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Abstract: Dual Function Radar and Communication (DFRC)-integrated electronic equipment platform, which
combines detection and communication functions, effectively addresses issues such as platform limitations,
resource constraints, and electromagnetic compatibility by sharing hardware platforms and transmitting
waveforms. Therefore, it has become a research hotspot in recent years. The DFRC technology, centered on
detection functionality and incorporating limited communication capabilities, has remarkable application
prospects in typical detection scenarios, such as early warning and surveillance and tracking guidance under

future combat conditions. This paper focuses on using the signal design method to optimize radar detection
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performance by effectively adjusting the trade-off between detection and communication in multi-domain

resource utilization by guaranteeing a minimum communication performance. First, the performance

measurement criteria of DFRC systems were summarized. Then, the paper provides a comprehensive

introduction to the DFRC signal design methods under typical detection scenarios and a thorough analysis of

the problems and current solutions of each signal design method. Finally, a summary and future research

directions are outlined.

Key words: Dual Function Radar and Communication (DFRC) system; DFRC signal design; Simple detection

scenario; Complex detection scenarios; Optimization theory
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Tab. 1 Summary of major problems and solutions for DFRC waveforms in simple scenarios
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S HEGLR,  H ARk H bR ERERR T BOGH R 25
it ICRB, RAI Py MBS H R 5 R D%
Wy X TZERAEMMAL R R, ZEIAGE T A
T &4 IE T (Successive Convex Approximation,
SCA) KM RIE AT KA o

20224, LI MR K ARSI >4
H 7 — RO SFHER RSO O B AN B S PRI WS AR
RERIEA BT k. 18 DA HARFI 240 TP M
FESTAMITEOL T, WEARIBHEAT 1 3 B R B3 =
T RIS EE B AR I PERE . @A

max _Yr.m
{w,gm,ym}

s.t.yc > It
Wk = TRk k€ Kk #m
wlw < P

gff%gm =1mekK, (18)

Horb, g Mg 20 B EE B bR A @ H bR
SINR, ~c NiB(ERJIISINR, whllg,, 73 58 & 5t
PRI IR BN m A B AR N RIS R R
20244, B B\ — B3R T R A7
L2 Bir. 2GR AZME ST IR
TR S TR T R B TR IR U OB T T 2K B Tk
Wit ik, SCER123 R RS, MR
YL A B CSUAAFTE IR 25 . 7EIEE T Wi MR A TR
IR AE R LA RO T, @ AR R R i
IINME RS TR RABE TR 1) R S BRSO R B 2 o
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Tab. 2 Summary of research progress on DFRC signal design in complex scenarios
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