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Abstract

In this paper, we present the basic design results for high-resolution radar development at S-band frequency that can precisely
measure the miss distance between two targets. The basic system requirement is proposed for the design of a 3.5 GHz linear
frequency-modulated (LFM) radar with maximum detection distance and distance resolution of 2 km and 1 m, respectively, and the
specifications of each module are determined using the radar equation. Our calculations revealed a signal-to-noise ratio > 30 dB with
a bandwidth of 150 MHz, transmission power of 43 dBm for the power amplifier, gain of 26 dBi for the antenna, noise figure of
8 dB, and radar cross-section of 1 m® at a target distance of 2 km from the radar. Based on the calculation results and the theory
and method of LFM radar design, the hardware was designed using software defined radar technology. The results of the subsequent
field test are presented that prove that the designed radar system satisfies the requirements.
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Table 1. Window properties.

Window properties
Window | -3 dB —6 dB | Maximum | Side-lobe
type Main-lobe | Main-lobe | side-lobe | roll-off rate
width (bins) | width (bins) | (dB) (dB/decade)
Rectangle 0.88 1.21 =13 20
Hanning 1.44 2.00 =32 60
Hamming 1.30 1.81 —43 20
Blackman 1.64 2.30 —58 60
Flat top 2.94 3.56 —44 20
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Fig 8. Range-Doppler map according to Blackman window.
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Table 2. FEKO simulation, GPS, ruler and SDR measure-
ment for the distance between two target.
Unit Ruler GPS FEKO SDR
(Meter) meas. | meas. simul. meas.
Target missile 118 11812 | 11799 | 117.92
Guided missile2 m) | 116 | 116.00 | 11599 | 11592
Guided missile(4 m) | 114 | 114.01 | 11399 | 11392
Guided missile(6 m) | 112 112.02 | 111.99 | 111.92
Guided missile(8 m) | 110 110.04 | 109.99 | 109.92
Guided missile(10 m) | 108 108.18 | 107.99 | 107.92
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