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Feedback Control of a New Kind of FSM for Infrared
Opto-electric System
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Abstract: Because precise feedback sensors are expensive and their transfer function is very complex,
most FSM(fast steering mirrors) driven by PZT(PbZrTi03) use open-loop control technology. To implement
closed-loop control for a new kind of three-dimensional FSM driven by three piezo ceramics, this thesis
builds a feedback-signal acquisition system that uses a resistance strain gauge to obtain the linear
displacement of the PZT, which is subsequently translated into angular displacement of the mirror through
a calibrationsystem. As a basis for this acquisition system, the open-loop transfer function model of an
FSM system was studied. The RLS(recursive least square) algorithm was used for parameter identification,
and a transfer function model of the system was built successfully. Experimental results show that the
feedback-signal acquisition system has high precision and the advantages of a small volume. The transfer
function model fit the system acceptably.
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