B24 % H AN E- R N NI Vol. 24 No. 4
2023 4E 8 1 JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY Aug. 2023

IRS H BB TR W E M F IR S B REE S RS ALK

§I§ éx‘:abla 7}@—:‘%"!‘%—\19 iﬁg‘}%ﬁ, % 57%1’* ’ Z‘?“\ 4%19 ?1‘{:1 73\1
Q. B ETRICHER S BMAARE T4, 710077 52, A% 5O AL 6 5% 5B A BRAS 7 R4 LRI, dbat,10048)

WE HEBRATHETRAFRERN. HTRBEERATEANRIAER . AEFH T REXERFLY
BRI, SRS ERTEARAERBEEENRD, AREFABERINW AR EF R T LT, &
HEAM U ENBEERNERRE TR RTNRAAHAL, TURHNERIWEEEE TSR
WERARE-—EREN . FLERNERRAERGERAM ANTRE Bl e, FAXHRALE
FL WA M AR A 2 ANFE R R 3R SE R 2R A R R AR ] AL, R R R E AN B 7 A HT R LA
ERERBEURV K AR AAE RS RTOR AN RRE., GEITEA AT HERRSERET T
UABRRELRER G FEAAEERAE TR TR MR,

KR TREXEFR;HEHERE TR H RS RT ;¥ 2 M54 0 Kk

DOI  10.3969/j. issn. 2097-1915. 2023. 04. 007

RESES TN957.51 XHERER A XEHE  2097-1915(2023)04-0042-07

Joint Beamforming and Reflect Optimization for IRS-Assisted PBR

ZOU Kun', YANG Binfeng' , WANG Luyao®, LAI Lei'""* ,LI Wei',CAI Bin'
(1. Information and Navigation School, Air Force Engineering University, Xi’an 710077, China;
2. Systems Engineering Institute,China Nuclear Strategic Planning Research Institute Limited, Beijing 10048, China )

Abstract  Direct path interference, because of the small path loss, has a much greater interference inten-
sity than the reflected echo of the target, which directly affects the detection performance of the passive bi-
static radar target. Intelligent reflect surface (IRS) has the ability to control the propagation of electro-
magnetic waves. For this reason, an IRS is placed near the radar receiver. By optimizing the beamforming
of the channel receiver and the reflected phase of the passive IRS, the direct path interference power ente-
ring the receiver can be constrained to a certain range, and the target echo power can be maximized, thus
improving the target detection performance. The joint optimization problem is transformed into two homo-
geneous and non-homogeneous quadratically constrained quadratic programming problems by using alter-
nating optimization method. The optimum solution for beamforming of receiver and reflective phase of IRS
is obtained by using semi-definite relaxation method and Gaussian randomization method. Computer simu-
lation analysis shows that the detection performance of passive bistatic radar under direct path interference
can be effectively improved by using the IRS.
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