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Image motion compensation error analysis
for TDI CCD panoramic aerial camera

WU Hong-sheng’, PAN Ning®, ZHAI Lin-pe'

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. Shanghai Jiaotong U niversity, Shanghai 200030, China)

Abstract : In comparion with a pushbroom aeria camera, a TDI CCD pendular aerial camera has a larger
angleof view , but it has the problem of image motion in the direction of pendulum swing. A red angle
IMC (image motion compensation) is therefore proposed to lve this problem. Experiments proved the
oorrectness of red angle IMC. The error of FMC (forward image motion compensation) is analyzed taking
a CT-F3 camera as an example, and the system performance suggested are asfollows: the precison of TDI
CCD integrd time should be more than 5 %o, and the compensation precison of scanning mirror should be
over 1 %.
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Fig.1 Schematic diagram of pendular aerial camera with Fig.2 Schematic diagram of IMC in the direction of

TDI CCD pendulum
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Tab.1 Parameter and error of the sysem
©)
f (mm) 1500 1.3
VvV (m/9 2 2
H (m) 10 000 20
t (9 0.005 2
wy (°/9 3 0.003
w, (/9 3 0.003
8 () 45 0.004 5
(7) 1, TDI CCD
, 2 2 , TDI
CCD 1% 2%
4.3PMm,
0.5% , 3.7Um,
2 )
0.4% ,

Or=(4.3-3.0Mm=1.34m, (8

Yine, = 132.6um . (9
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2 (M m)
Tab.2 Error esimation of FMC vaue of image motion (4 m)
(9
VvV (m/s 0.000 1 0.000 05 0.000 02 5 0.000 012 5 0.000 0125
(29%) (1%) (0.5%) (0.4 %) (0.25 %)
250 13.8 6.9 3.7 3.0 2.1
222 13.5 6.8 3.6 3.0 2.1
194 13.2 6.6 3.5 2.9 2.0
166 12.9 6.5 3.4 2.8 2.0

3
TDI CCD CT-F3, 1 500 mm,
1:5.6, 4 x 35° TDI CCD
:38 pl/ mm
3 3, :
10 cm, 7 km
, 24 pl/ mm,
14 pl/ mm
6
3 TDI CCD D1 CCD
Fg.3 Photoof TDI CCD camera
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