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Ground Moving Target's Velocity Estimation in SAR-GMTI
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Abstract

A ground moving target's velocity estimation algorithm applicable for a SAR-GMTI system using 2 channel displaced phase center
antenna(DPCA) is proposed. In this algorithm, we assume target's across-track velocity can be estimated by along-track interferometry
(ATI) and present a method to estimate target's along-track velocity. To accomplish this method, we first transform a radar-target
geometry in which a moving target has zero velocity via altering a radar velocity such that target's velocity is reflected into it and
next manipulate the spectral centers of the subapertures within the synthetic aperture. The validity of the proposed algorithm is demon-
strated through simulation results showing the performance of the target's velocity estimation and the enhancement of reconstructed target
image quality in terms of resolution and SINR.
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Fig. 1. SAR geometry for ground moving target.
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Table 2. Velocity parameters on transformed geometry.

Parameter Value
Operating frequency 5.3 GHz
Pulse repetition interval 2.5 ms
Range chirp slope(k,.) 250 GHz/s
Pulse duration 25 us
Synthetic aperture length(Z) 600 m
Platform velocity(v,,) (0, 150 m/s)
Target velocity(v, ) (2 m/s, 5 mfs)
Target location @ t =0 (20,300 m, 0)

Parameter Value
Platform Velocity(v/p) (—2 m/s, 145 m/s)
Target velocity(v';) ©, 0)
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Table 3. Simulation results - parameters.

Parameter Value

Estimated platform along-track Velocity(z;' 145.11 nv/s

Py)

Estimated target along-track velocity(v:y) 4.89 m/s
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