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Terminal Guidance for Aerial Vehicles through Nadir-Looking Image
Formation Using an Imaging Radar with a Rotating Antenna
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Abstract

A linear frequency modulated pulse train waveform can be cost-effective in achieving high range resolution, and thus the synthetic
aperture radar may be benefited by using the mixer output of the received signal. However, the image formation process from a mixer
output is vulnerable to errors caused by stop-and-go approximation. In this paper, a nadir-looking imaging radar based on time domain
correlation is proposed. Furthermore, to prevent the occurrence of ghosting effect in images, antenna placement on a rotating disk is proposed.
Simulation results indicate that ghosting effect can be eliminated by employing the proposed antenna placement structure.
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Fig. 1. Geometry of areal vehicle flying towards a target.
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Fig 2. Antenna configuration in the aerial vehicle: an Rx
antenna is rotating around a Tx antenna.
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Table 1. Simulation parameters.

Parameter Value
Operating frequency f, 94 GHz
Initial altitude of the missile 1 km
V. 100 m/sec
v, 100 m/sec
V, —300 m/sec
Bandwidth B 300 MHz
Sweep time .S 1 ms
Sampling frequency f, 200 kHz
PRI 7, 11 ms
Rotating frequency of receiver antenna f, 50 Hz
Radius of rotation of receiver antenna d 30 cm
The number of fast-time samples 199
The number of pulses P 150
The number of grids in direction of x X 400
The number of grids in direction of y Y 400
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Fig. 4. Scattering points model of a target.
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Fig. 5. Result with fixed antennas when SNR=10 dB.
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Fig. 6. Result with a rotating Rx antenna when SNR=10 dB.
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