CAVECIE R ¥ e R AR Vol.17 No.3
2009 4E 3 A Optics and Precision Engineering Mar. 2009

XEHS 1004-924X(2009)03-0615-06
= (B fH WL R A AL BT S = 4l

VAR N O 1 - R
(LYERFERKAELFHEENWR S DEF R, EM K& 1300315
2. PERFR TR LK, LFE 100039)

FEE R T U8R R X A3 8] AR AL UGB 5 (0 52 0 L 52 5 RH AL 43 9 38, 0 28 TR AH AL IR B B2 7 W AT TR 92 . 400 T R AL
FA 77 A 0 JE DR B R R R AR A AR AR AL B B R R B T E R SR B AL . R SR IE SR WL AR AR FE R
80C31 VE Ay D it A 455 1l 45 » LA 25 3 s ML R AT T 1 o LA 48 ) =2 2 B 25 A o O 3L A 00 45 T8 1 S B 7 i 3 A 7 B 79 A B 9%
il o H T A PR I E — 4%~ AT DL — 47— 27,07 27 AR B U AR SR, g iSRS T 10 41
A 0 A T S PR B . S BG 4 ER T AR TR A R R GORE B Tk B 27, R R G 8 ) R Go kG BE <3 R, ol DL S B
AR B R RS Az

X BRI R AR A AME R R A2

thE 428 .V475.2; V241, 03 STERARIRAG : A

Design and control of drift adjusting mechanism in space camera
GU Song'*, WANG Shao-ju'*

(1. Changchun Institute of optics ,» Fine Mechanics and Physics,
Chinese Academy o f Sciences , Changchun 130033 ,China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract; In order to reduce the effect of image motion on the image quality of space camera and to im-
prove the resolution of camera, a compensation method of image motion to space camera is researched.
The producing reason of drift angle and its adjusting principle are analyzed. Based on the characteris-
tics of the camera, a fine compensation mechanism for motion image is designed. By taking a 80C31 as
controller of drift angle,a step motor as actuating mechanism, and an absolute encoder as measuring
component, the system realizes the closed-loop control of the drift angle position using transmissing
form of sine agencies. Because the adjusting range of drift angle is between —4°~ —+4°, this paper
measures and obtains ten groups of practical data by absolute encoder in choosing —4°,—2°,0°,+2°,
+4° as the expectation values of drift angle. Experimental results indicate that the drift adjusting
mechanism can implement the accurate image motion compensation,and the accuracy of the drift angle
can reach 2, which can meet the accuracy requirement less than 3 for control system .
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Fig. 1 Schematic diagrams of drift angle adjusting
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Fig. 2 Driving structure of drift angle adjusting
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Fig. 3 Drift adjusting mechanism entity
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Fig. 4 Schematic diagram of drift angle control sys-

tem
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Fig. 5 Work flow of drift angle controller
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Tab. 1 Results of experiment
WAL —4° —2° 0° 2° 4°
1 —4°00"40" —2°01'20" 0°01'00" 2°01'20" 3°58'40"
2 —4°01'20" —2°00"40" —0°01'20" 2°0040" 3°59'20"
3 —3°59'20" —2°01'20" 0°00'40" 1°59'00" 4°01'40"
4 —3°58'40" —1°59'20" 0°01'20" 1°59'00" 4°01'20"
5 —3°59'40" —1°59'00" —0°00"40" 1°58'40" 3°59'40"
6 —4°01'40" —1°5840" 0°01'40" 2°01'20" 4°00"40"
7 —4°01'20" —2°01'00" 0°00"20" 1°58'40" 4°01'00"
8 —3°58'40" —1°59'40" —0°01'00" 2°01'20" 3°58'40"
9 —4°00'20" —1°58"40" 0°01'00" 2°00"40" 4°00'20"
10 —4°01'00" —2°00"40" —0°00"40" 1°58'40" 4°00"40"
P v L AR T R G R
7 % #® LR AT A RERYE . AR

i A A3 98 A AILAL VD — b e A AR RS A A2
HUAE L 75 i 785 2 1) A BIL AR I 5 i H A T2
PERT . ARSCR I sZ LM 1 o 1% s B 5, BoA U

PILAE A

(DR IE Ay 5 T R B

(2) 1% 3l K5 BE w5 HLAR % S R B2 o 107, 5 1%
&t Qi Ui A IR AR B 1% 3 B SO AT BRI 4R v
U R GE R 220 17407, 3 F 22 i K S A i
FEVRR R A SR 308 FH BT g 06 B8 ) 2 A i » T A 2K

S % Lk

(1] Fhe iR . a5 [E] AR AL i O 0 4 e 4% b 3R 19 503t
S5 EEANL] B3 M E T42,2004,12(2), 141
144.
LIS, ZHANG L P. Design and accuracy analysis
for drift adjusting rotary axes of space camera [J].

Opt. Precision Eng., 2004,12(2):141-144. (in

Chinese)
W18 3¢, 2001,

LIY Y. Study of the drift angle control in a
space camera [ D]. Graduate University of the Chi-
nese Academy of Sciences, 2001. (in Chinese)

[3] ZRB.AFZHREIZRZFIM]L KE - KEHEK
2 LB 5 ) BT 5 J F 5 A AR kL L 1998,
WANG J Q. Optical Instrument Collectivity Design
[M]. Changchun: Teaching Material of Department

GAE S LAl A F) 1 000 KU BT ELZ R
1R B A Rk 33X — BT, 31X 0 BE 23 45 T i AR R
i kit

E SZ AL by — ol B2 78 (14 4% Sh LA, 55 15
R RE v L B ARBL N L R R A A T
AT 200z i A AR e 25 ) i A i s 25 13
SCEE R AE SZ ARG AR A D I £ 18 4 BLAG 14 1 3
EE,XU‘MP‘“IEJ A I AR/ AE B E
BRI e

of Graduate of Changchun Institute of Optics, Fine
Mechanics and Physics,1998. (in Chinese)

(4] XA XEZ, EHM,F. PSRBT
BRI 5 A% % A2.2004,12(4) :30-34.
LIU M,WU H SH,KUANG H P,et al.. Method
and application of image motion compensation in
aerospace cameral ] ]. Opt. Precision Eng. , 2004,
12(4):30-34. (in Chinese)

(5] =FR&. B TDLCCD M Pt i A HH 5
#EEL) ], AR ,2006(6) :10-13.
YUAN X K. Calculation and compensation for the
deviant angle of satellite borne TDI-CCD push scan
cameral J]. Aerospac Shanghai, 2006 (6):10-13.
(in Chinese)

(6] mam, T F3. HAHHRES R 2055 1Y Ak A A2 4
%010, k% #% T42,2000,8(3):203-207.
YAN CH X, WANG J Q. Method of coordinate
transformation for IM&.IMC calculation in aero-

space camera system [ J|. Opt. Precision Eng. ,



620 e K TR %17 %

2000,8(3):203-207. (in Chinese) (8] FA—.AMMILTR M AR LF HE T
[7] MATHEWS B, ZWICKER T. Flight test results #2,2002,10(4) :402-406.

from the ultra high resolution, electro-optical fram- LIY Y. Study of the drift angle control in a space

ing camera for reconnaissance and other applica- cameral J|. Opt. Precision Eng. ., 2002,10(4) :402-

tions using a 9 216 pixel X9 216 pixel, wafer scale, 406. (in Chinese)

focal plane array[J]. SPIE, 1999,3751:133-144.

1EE @It

.

=

B AH AL 25 44 5 AL AG 45 7 T R R E- PP 5T A, E ST O o AL AR T
mail ; gusongl126(@126. com AP S5 B, E-mail: wangshaoju

A& MA981— ), B\ . I FE AL 1E EHZA983—), B IR A, HHEE#
TP A EENE DRSS < B B OGRS % LA S W BT 5 T AE
‘M - @163. com

@ THTE

RiE £ X EHEEERIRA

K EVLBEMENLRFZKR.M OO
(LPERER KELFBEENRSDEF R, EH K& 130033;
2. FERFER FR LR, LFE 100049)

IR B T TR I B B R L O T e IR = A B PR R E A BRI R 1 OT Y DR
[ 3 T — AP T =M UM R s Bk . FE ARG EAT T = AIE IR A L 5T A =
FAIE LIS 2R DU AL  OF DLHON TR L 5 = A T 4 A A AR A IO T A TR 5 i T = A JE 3 1 4 A B R
AR D R R A A Al A I R B A R T A . OISR LU A A D SR R AL L 1
P2 A 22 D9 BV BRI S 980 TR ST AR B A B SRR R G AR U 0. 4 Mb, ZESUNE R
TS A5 8 32 368 R0 4 A 4 3 HICB) e B8 Dl 20 1 0 S FU R AU 2 3y L A ) O RBORTESE 1) 8 i pR 1R
A AR PSRN I [] 0 0. 43 ms. {5 F B 45 2 A W L xR 0 B0 R R 0L B R AL A R 22 I LAY
F8 TR 1) AR ] R g F) R 3 R



