F154% s e A AR Vol 15 No. 8
2007 4F 8 H Optics and Precision Engineering Aug. 2007

XEHFS 1004-924X(2007)08-1300-05
Al == 5t FE A 15 TH e FE AR B A I =R

W GEAM R LA
(PEMER KELERENURET WET KA. EH K& 130033)

FEE AT e B AR R G AR B, 58 1 X R G0 43 BT A5 T I E R e AR TR AR BT T R I R e AR B
AR 398 T e B 0K B3 1T BE AR e LB T AR R A . AR R AR LA DSP g %0 B At T A 5 DA B Sy B UROT A
YAy 28 490 3 P BRI S 5t 5 R B MR A5 AT A% RO PR Sl s, VR LS BRI BT 0 . R R T T A% S0 1 R I S R T T
AT FRG3 0 1 LLIS /NS S I B IR RS A ERE . I 4f R FR T A T e A B 2o R b, T B W BT R R I R
TH BT 5 T E A AR O 14, 3C%) /s BB 21 1T FN 92 30 45 SRARIE ] T IZIH B SR R AT AT 1 .

X # RS R HRER BAERE RSk R R

FESES:V248.3 CHERARIRES : A

Digital controller for aerial camera with despun control

SUN Li-na, WANG Yong-yang, DAI Ming, LANG Xiao-long

(Changchun Institute of Optics s Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033,China)

Abstract: The principle of the despun digital control of a CCD camera is introduced,and a maximum
rotational speed for assuring an ideal image in despun control system is obtained by analyzing the sys-
tem. According to the speed of the despun control, a digital controller of camera for despun control
system is design by taking a DSP as its core, a velocimeter as speed sensitive element to offer feedback
for velocity loop in the system,and perturbation frequency measured by rate gyroscope as a feedfor-
ward function. The experiment results show that the velocity meets the demand of despun controll for
its good image quality and the precision standard of 14.3(°)/s. Theoretical and lab researches both
prove the feasibility of the despun control system.
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Fig. 2 Sketch of despun control system
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Fig.3 Block diagram of servosystem

3.2 HEFARRSHFEHFMIZIT

TH € 2 G0 i A% 3% R ECE L An &) 4 s . | il
AL AR 0 B AR G AN 2R HOSR R fE
HMES FE T AR R R S i S IR A
FE . RG R E ROR 2 NS B Ar . R R AF
TEW . TR AR HWE S B B A 5 A U 3
W TEMETIAOEMNREREANTRIE,
&5 g R FH R AT S A R 25t il 2 A
R 22 M4 mT LA 158 25 e KAEL IR 3] 0. 06, AT AT
Mg RBRATEHHEE KN 1 080(°)/s X 0. 06 =
64.8(°)/s=>14.3(°) /s AN B AR UIE % RS It
BLH R G0 S LI B ARE L 0 0T B I S A IR
E%I/@”ﬁ%fﬁ?

IEMHP, < UG K AL 45 K DD
4 5 G %mi fit s Ge () AMEER 5 f B PR EE 2
BRI o AR B A L

K4 Foer sl 4t or g K
Fig. 4 Block diagram of digital controler

0.06 i ]
0.04 bR E R

-0.06

B 5 72 2k

Fig. 5 Curve of error

TE S P O R R A AL B L 3 R B S L B
AR (] ”‘%“%I%ME/J\*“ ZH A LI 25 R R L AE

B R BRI R G = ’/\CF‘ K, HE# S sl

MR EGR j@%f[%ﬁﬂo
ARAMEIT s 28 G2 1T 044 125 eR KON

Gl\(s):% ,
Js

T A S AR LG I AR BR Y

K. .(zs+1D)
COTNTTD

KA R G T I 13 ek R

K,K,GoK.(zs+1)
Js* (Ts+1)

FEFI ML K, =9 mV/((*)/s), &MU
JEH 410 V f# 16 bit A/D 254 )5 ,
K,=1690 4/ (rad/s)
fa) B o ik K 2% R I PWM $2 4, H K, =
4.8X107" V/i4%
HLAX LB R=2. 66 Q
HAL I A% K, =0.033 N« m/A

P %5 G =K1/R=W=
0.0124 N+sm/V

MRS R J=4X10° kg « m*

1 PR G I we =80

GB(S) -




%8l

FINE 8 » 458 < AU 2 D' L AR T v P A 0 s o 1303

T R i Ja AL E BB B AT A £
J& - &4t Bode EANE 6 fras. T 51 AR 3R
TR EORE TR RGBT R4
T 28 29 19 W BE 1 o 0T e B 0 45 A 3
W EMEBBRBRREN e tE. B TEI AR
PR LA R ST SEA BT R R R O A AR
GEBLTAF L 20 Hz il 2l 18] 6 W] DL L S 3R AR
=>31.4 rad/s, HAI Sy 607, 58 4T 5 Wit
Bode diagrams

From:U(1)
150 (

100 [reazpz
SOp---- Hﬁ S
Op----

=50
—-100

~120f--- 3
~140 -+~ % N

—160}---- b s N &

-180 e

10! 10° 10 10? 10°
Frequency/(rad/s)

Magnitude/dB

Phase/( °)

Bl 6 PLAM:JE € 8] % IT 25 Bode [

Fig. 6 Bode diagrams of stable loop after PI compensation
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Fig. 7 Image before despun control
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