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Abstract: Along-track interferometric synthetic aperture radar (ATI-SAR) can be used to detect moving targets
and measure the radial velocity by using the interferometric phase information of two synthetic aperture radar images. In
practice, owing to the instability of the phase center of the platform and the antenna, the change of the interferometric
baseline will cause a cross-track baseline component, which will introduce a flat earth phase to interfere with the
detection and radial velocity measurement of moving targets and thus the change influence should be removed. In view
of this problem, a time-varying flat earth phase removal method is proposed based on the echo data. In this method, the
influence coefficient of the baseline in the flat earth phase is estimated through the least square method, and then the
estimated flat earth phase value is inversely calculated. These can remove the flat earth phase in the interferometric
phase and improve the detection and radial velocity measurement performance of moving targets. Finally, the
correctness of the theoretical method is verified through simulation experiment, and the phase error is calculated.
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Fig. 2 Schematic diagram of baseline inclination
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Fig.3 Flow chart of the flat earth phase removal method
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Tab.1 Simulation parameters
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Fig. 4 Change curves of the pitch angle and yaw angle
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Fig. 6 Unwrapped phase

s B 8 4 128 i, R JH e /I 3R 0 X i 4
JE AR 2E AT 2 5O T, IR 2E AT F- 3 AR 07 5 3, B AT

(GEIR R RV RA AT SN a2 R VAR R (1]
T B SF 3 AR 7 )5 45 B B S5 SR A& 7 B, ol LUE
Wt 7 S B [ I 22 1 F 3t A 7 245 3 L BR L IR Y a8
) H bR T LA 21 TE B 00 4G 00 R 2

. .
= 1L0¢
=
% 0.5~
0f-
05kl : \
15 %10
~ ' 2.4
{;0 S ) 2.2
J,
%, 2.0 |0
Vg T
E7 ZHBHRETR
Fig. 7 Ground moving target indication
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Fig. 8 Inversion error of the flat earth phase
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Fig. 9 Inversion mean square error of the flat earth phase
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