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Forward-Looking GMTI and Estimation of Position and Velocity Based on
Millimeter-Wave(W-Band) FMCW SAR
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Abstract

An air-to-ground guidance missile aimed to hit a main battle tank(MBT) should detect a ground moving target and estimate the target
position to guide. In this paper, we detect a front ground moving target by using FMCW(Frequency Modulated Continuous Wave) and
estimate the position by forward-looking SAR(Synthetic Aperture Radar) via scanning certain front ground section by steering a beam
with narrow beamwidth left to right mechanically. Also, by MLE(Maximum Likelihood Estimation), degree of how fast the target
approach or recede from the radar can be figured out from the estimated radial velocity of the moving target. Subsequently, we generate
a radar image via corrected matched filter from phase history including the radial velocity.
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Fig. 1. Forward-looking SAR geometry.
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Parameters Values
Height of the vehicle h 50 m
Steering angle 6 3.56
Elevation beamwidth 6+ 1.4
Azimuth beamwidth ¢, 1.4
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Sampling frequency f; 10 MHz
PRI 1 ms
Bandwidth 300 MHz
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