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Image motion compensation method of high resolution space
camera’s imaging with pitch angle
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Abstract: In order to make the high resolution space Time Delay and Integration (TDI) CCD camera
adapt to the satellite pitch attitude angle and enhance real-time ability of space remote sensing, the
influence of satellite’s pitch angle on the imaging of high resolution space cameras was analyzed. The
optical projection method was used to qualitatively analyze the differences of image motion velocities
among different fields of view when imaging with pitch angles. Generating principle of image with
traverse image motion was promoted according to the operation mode of TDI CCD. The model of
recovering image with the traverse motion image was built, and the simulation experiment and its
algorithm accuracy analysis were accomplished. The analysis result shows that the larger the pitch angle
of satellite is, the more different the image motion velocity of various fields of view is. From the
emulational experiment and accuracy analysis, it is seen that image without traverse image motion could
be gotten by the method of image recovery with traverse image motion, and the higher the collection
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digit of image with traverse image motion is, the smaller the error of grew value is. The ability to adapt

the pitch angle of satellites is enhanced by the method of recovery of image with traverse image motion,

and the capability of agile imaging of TDI CCD space camera is greatly improved.
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Fig.1 Two pictures of ceiling taken by matrix CCD camera
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Fig.3 Instantaneous geometrical model of TDI CCD imaging with

pitching angle
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Fig.4 Sketch map of generating distortion of image with

traverse motion
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Fig.5 Sketch map of generating mistiness of image with traverse

motion when drift angle is 45°
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Fig.6 Sketch map of generating mistiness of image with

traverse motion

Bl X () A4 AT R 56 1 51 i AT — IR g
7= A B H A S R A AR s au(i) M Zad 5 HB
i R R Y (k) X () R B = —A BN, il an
FESE — SRR X (D) IEGF 5 TG00, I 2 1,
T TESE AR H S T /3, M 7E He & A5 i
VA ) ay(1)5tky 1+1/3=4/3, DL EHE, T ) ay
(2) .ay(3) .ay(4) LA K ay(5).

MR AR AN R O, /N T A AR A% o B B
g DL bR T RLE A 5 AN TR, R 5 A
TET 9 RIFW IR, AKX (Q) s,

5

Ym=§mmmn
Y®=§mmﬂn
Y@F@%mmn (1)

Y@Fgmmﬂn

Y@F@%mmn



2446 POy SR

7Y

Arbay(k), (k=1,2,---,5) 0 B H Y BB EUE ; a),
(k=1,2,---,5,j=1,2,---,9) 0] D)3 i #% [ 4R % 3
HHk

XK TR R, EAM
— i, HZWMAIEREH B3 X(0), (i=1,2,3,--,9)
(4 55 b —A 5 I T BRAUAS A SE i 7 BR AL, gl T LABR
SER AR X)L (21,2, 3, -, 9), DA T 453 &2 T 1K
18, 8 SRy B M e B O R v

WHEAFOLT  AHABAR TR R RS BT 22 B A K
PRI AT AR S 43 2, R A AR B8 il A ) 1R R iR 22
(RS2SR I, g — 2 v (%) R [ AR 3% # BOR ) (8L XA
PR BN WA OG0 7 B A, e mT LAl k% [a] — 5t
HATPIRAR , BRI IR LG 2R R B AN AR, ]
DLl o B |/ CCD 43 B Xt ] — H #r el #5 2 /- CCD [F]
FF 6T ] — H A 5 B R R, TG B i CCD 14
05 1 S48 8 7 1) e fASTR], RIAT A5 3 R AN )4
BEBHEIL,

g Lk, T LIS LU 458

(1) Y0 ) A8 S B AN R T T 1) 48 3 B i, T
L3 3 [R] — S5 0 PR R A R R R RS i R, kR
tH O RS B R

(2) I A dlL, AT LA AS [R 2L R 50 R AR
) A A% T (R B EA TR A2, AH 2 T2 X AN TR 35 BT 40
By BUR RS (R B 64T T S DT fic . A — 4R
TCHUNT 2 f5 R BB, AT R v R AL a)
HOAGET 0 By XA . 0 RECZ I/ T8 A
PR3 B 4G 0 E G, DR 3 i b Dy 2, AT DA SR DR DAV
G108, TR HCR 96 9 T BRI, Hodg— 4434l p
MR TCEOR W] LA /N T 55 T 192 1Y, SEBR 43 2 )
AR R 1) 15 A 1 22 BR W A /N T AME

3 HEGBEGREEHTELXRE

£ MATLAB 3355 T, 38 2 47 B 92560 X6 1 1) 12 8%
PUR A AT T 360, YEA T 5 0R R B2 0 e r . 10
R85 1) 19 8% R AR S B, ARl A B 1 5 T A 1)
8% B T ey PRIAG T K 107 1) 55 0 A AN [ A8 [ 456 B T
TR PR S, AR5 0 RS B 21T % 1T 8%
DL 7 IR BRI TR AR | o Je AR A0 2 4 50 3y e
Oy, 48 T IR R R EIR . fF 5E R
K7 FiR,

WX 8 WAV A B3Ry 5 MG ITA 4 4

BITHY 10 L EHGHEATAbB]  ARAT 1 Rt 1) RS K 2 Y
B, sl 7 fis , m] LA B R B BE 52

S
i 50 70
(ch

TETETEL 0 40 #0
{eh (f)
[6 7 8 PR MG R AR ALEL 10 7 B R 1] 1R B I 150k 52 45 2R
Fig.7 Result image recovery with traverse image motion when

integral grade is 8 and collection digit is 10 bits
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Fig.8 Recovered image when integral grade is 8 and collection

digit is from 8 to 10 bits
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