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Abstract Jitter is an inherent phenomenon of on-orbit satellite platforms and is a difficult issue concerning high-
resolution earth observation satellites. With respect to ZY3-02 platform’s jitter, herein, we propose a phase-
correlation registration algorithm based on symmetrical energy distribution. Combining the installation relation
among charge-coupled devices at different spectral bands in the multi-spectral camera and considering the linearly
smoothing motion characteristics of the satellite platform, we obtain a linear-fitted jitter curve using a quadratic
function to eliminate system variation. Finally, satellite attitude data filtered from star tracker and gyro data are
used to verify the obtained curve. Experimental results demonstrate that the matching accuracy of the proposed
algorithm can reach 0.05 pixel using the simulated data, and thus it can effectively assist in the jitter detection of
satellite platforms. Using the proposed method, jitter with the amplitude of 0.41"-1.12" at the frequency of 0.63-
0.65 Hz is detected in the ZY3-02 satellite platform for the first time.
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Table 1 Jitter frequency and amplitude of different satellite platforms

Satellite or sensor Launch year Frequency'/Hz Amplitude”/m
IS 1993 0.01-300.00 —
ETS- VI 1994 0.39-250.00 —
MOC-NAM! 1996 1-4 ~15
ASTER!M %] 1999 1.5-1.6 6-7
QuickBird ™ 2001 1.0, 4.3 2.5, 0.1
SPOT 5 2002 ~0.003 ~20
ALSat-1%%1 2002 0.5
Nigeria Sat"2 2003 0.5 —
UK-DMC™%! 2003 0.6 —
MEX-HRSC™#" %1 2003 0.1-0.2, 1.7 8
HiRISE™#*] 2005 ~1.6 ~1
Beijing-11% 2005 200 3
ALOS? 2006 6-7, 60-70 1000, 100
Kompsat-25 2006 210 0.14
LROCH34 2009 6 0.1-1.0
Mapping Satellite-15% 2010 0.105, 0.635, 4.000 0.2, 0.1, 0.1
Pleiades-HR™* 2011 70.9-78.4 0.14
ZY3-010-10.12:36:37] 2012 0.6-0.7 2.5-7.5
Yaogan-26"% 2014 100, 200, 300 0.1, 0.1, 0.1

*Satellite attitude jitter frequency may be detected in roll, pitch, or both; the information listed here are from either or both.

"The amplitude has been transformed from on-orbit arcsec or pixel to ground meter (from satellite to ground) , which can show

the influence of jitter intuitively. Amplitudes not listed in existing records and research are indicated by “—".

Dl | e
| mesnciminine]
152 pixel
B2
e i) | senacz s
[

B3 s C—

} 128 pixel

}128 pixel
B4
Bl 2 205 AHHLA [ 0 B4 A A 22 2% 56 &R
Fig. 2 Installation relation among CCDs at different

spectral bands in multi-spectral camera
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Table 2 Statistics of registration error acquired form

simulation data

Error /pixel

Algorithm

Mean RMSE

PC —0.007 0.046
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Table 3 Jitter information for experimental data

Track 1D Frequency /Hz Amplitude /s
718 0.63 0.99
1379 0.63 1.12
11229 0.65 0.41
11365 0.65 0.97
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