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Efficient Motion Compensation Algorithm for Ground Moving Targets
Based on SAR-ATI System
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Recently, well-known SAR imaging algorithms have been developed to form the focused SAR images for stationary targets. In
general, the conventional methods exploit the range variation only defined by the motion of radar platform and SAR geometry. However,
for SAR imaging of ground moving targets, the motion of the targets induces an additional range shift, yielding the blurred SAR images.
To overcome the problem, in this paper we propose an effective motion compensation algorithm operated under a multi-channel SAR,
named along-track interferometry(ATI) and phase unwrapping to directly estimate the motion parameters of the targets. In simulations,
50 Monte-Carlo simulation results show the effectiveness of the algorithm in the presence of noise.
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Fig. 1. SAR geometry for ground moving target.
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Fig. 2. Flowchart of the proposed algorithm.
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Table 1. Simulation parameters.
Simluation parameters Value
Carrier frequency f 1 GHz
Frequency bandwidth B 128 MHz
Pulse width 1 us
Pulse repetition frequency(PRF) 3 kHz
Coherent processing interval(CPI) 0.6 s
SNR 20 dB
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Table 2. Radar platform parameters.

Radar platform parameters Value
Antenna inter-channel distance d 2 m

Altitude H 10 km

Platform velocity V), 2 km/s
Radar incidence angle 6 27°

B3 A% ol %4 44

Table 3. Ground moving target parameters.

Ground moving target parameters Value
Initial position of ground moving target
position o &x & g 50053 km
in range
Initial position of ground moving target
. . 500 m
in azimuth y,
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Table 4. Estimated range equation coefficients.

Estimated range equation coefficients Value
R, 112+ 10°
Vg -82.27
ap 169.27
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Table 5. Estimated target parameters.

Target parameters Actual Estimated
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