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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.4 Structure diagram of control system
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Fig.6 Step response curve of close loop
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Fig.7 Servo control system of swing mirror

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


http://www.pdffactory.com

548 b Lok A2

% 44 %

3 KB5S

SRS 45 AN K 8 R . HLHLis s
1 5.5°, TEZENRAEMFREIRZE e.=0.005°, 18
Bl i N 38.46°/s, i 7 B [B] 2924 130 ms, A TG 4
P, IR BT AR ) AL R O B S
PR 5 2 N

=
£ A 0l
] M1 target position 1 pomabion respanse

N I

M2 position responss
vl

P tetif

20 25 3.

30 35

=1

g 48 rmT "_-.[ r h_

M2 target position

Pl 8 3 S AL o7 L W Y 2

Fig.8 Torque motors position response curve

BRSNS A R MK 9 Fras . BRI
(0,0) Lk 30°/s {3 FEWT Y iz 3 % (0, 2.5) , Ze Ml 2
T2 78 i 3R m1 5000 A B ) B phh £, A ) Sy 3 et B
M RO CIRBHLA GG , (8 FH 2T AR A A B AR A 5L
AR, BRI LA 42455 — 4k is sh ki IE 5 1R
FUSEBRIB S 5 25 0 B A — B, 4k iz sh ik
25 h+0.017° 3K 8) T BRI R ZR

¥ axis/(™
=

=4.=F =3 =1 ¥ 1 2 3 A4
X axisf(")

I 9 14 mids Sk
Fig.9 Trajectory of image-forming spot

SEER AR EH 2O R BO R IR FER R AE,
YEREG BT T IE B, (RS TR E LAY
e R B 4z Bl (I i 22 e=+0.017°) ; o B 8 1%
il K5 B #55 (5 =0.005°) , A JC # ¥ 5 A3 AL i S I (1]
1, B AR PR 4 (5.5°ma i B ] 130 ms) 5 S T AR 4
AP ROCR . %76 R 2 N T sl F a4 i &
G5 fei b L 4 R O F T U, BAT ARG Y TR L
TS

S

[1] Ghazali R, Sam Y M, Rahmat M F, et al. Position tracking
control of an electro-hydraulic servo system using sliding
mode control[C]//SCOReD 2010, 2010: 240-245.

[2] Anas S R, Jaison H, Gopinath A, et al. Modeling and
simulation analysis of a redundant electromechanical actuator
based position servo system[C]//ICCCET2011, 2011: 358-363.

[3] Masuda S. A direct PID gains tuning method for DC motor
control using an input-output data generated by disturbance

[CI//IEEE
Applications, 2011: 724-729.

[4] Shardlow M A, Greening J J. D.C. motor control [C]//IET
Seminar Digest, 2008,12391: 64-83.

response International ~ Conference  Control

[5] Chen Zhibin, Liang Yan. Full automatic testingtechnology
about resolution of aiming systemof laser range finder [J].
Infrared and Laser Engineering, 2004, 34(5): 453-457. (in
Chinese)

[6] O’'Neil R R, Gibson J J. Infrared earth limb and terrestrial
background measurements from the MSX satellite [C]//43rd
AIAA  Aerospace Sciences Meeting and Exhibit, 2005:
11971-11977.

[7] Soto-Romero G, Bony F, Simonne J J, et al. Micro infrared
earth sensor project: an integrated IR camera for earth
remote sensing[C]//SPIE, 2001, 4540: 176-187.

[8] Zhao Jianhui, Tian Xinling. Analysis and implementation of
limited angleswing scanning control system [J]. Infrared and
Laser Engineering, 2007, 36(3): 357-360. (in Chinese)

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


http://www.pdffactory.com

