H53E M2 HLP R 4R Vol. 53 No.2
2024 %3 H Journal of University of Electronic Science and Technology of China Mar. 2024

TR ¥ SRS FMCW BRI IS &
BIRBIERZEIT

', Um#, mTHE, F W, LR

(LB TPREOR Y (58 5l G TRRB, e 6117315 2. iLPRIBEORY (5 8 53 LR, B 611731

WE A FHEMEL % (Frequency Modulated Continuous Wave, FMCW ) #4933} #¢ % iA i@ 12 ( Dual-Functional Radar-
Communication, DFRC) Z %4 &AM MARN £ 3. B SHMaR. 5B F MK .S, IR 69 FMCW-DFRC B 2 4 4
B e RE AL, FRIE B AT LR B B e . R T — AP AR T IE R B & w4t ( Delayed Breakpoint Mapping, DBM )
FMCW #) DFRC % %, i@ 337Rok B 0 M 28R W7 5 45 B 6 i S An Al o2 69 35 19) #d A4 dE AT S03B B . 3813 4008 18 2Ok R
Fa R FAE, EHFRENZAHK. K st Ffa B0, AR T BloH A A T12 54 ADC HaeE R, £Fka
eEEE P, RIH T BT 5 R IBM R 5 HH4E (Breakpoint Area Deletion and Splicing, BADS ) 7 %, 4% DFRC 9% & 1 it 5 KA 4
8 FMCW —%. A% R A, 5AiME 524k, BADS 7 £3E 5 B 1269 8] 918 R N4 37 dB, ELRZ 4841 4038 69
o, SIVH A TRWKE 6 DFRC 7 £ #9815 HAEARIL, DBM-FMCW MK T £ 3 dB 2455 %.

XEIE AT T, WA FREIT, AELK, FRE RRE

FESES TN929 XEkPRERS A DOI 10.12178/1001-0548.2023171

Design of Dual-Function Radar Communication System Based on
Delay Breakpoint Mapping FMCW

XU Rui', WEN Ruiming’, HUANG Zihan', LI Gang’, and WEN Guangjun"

(1. School of Information and Communication Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China;

2. School of Infomation and Software Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract  Dual-Functional Radar-Communication (DFRC) system based on Frequency Modulated
Continuous Wave (FMCW) has the characteristics of high time-frequency utilization, strong anti-Doppler
performance and low range sidelobe. The existing FMCW-DFRC waveform designs generate dual-function
deterioration and increase the link complexity of communication receivers. A DFRC system based on Delayed
Breakpoint Mapping (DBM)-FMCW is designed to modulate data by mapping the location of the delayed
breakpoint in the chirp period and the phase between the divided clusters. After carrier mixing and undersampling,
dechirping, chip alignment and data demodulation are realized in the digital domain. In the radar processing link, a
Breakpoint Area Deletion and Splicing (BADS) scheme is designed to make the radar performance of DFRC
consistent with that of unmodulated FMCW. The simulation results show that, compared with the uncompensated
scheme, the BADS scheme can reduce the sidelobe amplitude of the image by about 37 dB and is not affected by
the modulation data. Compared with the communication performance of existing DFRC schemes based on chirped
waveform, DBM-FMCW reduces the symbol error rate.
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