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Servo control system in two-dimensional coupled

optics swing mirror
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Abstract: Two-dimensional coupled optics swing mirror is a core module in an infrared optical scanning
system of space, which demands special requirements of high precision and decoupling movement in a
servo control system. A novel decoupling strategy called coupled offset compensation and segmentation
stepping method was proposed based on accurate system modeling, abundant simulating and analysis
results. The proposed servo control system of optics swing mirror was mainly constructed with a DSP
chip, high precision brushless resolvers and limited angle brushless torque motors, which adopted position
feedback and velocity feedback by PID algorithm. The experimental results indicate that the novel
decoupling strategies are correct and that the servo control system makes the swing mirror achieve high
precision movement which has a good dynamic characteristics, short response time and small overshoot.
The method applied to the servo control system can be widely used in the field of high-precision swing
scanning control system and possesses a great application prospect.
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Fig.1 Schematic diagram of optics swing mirror
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Fig.2 Image-forming diagram of mirror
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Fig.3 Trajectory of the swing mirror
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Fig.4 Structure diagram of control system
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Fig.6 Step response curve of close loop

M AT, R G IR AE M B 47.5 dB, HH A AR
£ 86.5°, RGBT o /NT 0.19% , I 15 1 1]
1,=0.037 s, SE 40 & R GEXT A & ] /N L P
SRR HERE IR

[F i r] DA, bR RS 6 ] i a4 4 o
()5 58 R Gk R B K HAR Rk 22 7Eo6 4R s
WA IR AV S S P R A7 R BN R 1) B B A
PRI, 15t 5 36 R PR iR fa] IR R G 45 il v Re Y
KHE—FF
24 HFEHBIIMAE

SCH R S T SR 3 e R AR AR e Ty ik —— Rk Pk
A B IE LS R G IE BREL Gi(s) 5 Go(s) AT B
b, WA IR

2 1=z

S 1+z7!

KT HRGRFEEW B T=0.04 ms, Xf Gi(s)5
G ()73 AT WU AR 4 J 15 8 H B OB =0, SR 5
AT TR A 2 7 S IR B B 15
2.5 BEHRGEMGTHM

SCH A BR 5 £A 0 58 FHLVE S AT e,
o K R T 7 R A A Sy e ik 5 A7 P A R
L DSP A% O A E T AN 7 BT i 0 42 4 1) IR 4%
245, FAHLR T RTX S2H A Windows
PR RS, it PCI9054 K S5 1EEERU T 5 6 2§ E AT
WAfF, PCI9054 K RHL 3 % LVDS 5 5 17 8 1%
iy, B EE AT 35 120 Mbps , 58 47 /28 4838 15 o 1 SL i
(R8T 2 BER 5 Tl 25 AN DB R A T A A8 e 2 1 o ' 5
(RS SN E LR, TR PWM 55
% L298H HLHLIR sh A B, & W& IE 12 55 09 A & I
25, NIl BB A TR B 0 — 28 3,

Digital controller of the mirror

(11)

1

i i

i Address bus 1 i

b 1

[ DSP Data i

| [TMS320F28335| bus1 FPGA | IDS

: EP2C35F484 ]

| 1

1 1

! l PWM Data Address 1 PCI
! - bus 2 bus 2 i 9054
| Electromagnetic ! card
: insulation Transverters of !

\ resolvers !

: f | Fet
: % 1

! L298H drivers Elef:troma_gnetlc i PC
! insulation !

I 1

Motors

Resolvers
7 I RS RS

Fig.7 Servo control system of swing mirror
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Fig.9 Trajectory of image-forming spot
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