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Concealed Target Detection Using S/C Dual-Band Nonlinear Antenna

e4g.o g2

Sooyoung Oh' - Wonryeol Lee’ - Sun-Ki Hong’®

2 o
WA dolths AR A AN Y AR 29 N5, F TRk FSRRY VAL Fsse Qs
o Holth AR A% £44 AL AR THE F4E SEHDE OE QHUE FEIAAT 2T Ak
§2 YA 2T 0)F Y AU BESHE Aol AFAolt ol Y JHUE BET AS $2 TEAA]
G4 ZER AE7F AEE A2 A7) SRAE Ue 2] APEst Folopiith B ERAAE $C ol ZTY
e BEote] Tk AREA T ©AY & §A AAE ANDTE AR A2H ] FAR £ Foss
£ g &Y

Abstract

Nonlinear radar systems can detect nonlinear response signals, such as harmonics and intermodulations, generated by nonlinear elec-
tronic targets. Typically, nonlinear radar systems use separate antennas for transmit (Tx) and receive (Rx) since they operate at different
frequencies. However, to miniaturize the overall system, it is effective to use a dual-band antenna on a single platform. For such antennas,
a high isolation between bands is essential to prevent signal interference between the Tx and Rx ports. This paper presents the detection
results of nonlinear concealed targets using an S/C dual-band antenna. The proposed system operates at 3 GHz for Tx and 6 GHz for
Rx, which corresponds to the second harmonic of the Tx frequency. The detection results using four different targets demonstrate the
system’s capability of detecting concealed nonlinear targets.
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Fig. 1. Block diagram for nonlinear radar system.
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Table 1. Value of optimized design parameters.

Parameter feature Value (mm)
width of outer patch 18.85
length of inner patch 11.85

distance of patches 43
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Fig. 2. S/C dual-band antenna applicable to nonlinear radar.
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Table 2. Value of second harmonic RCS depending on the

targets.
Target second harmonic RCS &, (m*/W)
CCTV 2.20%1078
Small radiol L.1x1077
Small cameral 6.97x10°%
Small radio2 2.84x1078
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