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Abstract

This study proposes a 24 GHz FMCW radar system to detect the 3-dimensional location of a target. To determine the azimuth and
elevation angles of a target, the proposed radar includes seven transmitters, illuminating seven elevation angles between —17.5° and
17.5° with a 5° resolution, and a receiver with a 2x4 array. Instead of using a conventional switch, beam steering is performed by
directly switching the power amplifier of the transmitter. Experimental results show that the proposed radar system detects the location
of the target with an RCS of —12.40 dBsm at a distance of 350 m with 20 dB SNR.
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Table 1. Specifications of radar.

Specifications Value
Carrier frequency (GHz) 24.150
Ramp bandwidth (MHz) 200
Ramp period (ms) 1
TX antenna gain (dBi) 16.5
EIRP (dBm) 49
RX antenna gain (dBi) 12
Down converter noise figure (dB) 10
IF total gain (dB) 87
ADC sampling frequency (MHz) 5
IF HPF cutoff frequency (kHz) 80
IF LPF cutoff frequency (kHz) 2,500
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Fig. 1. Block diagram of the proposed radar system.
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Fig. 2. Front side of the radar system.
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Fig. 3. Backside of the radar.
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Table 2. N-d array size.

Value
elevation 7
‘N:’hirp 8
N, RX row 2
N, RX_column 4
NFFTpoint 45096
Bit per point 12
Frame data size (MB) 2.8
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Fig. 6. Flowchart of signal processing.
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Table 3. Maximum array factor to avoid grating lobes.

FOV Array factor
—2.5°~2.5° 11.47 A
—7.5°~—25°, 2.5°~7.5° 11.51 A
—12.5°~—17.5°, 75°~12.5° 11.64 A
—17.5°~—125°, 12.5°~17.5° 11.87 A
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