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Primary-precise compounded control for stabilized platform
in shipborne laser weapon

ZHAOQO Lei,JI Ming,ZHAO Zhen-hai, WANG Hu,MA You-heng
(Xi'an Institute of Applied Optics,Xi’an 710065, China)

Abstract : In order to achieve precise damage to target by shipborne laser weapon in complex combat environment,a
primary-precise compounded stabilized platform based on fast steering mirror is proposed to control the stabilization
precision of laser beam transmission. First,the composition of the system and the working principle are introduced, a
fully flexible fast steering mirror driven by piezoelectric ceramic is designed,and the performance characteristics of the
fast steering mirror is analyzed. Then the primary-precise compounded control system is designed,on this basis, the in-
teraction factors between the components of the primary-precise compounded stabilized platform is discussed. Finally,
the error transfer function of the primary-precise compounded control system is deduced by theoretical calculation,and
an experimental platform is set up to test the stabilization precision. The experimental results indicate that,in swaying
state of the four level sea condition,compared with the traditional primary stabilized platform,the stabilization preci-
sion of the azimuth compounded platform is about 27. 6 times increased from 191. 6urad to 6. 7prad , the stabilization
precision of the pitching compounded platform is about 23. 8 times increased from 121. 3prad to 4. 9prad. In the con-
ditional of external disturbance,the stabilization precisions of the laser beam controlled by the primary-precise com-
pounded stabilized platform are no more than 10prad. It can satisfy the operational requirements of the high stabilized
precision laser beam controlled by shipborne laser weapon platform.

Key words : shipborne laser weapon ;fast steering mirror; primary-precise compounded stabilized platform ;stabilization

precision ; piezoelectric ceramic
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Fig. 1 Schematic diagram of primary — precise compounded

stabilized platform



88 5 RS AN

B4 %

2.2 HMAREFE

R AT 5 RERSAR I =R L A e 4R 10
MR L2 ARG RE - 5 H S e As B AL A%
frl B Pt B, IR 2l 149 iy g R H ML AP 65 A R 15
PEARR 28 B0 i 22 , 20E 1M e 2 30t A AR 48 i PSR
ezl
2.3 BARERAE

MR S S5 B T e s v P T R 0 g il B A
B, LA 07 W A2 A4 8% ( Strain Gauge Sensor,
SGS) ANV S B IC , SR 2 MR B AR S O B
5 s R P R K 8l g 1) 3 2, S BRO e SR A T
PLAMREAT BT A B HBE b v A sk M4l
BARTE 2 Fr /iR 4 A s v B T 3R g -5 R B A B
7B A SRS A S F) H P F RE BIK Bl BT, R R 23
A TR BRI R b B — 4R S BTT ™ R A
T3 i) B INHERL AR T 7, 38 o 2 1k e A B U
GEhh (o1 5 75 1) L A /I R A e a2 T A AR B B
Tk TR AR, (oL BN A I RE % S )
PR B, 5 R E - & Wi LA
ORI e n il V] R G AMAZE M, SR R G
R 5 X RO R Y S IE

AL TR RSN JESCHEMR

BRBEMEAR o BN AAL RS

P2 KGR U G2

Fig. 2 Composition diagram of the precise fast steering mirror
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Fig. 4 Schematic diagram of the primary-precise

compounded control system
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Fig. 5 Experimental environment of stabilization precise test
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