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Waveform Design for Air-to-Air Long-Range Target Detection of Fighter Radar
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Abstract

When the fighter's platform altitude is low or when the fighter radar detects downward-direction targets, the air-to-air target detection
range of the radar is limited by ground clutter. To overcome the air-to-air target detection range limit caused by ground clutter, a
high-pulse repetition frequency (HPRF) waveform that can detect air-to-air targets in clutter-free areas can be used. We present an HPRF
waveform design that uses an M-of-N Pulse Repetition Frequency (PRF) schedule for long-range air-to-air target detection of a fighter
radar. The performance and effectiveness of the designed waveform were confirmed through analysis and fighter radar SILS
(software-in-loop simulation) testing.
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Table 1. Analysis of required burst’s length and detection range and decodable PRF sets for various M and N of binary

integrations.
Beam |Burst number| Length of | SNR of | 7, of one| P, of | Length of | Py, of | Pg; of |Detection range Number of
type | in the beam | one burst | one burst burst one burst | the beam | the beam |the beam | of the beam deCOdile):: PRF
1-of-1 1 T, 17.85 dB 10°° 0.8 T, 10°° 0.8 65.36 km -
2-0f-3 3 046X T, | 1447 dB | 6.4x10°°| 072 |[1.38xT,| 10°° 0.8 65.63 km 0
2-0f-4 4 029%x T, 1244 dB | 45x10°°| 058 |115X7,| 106 0.8 65.40 km 0
3-of-4 4 0.48x 7, 1470 dB | 7.0x10 *| 079 |1.93x7,| 106 0.8 65.39 km 172
2-0f-5 5 022X 7, | 1127 dB [35x107°| 049 |110x7,| 10°° 0.8 65.38 km 0
3-0f-5 5 0.30x 7; [ 1262 dB | 52x 10" *| 068 |1.50x7,| 107 0.8 65.47 km 7
4-0f-5 5 0.52x 7, (1502 dB | 2.4x10° 2| 083 |2.61x7,| 10°°¢ 0.8 6539 km 0
2-0f-6 6 0.18x 7, 1050 dB | 2.8x107°| 042 |1.10x7,| 107 0.8 65.46 km 0
3-0f-6 6 022X 7T, | 1135 dB | 4.1x10°*| 059 |1.34xT,| 10°° 0.8 65.45 km 0
4-of-6 6 0.32x 7,|1290 dB | 1.8x107%| 0.73 |192x7,| 107° 0.8 65.58 km 0
2-0f-7 7 0.16x 7, | 989 dB |2.4x107°| 037 |112x7,| 107 0.8 65.41 km 0
3-of-7 7 0.18x 7; 11050 dB | 3.4x107*| 052 [129x7;| 10°¢ 0.8 65.51 km 0
4-0f-7 7 0.24x 7, 1158 dB | 1.5x10 | 065 |[1.65x7,| 10°° 0.8 65.58 km 0
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