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Abstract: According to the requirements of laser radars for beam wavefront, a piezo-activated double-
sided and fast-steering mirror was designed to realize the high-accuracy beam pointing and wide
scanning range of a coherent laser remote system. The mechanical structure of the system and its
electronics control method were researched. In consideration of the system requirements for the point
angle, clear aperture and the signal bandwidth, an actuator and a displacement amplification
mechanism were chosen. To overcome the nonlinear effect of piezoelectric ceramics, such as hysteresis
and creep, an analog Proportion Intergration Differentiation (PID) closed-loop feedback control
method by taking a strain gauge as the displacement sensor was designed. By analysis of the natural

modal frequencies of the pointing mirror, the circum support was determined as the mirror support
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manner. Experimental results indicate that the pointing accuracy and scanning speed of the system are

respectively 27 prad and 2. 7 rad/s at the range of 27 mrad X 27 mrad, which satisfies the requirements

of laser remote sensing for detection ranges, detection accuracy and detection speeds.
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Fig. 1 Structure of double-sided fast steering mirror
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Tab.1 Parameters of piezoelectric ceramics
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Fig. 2 Displacement amplification mechanism
3 Xy B 38 e 403K B 42 ) ARt

s v IR 8l XS 45 1) 58 1Y) 90K 2l 7 a D B A P 3
7 s LLH i — ANl s 3 WA T H P 2 B 2l 5% 4
NHEB L R A R, IER SR C
F8 B0 A 32 A R o i Ao UL HE S C Y IE AR %
TR 150 V., 2 U S5 75 VI it i 7 3
B AFMES C LAy I EA R L DN 0 P HE B 04 fih
KA B -F & B 24 U S 150 Vi,
B ABYE2E 150 Vi B ok iES C P
S HEZE0 0V T &, BT - G DL AR T L
Bl A i e B B KA . R U b0 VL BETH Z2
i Fre KA

Sl St R Sl Rl

i U=75V 150V 118 U=150V 150V
B3 P B T R

Fig. 3 Operating principle of fast steering mirror
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Fig. 4 Link of piezoelectric ceramics
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Fig. 6 Block diagram of FSM closed-loop feedback control principle
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Fig. 7 Operating principle of autocollimation
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Fig. 8 Deflection angle and non-linear error coefficient of X-axis
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Fig. 10 Time measurement of feedback signal’s rising edge
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