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Abstract To measure the sub-pixel image motion which is caused by satellite attitude instability or vibration, the
optical joint transform correlator (JTC) is used, which is based on using the auxiliary plane CCD to record the image
motion in the focal plane of the satellite camera. The principle of this method is described, and the experimental
platform is built. The measurement performance of the JTC is researched. The results show that the JTC can
measure the sub-pixel image motion of the space camera entirely, and the accuracy is not variable with the contents of
the input images. The measurement error submits the normal distribution with the mean of zero, and the root mean
square (RMS) error is no more than 0. 12 pixel under the conspicuous level of 0.05. This can meet the operating

requirement of the space camera completely.

Key words remote sensing; image motion; joint transform correlator; measurement
OCIS codes 120.0280; 280.0280; 040.1490; 040.1520; 070.4550

15 5

23 A A LA T2 5 00z s 31 8% AR AL
1 N A T R AR 38 2l 5 O A LA B R B
Mo IR A7 AE AR X 32 Bl » by 7 A PRy B AR A M 4t R 2k
BRI B # . SUEGR N RAIRE . flinh 710
PR LK B LA 4] 2 R 2l e 5 A o S R Y DA
B A R e LS I A R 22 AR B R
RIARBIL 20 B 5 B 482 12 o AR B 52 Wi 1R S5 11 3 22

WimE: 2011-01-04; WEEMARER: 2011-03-21
E&mB: F% 973 i1 (2009CB724006) ¥ Bt ,

K. BT TREZEZET IS E 2N, T 20L&
e BEALA ALY JE A B3 AR AT A . i PR iX A
[F) 5T P 75 1 30 2 4 e TR S A 4R A R 1
AN RSO N R SR TR RS SR X
b7 1 2 ORI 16 o T o T A AR RS Ry
L A SR DG HLR 5 B BK A 8 A 5G4 (JTCO
EAPLE RS % T A B A R B R R DU G
FHE A 5o AT LLAE B S A R 8% L S BAS

EE® A B HA976—), 5 Wb BB . 2B s [ SR A B ot 2 A B A5 4 28 46 Ty TG A BF 5

E-mail; anfan2003(@ gmail. com

0712006-1



2 i

A S LR = AL AR IR

2 BRGSO S T AR A 1Y

9 Tk 6 A LB B BLIR RS 6 R BLEG B3
%2 A — 5 RO T AR B CCD #3025 4
ATV SRe S 5 10 45 R P 1 49182 S K 75 9 4
A G B T DT AR S 1 3 i i
PRIREE Y F L % IR ITC B % 5g e
LIRS B A0 3 F 8 4 B (B 7
Bt 7B R R (R T8 2 S o
5 CSLMD (A X 4540 L W 1 9%

digital processing and control unit ‘—

1 JERIRA JTC #1E

Fig. 1 Structural scheme of optoelectronic JTC
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Fig. 3 Images used in the experiment. (a) Airport;
(b) field; (c) city
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Fig. 5 Output under the different-sized input image
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Table 1 Measurement errors for different sizes of

the input image

Image size /pixel Mean-squared error /pixel

32X 32 0.325
64 X 64 0.252
96 X96 0.176
128 X128 0.109
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