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Design of electronic target for waveform simulation of multi-system
broadband radar on UAV
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(1. College of Electronics and Information Engineering, South-Central Minzu University, Wuhan 430074 ,China;2. Wuhan Shipboard
Communication Institute, Wuhan 430079, China;3. China Mobile Communications Group Hubei Co. ,Ltd. , Wuhan 430021, China)

Abstract: With the rapid advancement of modern military technology, radar systems are widely used on battlefields.
However, due to constraints like airspace and terrain, testing their performance and reliability in real signal
environments is challenging. To address this, a UAV-mounted multi-mode broadband radar waveform simulation
electronic target based on the ZYNQ multicore processor and ADRV9009 RF transceiver chip is proposed. The system
employs a modular design for radar algorithms, generating waveforms from inter-pulse characteristics such as agility
and PRI, and intra-pulse characteristics like FMCW , supporting flexible radar scalability. Tests show peak-to-peak and
bandwidth errors of 0.94% and 0.121% in agility testing, RMS errors of 0.51, 0.42, and 0. 47 for jitter, stagger,
and sliding PRI measurements, 0. 54% FMCW range error, and RMS symbol width errors of 0. 005 3, 0.004 8, and
0.003 8 for 2, 4, and 8-phase coding. Compared to traditional simulators, this design offers high integration, low
power, compact size, rich waveform concurrency, and wide frequency adjustment, enhancing radar testing and
countermeasure training.
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Radar waveform simulation electronic target overall design
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Fig. 7 Repetition interval staggering parameter test diagram
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Table 2 Repetition interval characteristic parameter test data
H AT H AT e PW/ns PRI1/ns PRI2/ns PRI3/ns RS-
Rk M PRI Hupf{H WEME HiE WeEE HicE WEE HEeE WEE
%2 3 50 10 10. 4 50 50. 4 75 75. 6 100 100. 6 0.51
B 3 100 10 10. 2 100 99. 6 120 119. 4 140 140. 4 0. 42
A 3 100 10 10. 4 100 100. 8 105 105. 2 110 109. 8 0. 47
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Fig. 8 Frequency modulated continuous wave test diagram
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Table 3 Frequency modulated continuous wave

C[U H |
F &

oy

parameter test data

Jik 58 / us VAR 7 1) PR M/ MHz iR/
IS WEE MEIeE WEH HisE WEE %

5 5 IEJFI IEJFIA 490 490.265 173 0. 54

5 5 fJrm fJrim 490 489.779 334 0.45
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1. 196 0.1. 204 ps, ¥ I ARIR2EH 0. 004 8, 5B E BT T
FEAHIE . UNAS /\AH 4% 55 09 1% T 58 B2 430 1. 206, 1. 198,
1.202 ps, ¥R 25K 0. 003 8,515 & 1% 0 58 BEAH I .
54 W L AR A G B 1 5 R g BE (BUAR A L 0 R AR
5L 2t B 1 8 1T 2R

9 HE g I

Fig. 9 Biphase encoded test diagram
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Table 4 Phase encoded parameter test data

G T A Y ok g WITTRE 1 o0 98 B 2 o0 98 B 3
B {E RN It (H UEREIED B {E ) Bt fH URREIED HigfE  WR(E
ZAE -y 3 3 1.2 1. 204 1.2 1.192 1.2 1. 202
VL AH A P AH £ 3 3 1.2 1. 194 1.2 1. 196 1.2 1. 204
J\AE G ANGER T 3 3 1.2 1. 206 1.2 1.198 1.2 1. 202
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