) are ypieally applied for beam siabilimtion for prozision painting

= - and rescking systemns (PPTSS) owing 1 their high-bandwidils, high-reselution, and Bigh soco-
-

ragy. In sddition 1o the advaniages, he prosessen af the residual mamentam which cased by

Beam stabilizatl on

Ul'ltl:ii[hl?illll\ln FSM=" apesation usually b noticeahle elfects on che stabilizaion of the line of sighn (LOS)
Integzied mode] Tor PPTS, Hemen, it ks necessary and mosresinus o estimate the efects of these disturbances
Ferd sieering mimos 1o give imsight inoa the FAM specilicamion sl the PFTS stractural performance. Howeser, The

chamacteristic of multidissiplinary coupling makes it a challenge so mersore the LOS jioner caused
by BEMEs. We apprakch thiis problen by csanblishing am imegraced medel Tor cstimacing the
LOR jicter, & dynamic model of &0 F3M i Grsily buil 1 valoe the ushalinoed momentum
generated Trom i motkon, Then o fisie element model for e struciure of the tracking
system s esnhlished to predicn the dynanske wespoise excited by the disturhances fram the
FSEML In additkm, with a lincar optical moded, the systems optical performance usder the FEM™s
disturbances is deermined. Finally, & tes is eonducoed o verily the validicy of the model and
the: analysis. This paper locuses on astmating the disorbarcos elfocts of tee FSM on the LOG
Jinner lie 0 PPTE, and peoebding potensial appronches for reducing these clfects

1. Introduction

PFTSs play crdal roles in pumercus applications, such as (ree-spane optical communication, argel pointing, aurveillanoe,
and laser manufacmuring [1-5]. In order to achieve mission objectives, PPTSs must provide precise LOS tracking and pointing
capabilities with suppression of LOS jitter, Traditional gimbals with large mass and inertia are not qualified 1w nweet high-performance
requirements of siming, tracking, and pointing (6], and FSMs with high-resolution, high-precision, and high-bandwidth are utilized
for decades w stabilize the LOS of PPTSs,

Cwer the years, this anea has seen significant advances in estimating and eliminating the LOS jicter for complex tracking and image
stabdlization equipment. Some rescarchers almed ar finding cut what the jimer source was, how the factors affected the jimer, and how
the jivter was eliminated with F5Ms and isolation devices, In the early 19608, A, W. Lohmann snd D, P. Parks from 1BM Corporatbon
compared longitudinal and transversal vibratkors, and they sanalyzed the influence of longitsdinal vibration on image quality which
has recedved litde arentions before [7) 0. M. Hilkert et al. from Texas instruments addressed the effecs of imege moton on the
performance of electro-optical imaging systems, In additon, they investigated alternate methods of specifying the allowable image
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