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Fig. 1 The influence of image motion on space remote sensing image
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Fig.2 Worldview—-2 image of the Fukushima Daiichi nuclear power plant
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(a) Space target image with no image motion (b) Space target image with image motion
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Fig. 4 The influence of image motion on space target for space—based imaging
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Fig.5 Mechanism of motion blur and geometric deformation
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Table 1 Technical index of JL-1 satellite

Parameters Requirement

Orbit altitude/km 656 (sun-synchronous orbit)

Spatial resolution/m =0.72(panchromatic)

< 2.88(multispectral )

Width/km =11.6
Continuous imaging time/s 400
Maximum angle of yaw /(") +45°
Work mode Push-broom, wide—angler roller piece and stereo imaging
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TR 2 5 AR RS AN B BREMG « 1 TE, R D JR DL 9 R SRS, AR A0 AR A B Sl R R R A T R AT e R
Motm g% s it — 20 il ad TR A R SR SR BT 0 T AL TR BOAR N O 8, (SR F B L3N, SE BLR RS 4
o TEBVECE WoR bR — 5 TR EPUR RS AME S T R A O T 11 IR B B A T 0.3 0407 AR B2 L .
P 6 S 35 AR — 5 52 PR AE LA B B A B A L LG R 7R B MTE B9 S2BR I B 6 0.086 , )R 141 4503 M , T WL 1%
MMz AR E 23K 3 T i RSB

He #Hh—FHBEEGTAILL)
Fig.6 JL-1image (Abu Dhabi)

B DR B AT TR R AL B0 B v B 643.8 km, W RE W R I BUE R L. RS S
FRFAHL , ARPLR ] 75l = RO R G, 1 10.8 m, BT 3 5 TDI CCD $H4% . £ 454 (0 %) ML 43 ¢
Rl 5] 0.42 m, 2630 BER AT E) 1.68 m™ .

15 O3 22 TR D3 A BE e R O £ 507, TE KA BE AR I, b0 3 RN L G AR RS B AR TE 25 S
745 1 T AEARFRMAE S T, hoo g 50 805 0 BV il ) 25 5 i 42 . A2 B S R ff L A B o AR TR
A2 A1 o ARFAM A7 8, N R A 37 R 4 B ) ) 25 S R T B o Oy 7 R sk — ) L, 5 1AL A 465 T % R 4 ]
3 DR B R B 0 SR L AR I ] 6 5 X 5 23 MUTF B9 5% e 10 55 2 B s < il W xd T b idg 7 TR &
KA L AG B SR R0 Bsf ) 43 X 33 8, PR MTF B 4 K.

5y M TR B G O SO A LI SRR O 2 X 107°C0) /s, B GBIk A8 I X R
MTF B 520 8/, 2 0.989 7. FLIE 52 BUAR 0T L 92453 5%, IR o i TR 28 2803, it S 8% m -
1B B AR AR B LB, PR, 78 S B 1 FH v, SR FH AR 40 B T 90 1 56 6] 35 5 OF i i — ) J ., R4 ) ]
R A 43 B[R] A8 3R 22 [] 11 56 2R AN 48 3 TR .

Bk DL 5T A6, BE B 4 AR AL 0 % IR B AR AR TR O ), BT R = R K A AL, S T
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H7 FARRGAETHELETLL S QW R o0 EER

Fig.7 Difference of integral time between edge and center positions of camera of focal plane under different satellite view angles

*2 RASFASHMEEER, UEZEGMIFERBNEANROMAKZERRINEZEAHNES

Table 2 MTF and the difference of integral time between edge and center positions when the integral time is set separately

View angle  Integral time series Integral time difference(before)  Integral time difference(after) MTF of edge position
30° 48 0.81% 0.26% 0.994
45° 48 2.4% 0.82% 0.938

x3 MONERHERoMEHFEZ HEHXR

Table 3 the relationship between integral time series and integral time frequency

Integral time relative change rate Integral time series Image move Integral time frequency demand
8§x107° 48 0.02(pixel) >20Hz
8§x107° 24 0.02(pixel) >10Hz
8§x107° 92 0.02(pixel) >40 Hz

1E T B A R 500 55 () AH AL PR RS o 0, TR R AR ML 2 80 36 4 BtoR o A5 B A BT AL Bl
96 e if , ANRMTF FIEART , A REFENER, FESERWMFELIF /R, TTLEH ,MTF T [E4HR
R 2T, X MR R SR e R s 5 RS R E R E R MK, B RIEMTF FEAKT
0.05, W) ZE sk =l B AR e B A KT 0.001°/s.

*4 DERMANSH

Table 4 Technical index of the satellite and the camera

Parameters Requirement
Orbit altitude/km 600(sun-synchronous orbit)
Camera focal length/m 2
Off-axis angle/(") 6.5
Spatial resolution/m <.2.62(panchromatic)
Maximum angle of yaw/(*) +40°
Work mode Push-broom, wide—angler roller Piece and stereo imaging

42 IDETFEAEHNHRSENEBIENRGRER R0 R M2 RIRK

X M B R G B T AR S AR b R A R PN 5508 Sl B A 2 7 A R sl o i B ORI AR
AR I3 I B BE W 4 A 9 22 AU 2 AR R (L e 52 S/ 33 e ik B e e i o B AR B R R B, R
AT B H 5O B RS E R . TR BERORIR RS BE K, 22 5R A/IME T R BRI , £
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Table 5 the relationship between MTF decline demands and attitude stability

. Level off imaging 40° pitching imaging 40° rolling imaging
MTF decline . . X . . .
attitude stability attitude stability attitude stability
0.05 0.002 7°/s 0.001 5°/s 0.001°/s
0.06 0.004 6°/s 0.003°/s 0.002 8°/s
0.07 0.006"/s 0.004 5°/s 0.004 3°/s

b 4y S TR HAR TC A 43 BER AR /D B 2 S BUR RS 19 77 A IR MR B i . BFSE I R (AR 3 o
20~40 Hz) AU BHILAR (PR sh 450 % 1~2 Hz) A9 4R 362 BE ) B 25 20 A0SR R .

Wi S WF AL TE - & BRI & B AR SR BOVE HIOC R S5 T e 7 R4 IR A RS R B T B 4&
HHEALE P55 6 M &% . B IR R B4R % AR 5 e T MTF SR 34, 31
T, 5 20 ST B TR S R A B RS A R A T IR B R B g AR OR O T
T i R I B S e

2004 4F ,BATC ) MCCOMAS B K % & T i B4 1 5 31 PFE A0 15 EZ 4K 4 ( Toolkit for Remote—Sensing
Analysis, Design, Evaluation and Simulation) , H] TR 4387 5 Wil 18 MO 2= KRG R T it . 7ER AL %
JE SR E B4 TR 2% MTF B 52, 151 8 SR 12 B 5S40 1 5 B4R 5 3504 PRI B T sl SR

il

L

F8 FeBldR®wm Ty mEk AR
Fig.8 Influence of platform vibration on simulation image of optical remote sensor
[l A 2000 47 JF 4 IF 5% TR 65 SR X AR5 Wi 1) A BT 58 T AR 9F 58 S0 60 45 vh B B 1 A G LT |
TR BE P 2 SEHLBIT R BB L R B o T A TR WS B AL st AL ST BT AR B . BER L BNE
AW TEEERN K, WARRS 0 L A5 B e b TR 3 A 00X 55 22 A B2 P 5 BRAR 2R AT 0 A G E . TP R
Bt P4 22 E AL 2 3 ] A 25 () %) 3 e B AR B T T i B B9 T 98 B2 2 — , 2008 4R , T il i S 15 -01.,02
03 A i 73 B FOL 2 40, A Wik %) TDICCD A ALY B R i A O IR A BIBETE o 2% 5L A PG 22 6 HL T BE
SERTSE R, BE TDIAR 3 20 15 1 B I 1) 52w o Bt 22 38, 05 020 B 7 3 3l R Al A0 = 1> 7 1) 14 B
PR3 A BL IS AG TS (852 0, O 25 AR B8 AN B2 8 7 1 < 05 vk — R SEmS 42l TDT CCD #e 5% 3, PR 5551 07 101 5
QA% B T 1] — B0 X Bl 7 125 45 1 A 48 0055 AR — 5 TR bR AR AR AL i DR AL A 18 7 i SRR B 5 7 1
S8 3 A AT P R P 5 A R A D T, DT 58 AR RS R B AR B
o T R AR (B 2 ) S SR R A Y 5 6 5 R GG A g AR 2 T L LM B i BB, 2019 4%, R R
BE A RGN I 3B/ S50 N T — G DI AR T ) RSSO 14 1 36k bR BRCHE A T B 0 BT 4 AT O ik L
FH BT A5 4% 346 pR A, 52 B[R] — LU QA8 TARAEAE R ol T B S BUSR B R 00 Bfh o ELRE QA 2 e e v Oy JUE
(R R AEAL P R AT SR ARAS T A2 AR TR B 52 e 1 1 5 R A 15 A% S0 3 A TR AN 151 10 BT o
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Fig.9 Image motion testbed with high fidelity
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Fig.10  Waterfall plot of measured image motion

e H A IR 20 5 R AR B 0 58 7 1, [ LA F S8 A TE o i SCHR 2 Y 1 2 28 TR O S B EE L 3
e BLE T 5 A KA H 14 FE 2 (Control Moment Gyroscope, GMC) . TR fE#Lia 17 W18, GMC Fil K
FH 323K 2 HL#4 (Solar Array Drive Assembly, SADA) . KZIK S HLHY 55 iz 2 E80F 23 5 R AR 2 o 8047 % i
Bl 1 FE R RO < B s g R A9 AL AL S ] B S AN Bk 0.1 80T . B H 4k T TR P 5 ARG 2 B A i
PR B M 55K, 32 1 CMG T 88 MR B Ik -+ A7 28080 B U ™ I 8 R0 i B0 410 8 7 5% 5 ik Ao B A 2l 42 328 4 B %
50 B B A0 PR 1T TR rh A AN IR (A AR SR BB B RE M L R AT BR IR I, e AR A AR T, e

BTOUR  AHBLBEOSE I ) A, e AR RS /T 0.1485T .

CMG CMG Parallel vibration Satellite major | | Payload installation Camera structure Image
disturbance responce isolation device structure transmit surface responce vibration motion

W1l ®masB T 2Rk RERED HHEE
Fig.11 GFDM-1 satellite impact link of micro-vibration to imaging quality

12 v oy 2288 TR A AT B8 B0l FEAL S IR R, T LA s TR 8 8 B A 3 i JCAT: il L i A2 E | 1 %))
PR PR Fb TRBIL A 8 3 T AT T B, R — 2 R L AR IR Sl 0 A kT
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(a) Dubai airport image fusion image (b) Enlarged image of partical road

H12 GFDM-1T 24t F .7
Fig.12 GFDM-1 satellite image of Dubai airport photograph

T U EUFRAATTLUE X T 6 R85 E AR5 X0 AR 0 52 e K A2 07 T, [ NSNS B 41T
TS o T IR RS B A T g8 ST AR A B - 5 56 5 I AR I A B B R R R o 2R TR R B
il B 5 Bk vk W] O 3R E S 2 BEE Y 1R R TR 0 IR S A S R R AR S o A BT R E
Landsat-8 T2 %8 FEYETE 1.7 prad/2.5 s X — 48 br , A] DL 36 [ O TR B A8 R0E - A 88 i A F
BEPER - EMNBRBLESZE ZHBIE, BNERILGE R MHCHRIE., RATENEREGRR, B2
BB BERREE MY 6 Ls s I fE L E R - AR B E S B IER SR, R e mes G
G5 BT R B GBI 5E 1]

5 ZEXXRMGRE IR METF R

23 ) K 148 G 5 i R (R 3 Rl e — DAL 0 R G TR, 5 B 7800 % B 45 Fh Wt sl U5 L R I I 15 7t 90 il
Yol , & BT 2R 0 B8 10 25 K R L % T 2 s i R R BT T R

] MR LR T i X 2 ] R SCEE I AR R BOR BB 5T, b BT AR I BOR R B AR C &2 L R R R
AR N A 3] SOLAR-B K %5 K FH 2 58 0 3 K 25 B 8%, /& 07 5 11 K 25 B3 45 (James Webb Space
Telescope, JWST) %754 1Y 25 (0] B i v .

JWST 25 ] B8 55 B 50U 22 6 R, G B an 151 13 firs ™

6 JWSTZHZEIRHESH
Table 6 Technical index of JWST

Parameters Requirement
Diameter/m 6.5
Focal length/m 30
Angle resolution/” 0.1

JWST 7EB TAE R B b i) AR VR AR A, R R GG : DR SRR R 58 2) B8
21 % gt (Attitude Control System , ACS) (B #5 Jhy # J2 A% R , B B0 & O o7 1A% S, SO AR S R S0 A T L
F) L AE 0.1 s B LNl S N L 48 RS R AR T 77 AR AR E AR T 175 3) K % B 45 & 48 (Fine Guidance
Control System ,FGCS) . fEiX = MG ARG R ILFIE T, 384 20t 53 R 40 948 a2 T 81 0.0057 7
Pl 148 NASA 2022 A Hi (B HE IWST HIHB B F i R b 2R AR A 2 —.

ATLAST (The Advanced Technology Large—Aperture Space Telescope)j& NAS #4194k IWST H#HLZ
JE MR N R SCEI ML 8 me ATLAST-8 m R GEH RE W2 — M ANE SRS, o
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Fig.13  The layout of IWST

E14 JWST ##EFHRELE K
Fig.14 JWST image of deep space
PR AW R G, R WM AR AR B L A 15t 5 2R G (A 9 n 3 o o RN R AR RS ) T AR LB 6L
RS R T 80 ) 2 R SO e M A B0 IR AR DR B RN B0, Hh 2 1 00 6 e R S A UL 27 1 e A 4
TS RE . & 15 S A SRR R G0, E B ALHR % I B K02 B A% %48 \FSML(HR & HL B 28 3K 31y ) G sl ik i
(FE 2w gs | R A H R Ok 30 7 3 L i 505 PID 586 92 B 0.001 517 4 i R BE R s bl 8 A5 o M52 BR
FkE EERR R ATLAST -8 m X GMC MR 3l R 1 T REiR Ab 3, 38 2ok X B — A 7 A PR IR 00 % 3647 5 A EERC
T, VA I 2 i R 20 W SORE S0 o 0 g B 22 2 AR MLA A 2 I, (i 45-4% 13 28 AHATL A 9IR sl i (i R IR 22 0.000 27,
H AT, A TS A b 3K O R BB B A%, A A R AR i B R LE B . S s A R ik
K 2 R A MPE S R G0, A — S50 BE T B0 0 5 i Bk W AR S5 A L F BT L B AR T sl A5 3
TSI A E P TEFE RS AT B A TR R AR B A R A, D R AR R LK 1 AR B B AR AR B 9 O T L 1A
b T2 = A BB B
HRRBE I B AR W AT 5T T I sk 0 SO T P A s )R SR I B R 1R R R A9 R 2 [T 5 i 8 TR
N HLHT G v R SR B 0 AL AR T RRAIR R R R IR R A BERBRRE —HERRGHEAR T E,
EHA TR HIWST BinGiRB REAMRIZAL . 78 H A Bl ie SO, sl B X SRR s il R g (¢
BESRCNER TR ) AT TR . SR BOR AL EE 1) SRS B AR R 0 41 43 B 5 2) K H AR FSM b B2 3K 3l
Pl s 3) KA FSM RGEHE 5 4) RAEIR /& BE P PR 43 0 S0k i 55 05 1 R 983 A8 43 g 05 B0 43 i 52
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1. main mirror; 2.near-focal optic compensator in the form of moving diagonal
mirror; 3.fixed diagonal mirror; 4. light detector; 5. Off-set fine image motion
(position or/and velocity) sensor; 6,9 and 10.micro-procrssor; 7.a fine piezo-
ceramic micro-drive; 8. a fine sensor for the image motion compensator’s
2 angular deviations; 11. optic compensator as moving secondary mirror;
12. electromechanical micro-drive.

B 15 ATLAST-8m % & £ 4%
Fig.15 Ultra-precise image stabilization system of ATLAST-8 m

RT BERGENREXESH
Table 7 Key parameters of FGS

Parameters Requirement
LOS stability/” 0.2
FGS detection precision/” 0.02
FGS frame frequency/Hz =100
FSM angle resolution/” 0.02
PZT position resolution/nm 16
FSM rotate range +30
System bandwidth/Hz 8(optic closed-loop)

50 55 30 1R W > B Bt
Ui B M id =G RIRR B R G )n 1 6 1 B A IR 3l D 338 A €] 14 o 28 o | me 28 09 90 4l 52 30 14 2
i RAETF 0.027, i 2 R G RIAR E B 0.2" AR AR 23K .

g 10?2 — — .

2 ResidualPS after vibration isolation|

2 Original vibration PS

3 10° Residual PS add point tracking

8 Residual PS add FGS

~ - ) wooa ' C:
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210 R b d M P hd

Z 0! 10° 10' 102
Frequency/Hz

H16 Z3RERERAE ORI F 8
Fig.16 Residual power spectrum after the precision image stabilization system
SCH A R R RGEME AN 17 FroR o R GEBCTTH R b R I 52 PR AR O AT & B WL 8 s . IR Pk
AT DL Y, 32 2R G0 0 S0 R 7R R R s o3 R 2 L N [ 2 i, 3 v — B 4, O R I AR FSM B & H
JEE K Bl 47 1] 3t R g
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H17 RBERBBPILAKEHR

Fig.17 The diagram of precision image stabilization verification system

RS BERGRGXBESRTIXA/EE

Table 8 Key parameters’ conformities of precision image stabilization system

Parameters Design target Realization target Conformity
LOS stability/” 0.2 0.02 Simulated
FGS detection precision/” 0.02 0.004 4 Calculated
FGS frame frequency/Hz =100 110 Measured
FSM angle resolution/” 0.02 0.001 Calculated
PZT position resolution/nm 16 0.6 Measured
PZT voltage resolution/mV 26.9 0.5 Measured
FSM rotate range/” +30 +32 Measured
System bandwidth/Hz 8(optic closed-loop) 16 Simulated

6 RERNF[EH NS EAMEF IV

RS PER A LR F A R0 /MR OE B B TDT CCD 4RI 88 1 52 35 R 5 b 0 IESh KR
LR R B U R T 18 R o 24 KR R A LA AT I, AT L E R A A
I35 2% 3 A LA A % B I I IR 52 1 U6 O A A R o I K/ 45 A B 2 A8 1

A
<V Mars orbiter
e B
P | — ala\ TR
21 fo\r
f . . R
I, 2 F, Mars

large elliptical orbit

W18 kE#HHETEH
Fig.18 Diagram of Mars orbit

—

G, KRR AR BILAR T 1001 ) FRS T B R KR PR GE  A a AT  RE S BE R BEAE OG EORE A B
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B, 8 5 sh 2 B PR LA AR 30 2 B bR (H bR 0T BEZ B S 800 A8tk 284k A ALEa 8 B bs , R B SR E
JE b A% 5 B A 52 e, DA A B s = IR AN R 19 Fran . MTF MR 4026 9 s, N R P35 3 MTF 5%
WHIRZEM R ML, K 20 i, T LA B FUEIRZZE K, MTE R ™ &,

Vacuum tank

Collimator
H Dynamic target
Measured camera simulator

Ground test
equipment
E19 K

Fig. 19 Test link diagram

£9 MTF WiX&R
Table 9 Test result of MTF
Test number Test condition Simulator rotate speed/(°+s™") Horizontal frenquency MTF tested
1 Orbit altitude and velocity adaptived 80 5975.245 0.140

Precision orbit determination 1 km
2 . i o 80 5952.381 0.127
Precision velocity determination 1 km/s

Precision orbit determination 2 km
3 . . o 80 5927.180 0.122
Precision velocity determination 2 km/s

Precision orbit determination 3 km
4 . i o 80 5907.173 0.113
Precision velocity determination 3 km/s

0.14s T T T T T
0.140 ; ‘

0.135

0.130

MTF

0.125

0.120 -

PRTES SIS SUURE WO U PO . 1

i i i i i
O'1100 0.5 1.0 1.5 2.0 2.5 3.0
Orbit error/km

K20 MTF 5#ii% £ x K %
Fig.20  The relationship curve of MTF and orbit error

H B BNEBE R R S DAENERPE AR KR ZES . —Jm, A7 & 0y 8 o
il SRy B K RV R B, B R IR AL A A R B X AR A R T AR T S R OR s 5 — T
T, AR B R s, B0 HE 2 %ﬁuiﬂ?ﬂﬂ“ i AR R SR 4 B RO A3 O 1) A AR O 1)L (AR S
B AR ST A A

BT UL, BB K O HLIT Y E AR 7S S S T R R AR AL R A T A 19 TR A
BRI BT T UE . SRR 10 R, AT RLE R S RGBS EAB T SIS MTFMEARAK, %
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Table 10 Dynamic MTF test value

Test number Integral series D.yna.mic MTF . Dynarl?ic MTF . Image? motion
(adaptive image motion) (calculated image motion) matching MTF
1 8 0.112 0.110 0.982
2 16 0.107 0.102 0.953
3 32 0.105 0.101 0.962
4 48 0.104 0.102 0.981
5) 64 0.109 0.108 0.991
6 96 0.108 0.104 0.963

20204 7 A 23 H ,Fo B B A K B ERWAT 55 K 8] — 5" B0 2% 52 & 5, HoA R0 2 — e e B
FABIL, T X K 2 THT HEAT 155 4 S8 4 €0 B 0 A g of Je 350 T DX SR AT o A AR S pE A
[ 21 28 “ K] — 5 " FE BT B Y R 4 60 R, 41 8% i 2 29 330~350 km, iR 70 BE 2 0.7 m, R KA
KRR FRAH /N ER IR G AT DL, 2 DAGIE WY R AR K B B0 AT 2% RS IF 5T R b2 T T Ak T I B T A
KF

B2l RE—-SHEXEHHFRA
Fig.21 TW-1 satellite image of the planet Mars photograph

7 REZEBHRAERGREGBZ NS T RMEFFRIK

R 23 0] H A5 2 AR R 58 B B S AR 2 Bl BOR U, R GE MU e R, R B2 2%, 3R, R R A
W, IF HEA IR 0 BOA BURE . HEORELOTE TR MR R w5 7E R P & LX) H
PRAAS, B RE , HIC e R F B b 2 A bs SR PUIE bz sl o RGR IBUR B4 B bR 15 12 JE 4% =2 18] (9 A1 %)
B FEGSBIBM] A B . AN, KIS A B B BR Koz SR R ok Bl L AR RS TR
M A 0 T 530 LA R 00 o B4R R PRI, 7 A ST AR 2R G I, A 25T LA 25 K 2 PR 3R 77 A B AR RS Y ST

F T IR R 2 ) A 0 2 AR AT AR 5 Y B SRR DRI 1R A0 20 O 8% SRR v B A OC T 2R R R8 01
BT B AN B A DG A T PR DG A BIF A PR R A L T R Y O A R B g serh Y
KL= (8] H AR R R GRS A T 24

R e e It TR AR A, FAT 1IN e 8% H b 5 1%l Z TP AE S R s gl o (BB IER f (2, y ) #EAT 1
B8, 20( 1) Ay, ()53 BIRTE 2 0y 7 ] b AR L A B FRE i) A8 £ (4 32 3l 2800, (B T BRIt ), 45 258
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Current Status and Development Tendency of Image Motion and
Compensation About Space Based on Optical
Imaging System (Invited)

HAO Wei*, YAN Peipei"’, LI Zhiguo"*, CHENG Zhiyuan'’, SHE Wenji"*
(1 Xi'an Institute of Optics and Precision Mechanics of Chinese Academy of Sciences, Xi'an 710119, China)
(2 Key Laboratory of Space Precision Measurement Technology, Chinese Academy of Sciences, Xi'an 710119, China)

Abstract: Along with the development and progress of science and technology, the image quality will be
affected by variation of orbit, attitude angle and other factors, as well as tracking speed errors, platform
and moving parts jitter. All of these factors will cause image motion, which will lead to image resolution
reduction, image blurring and image quality declined. Therefore, how to suppress the impact of dynamic
image motion becomes the bottleneck of obtaining high-resolution images. At present, the existed
researches basically analyze the factors of image motion from a separate application field. They do not
present the generation and compensation technology of image motion of space-based optical system
systematically and comprehensively. How to suppress the influence of dynamic image shift gradually has
become the bottleneck of obtaining high—resolution and clear images. Compared to the conventional ground-
based telescope, the space one can get away from the distortions of the Earth’ s atmosphere. So less
background noise, wider optical wavebands and higher imaging precision to the diffraction limit can be
achieved. This paper analyzes the various factors that produce image shifts during the imaging process of
the space—based space target optical system and on this basis, comprehensively analyzes and locates the
factors that affect the quality of dynamic imaging. Aiming at the problem of unclear imaging caused by
dynamic image movement in the process of space high—speed moving target tracking, the degradation
mechanism is analyzed, and the satellite platform disturbance, moving base tracking stability, stray light,
defocusing, and imaging distance within the integration time are analyzed in detail. The influence of factors
such as changes on the dynamic MTF is given, and the mathematical model corresponding to each
influencing factor is given. An image motion compensation scheme based on FSM is given, which has been
verified by laboratory tests and can effectively reduce the impact of image motion. During the space
camera's on—orbit working process, vibration caused by reaction wheel assembles; solar panels and lower
frequency can be compensated and suppressed by attitude controllers. While vibration with a smaller
amplitude and higher frequency will still convey through the platform to the sensor, resulting in subtle jitter
and weakened attitude stability of the sensor. Due to the tiny unit pixel view angle of high resolution
sensor, jitter will lead to the image point of the ground scene indistinct and imaging quality declined in
exposure time. With the development of spacecraft attitude control method, sensing, optical system design
and manufacturing level, how to suppress the influence of dynamic image shift gradually It has become the
bottleneck of obtaining high—resolution and clear images. In order to realize high resolution imaging, the
space—based space target optical imaging system has higher and higher requirements for the spatial
resolution of the payload, and a wider and wider range of motion adaptation of the space moving target.
This paper sketches the mechanism of image motion influence and image motion compensation
technologies. On the basis of that, this paper classifies space-based imaging according to the applications,
such as remote sensing, space astronomical observation, Mars exploration and space target detection.
Furthermore, we introduce in detail the research progress of image motion influence and compensation in
the fields of remote sensing, space astronomical observation, Mars exploration and space target detection.
This paper provides the research progress of image motion influence and compensation in the fields of
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domestic and international in recent years. Through analyzing the research, we can further improve our
understanding of the development direction of space optical technology, and provide new methods and
approaches for the development of space optical technology and equipment.

Key words: Image motion; Image quality; Dynamic Modulation Transfer Function; Image motion
compensation; speed stability
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