HSHETFTFRFHTREER BRI G Z
BTE, KIT, gL, BB, BT, BRNT, HMESE!

(LB TR RSEME LREYRE, P YL 210007; .M R A DUERHE B IR AR, MR L7 210001; 3.7 R0 E Bk
BIFAFF B, A6 100071)

7 E: AT FHASEINAERERHRTRPF MR, HHAREHESTFHREGT, C0YaTHRA LR L6 RIGKIEZAR
, FEILH AR BRI T R AR B RS A%, ERTHAPH K AR LRI, ALRE T —MaSthr £4
FEMF R ERTOERT R T R, &k, HARMT TR0, FARETHAESASETHTEE, KRAHRANTHEIF
EREREFORafA R, A, ARTRIELFRMBIL, NHEFTE2BRIEG RS H R Rleffreysn k7. HiE, £TL
WAET, ETRBAKSRRT KA E A F45 & A EM T A0 5 W £ 46 % (jamming-plus-noise covariance matrix, JNCM). %
T ZAINCMAEG S R T s PP AL AR R ) B0 S T EHT, CRAKE BT TR R, RE, HERETHREETL
, BINR 0T E4E R ER, RETFTHREHBERAETOTRELIERT, B3RS TFRENR, BLTRAZHRALL
o WEB AR, FIRT RAENSHT FHT RS EALF GG E TRk,

KB EMT TR AL RBERT AR W E2EEEMR: BT 2 EFENL

1515

H 38 B AR A AR SIS S AL B O R 2 — 02, AR, s, ARSI B OREE MR . 0 B
WA IR E, LR AL 15 M L (signal-to-jamming-plus-noise ratio, SINR)341, ARSI T, et i ik R T B2 ) RS 1 11
T 7= Py J5 225855 (jamming plus noise covariance matrix, INCM){= 2., EIEE(E Sk KR E M e R BB, ETIk
16 T R TR ) 22 B S BT 44 o AR, BRSOl L A B & RS INC MB35 B, R 2 BRI 5 P i it

TR BRSNS T, BBWLRE RIGE /3 TR, TERUIZREAE, ARSI Al THINCM I T S0 RO Ak
REB, IR, SERRTP AR T AN, BRI AR, BEONLIE  HE AR EL TS 2 ok EUREE A TS S AU fE
HEhAECR, D EMIIZEEE T 2 FECFINCMPR ST, IR ERE TR 2 BT, INCMASTHREE R FE LN
FEE. MBAh, MTEE IR, B S P RS S (signal of interest, SOI)RAT, SR FH LT A B 7 22 50 R 11 38
WO BT VR AE e 6 L R A7 45 SO i 1 1] 7

IR FHATSONR A FIHkAR,  SCHR[B]4 Hi e T-INCM R4 ¥ [F 38 S SR SESE, 1A B2 A% O JE AR R P HR SOBHE 1 =
A% (5 R EAJINCM . SCHR[S]IE I W1 E 15 5 2 AN f FE X 3%} Capon Th 2815 41 4 544 HEUNCM A T RE . SCHR[91R F 43
R RO ) R AR B Caponili HEAT ARy, 203 T EAMINCMIRE BE . SCHR[A0]FI 2R PR TR A, 133 fe 0l ke 51 4 i $iedfs
TSy R Capon s [A) 3, 42 m 2% (8] 43 e . AESRIC RIS J5,  dner o 2 () 1% ) o3 A BESRBEAT AR Ar B2 — M TN . SCHiR
(L1425 (B0 52 T HE . SOVFIMEFS X3, 43 HIAREUR R B 7 ZZ R MRS S, B8 T EAINCMAAEE . o) —Fh SR INC M) LS
J& BN T TP 10 5% 5 AR L P T e ok A INCME2L, 7 SCHR[13], 1 F Capon ¥ [ il TH3 2 T H5 5 R R &5, KA
RCBUEMIFEATIRIE, S T FHRIRIERIER. AT AT, TR [141F) R REAR B 75 22 56 B 1) d KR AE A T4 2
AT A, SCER[ASIME T —HSVIRZERM, Al Kb CaponIh i A Hix, Pk HAZIERISY, B G ib il 5 B Bk R
SR, EREM I FEE M #HSEERS TR, KRR ZIETIENSE M. mEBENESI TR, SCEk[16]F

BEEWH: EEK AR5 54:(62501629)
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17142 T A5 TR I §f 2 X H F EAGINCMIF 7. AR IR G R TR 3, (ERAN T RSHBE TGS, TR
R SR T AT HRINCM, - 380 T H S AR

SR, AR S TR, 25 ARG TR 2 2 3™ E R, I RINCME AR ZE 1R, ™ 8 B Lo RO i
. AT HCEMT TP T RINCMEMFEEE, SCHR[18]-[22] 51 N AEAH T AL 3 o8 2= RS Al T HRS B . SCIR L8R A == 1Al P 5
PR REARY T ZHE R AR TS, FIAMUSICEZE MG T RIS Rk A E B, S HINCM. SCHR[19]R FH % AR 1 38 R 1 i
ML A T 5 AR A U 5 AR PR BEAR T 7 256K, FF-Capon SRl fhiH)E, fE TIAH 5% LR HEINCM., Hyi
o 28 1AV 27 VR I R B FLAR A, SR [200 5K FH Al 2 101 A U e /s — 3 bl 2 R R PO 45 D VAR B AR B O 22 W, B
JE At TP h AR T EAINCM. RS B, SCER[211 R FA XS 5 A S M AR UK ML L-SVD A i 25 1035 s 5, R4
M . SCHR[22) 5T XA LEMOL I 2 H E A TR 50, 3 T Je A TSP 7S b7 78 B A A
R TP W 5 222 R 1 R 2 i 7 2 B EE AL D RV IR VAR T T M TR R R R RE, (B S R s
R AR

g5 LRTA, BAA INCM E R4 7 vk 2 BT ) s Al TR B A TR hig 5, M LA R R F PR T4 a8 2h et
HAGINCMAIBE IR . BRIE, ARSCER T — T A A PR 1 1) W 77 2 6 Bl B AL 0 R T P 4, 3 o i DL v 3872 > 7 /b i
PR 7= A R AT AR TR 19 T EAGINCM, A 254 % AR S Se B Al THIa RS, iR T BUE JiATE sl T T4 %
PER B PERGIRG A . FARHL, AR SO 56 R F Jeffreys o A 1 A5 5 IR 2 50 0 A5 IO RR B DUE 37 079, TR 78 XSl o8 T
Yook MThER, Z R sh A& & AR IREU S A SR B T U O R R TS5 B, RIS T T35
HHHINCM, FI TS RO O R s e, R R0 2 A B H R AL 3 G (FINCM, 22 5 T4 R RS 1 S o, 1
I ER R S AT SR AR I FIR ST ER R

SCEHE R 3 S A R M SIRE S (Uniform Linear Array, ULA)EIUE 5 FHUE SRR RIGR: 5 =S4 H T
A T T INCIM AL 50 75 22 A0 M HE A0 55 R 0 1) P R AR RO Vs BB DU AT S AR A0 M s BB AL AT T 07 ARG A
IIBTHAESE N T LA A5

2. RGZIRE
21IESRA
E1ER TEIAMET TR T THRETE W, T —NEF M A& EERERULA, FEoEgd A
WK, BMAHES, RPN EES, ER kAN THIGES, ESBERENT:
K Q+l K
x(t) = >a(8, )s (1) +nt) =a(6)s,t) + Y-a(6, s, + > a(6;)s; () +n(t) = A(0)s(t) + n(t), t=1---,L (1)
k=1 q=2 j

j=Q+2
Horb, 6, W k MBS B 0I5 77 1 (direction of arrival, DOA), s() MMM S, s () % q PRMHETH, s,1)
N AT TR, a(6)RFEH K MBS FHER, HRN

j—zmj sing 7].727:(M71)d sing

a(0)=we’ e T @)

A0)=[a(6), - a(6 ) | B SIS BE . n(t)D CN(0,021) Ao f2 52 6 7 50 45 1y F1 e 7, L S A £ 5 o 72 B 37 ) 40
i

AN, BL(a)RFE T MK TR, BT T FORAME . # b, BT AL A B, Aok

BCTHREE, THMUCERS E M 2R A T o, B, BRSNS BSR4 R THAA S S RAE S, THIAZBEE

fe 0, METHBMBMAE, BETHRIEHME. I, THRIASREET TR, SHENEESmENg. Sh, BT

2



T s;(0) Kom-N as (), o NEMKRE. TRBIHMEBNTIE I — T & MiEsl, 785008 W M AR A Ta Dy

[6,,0,+A06, | 5[ 6,-16,,6,] -
2.2.MVDRE R %,

B 1(b) &R T A R A S AR . Oy 7 ] T PE AR A, R R RECRIE A IS 5 B, R LR A B R A R ST

HAREL K2 B A A S I

y() =w"x(t)

B I8 ) 3 AR OR B AT DL I SR AR DL A il 15 2

AR RN

min w"R_w st w"a(g) =1

|+ﬂa(0 )

A" (B)R,.a0)

©)

Hep, R ATIUMBR AT 2/, a(g) WEGES SRR, W@ a I, s ENERES T RBRER, JFET
PTT R TE B BN H T FESSAT T IR, W s AR T T DL S M I BRER T DL R 23R INCM 15 22 1 R IR
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Fig.2 Flowchart of the proposed method



3.1 8 FleffreysHilfi JUM 8% 51 F 4 A Th e ot

3LARESIE SRR

PISIER T WEFU(E 5 2 IR EN B0, A8 I IRAE, B B IO AU LR A % DB
TR, LB BT R AR . R, A (0, )5 A 90", 90" ] P, R LA EIRING Av AT

SIRKERE MR O=V, V|, N RSB I, B 5 RAM © ALt IR K WEN AV/2 . 4
R R AR, X R T RS . o, BRAOMBRZESES T HENHES LM, TLUFRH e KEIESY R’
N

x(t) = A(@)5(t) +n(t), t=1--,L (6)

b, A(O)=[a(v,).a(v,)...a(vy) ] el ™™ &5 & SRR, MR, SE)=[5,0),...5 )]l ™ Jyst) el H R 2T
[z S, SANTRRRESTXIRAENESRE. A, SO BARRE, (U8 EIUE SN ARTEA5E, KR
TEEAE, WA FRIEA:

’ :ek
%@=£ﬁ$§ (7)

EIRAETY R ST R SR HAR SR A TSR R A R S b o AT, i TREEGEH AR, Bl RS A S A
Eokm. Bk, LEARBREARKIRE, WIEEKIRE, &EETRIE.
o HXfFS O Fx&k

o w4 0 \aHES
O e L @
"o 91 Q.‘
{ 15}
ST Y YY T
FEI3 I 315 5 HO R 4

Fig.3 Sparse representation of array signals

3.1.2 MUy
4y, RAES () A% 0 AR SUERIREE, WAEY RIIRE R y =y, ]« RERNSHE S IASE, Tl
PHZS RIS S FIDOARITZR . BEAb, i UM TNy o o HSBEFIBEIE BALME X = (@)}, BEUCHUR ) 206
FomN
RX:E{xxH}:ArAH+a§|N=2N;yna(vn)a“(vn)+a§|N (8)
Fobr, T=diag(y). g5E BUOKHR, X8 it A0 5 D)6 1 5 KR S MER i 7T LAY S
p=argmex p(r.02[X), & =argmax p(r.02(X) )

HRAE DU A 30, JE SR T LS R

p(X|r.o?)p(r)p(?)
p(X)

p(r.02|X)= (10)

H, p(x\y,crf)?ﬂuw%%, FEAE T L R B s T RIE Ay



p(X‘y,cr,f): exp{—tr(X“RxX)}

1
(”N‘RX‘)L
P(7) il p(o) Rt 5 W HE RIS 75 Ty 3 06 56 23 A <

3,13 EMBEAE T

(11)

AFEEAAFAE MR ZZ R P A N SHE 5 R ) P 7E Blve A% o BRI N, AT R BAHE M B A, BRI HIAS . &K
GOSN RS S IN 4 p(x\y,o—f) p(r)p(c?)» WILMERE ISR R, WESH y Mol MAMHE y©@ Mol®, A%

REFEEFATHE . ARFTRAEAEEE SN, R Jeffreys M i fRE SRBER ARASME, HIAEZEGammat
» HBIRTE y, = 0 AFFERIE, BB ESIMBITLHESMEHITIR, ATIREZSAGEEE, X T 5 n MRS S IRNEZ 7, K58

WA A
L
p(}/n)oc \/: 2,n=1 ..... N
Vn +Mo_n
LATH

Inp(y,07]X) o In p(x‘y,a,f) p(r)p(o7) o —tr(XHRIX) - LIn(\RX\)+gIn p(7,)+Inp(c?)

BBy, B, AT RS S 56 Al p(anz)o LA KA A (3K AF, IR IR T, IFmPET%,

alnp(y,o2|X
L7 oulX) i (xtRyta( o () R ) - La (1) Rya,) =0
7, y”+$ﬁfof

SESCARTES (14+1) VORI H Y 700 5 R UGEARAE T 7 EAE g 00 1D, 0 S 7088 P U F

(752 170) X Reta(v, ) _La® (vn)R;la(vn)——i1 =0
2 W, 1 2
Voot 0,
M
55 (I+1) JasRE #1700 Rk A
~ 2
(i+1) _ HX "Rya(v,) 2 0
7n - " o 1 7n
La" (v,)Rya(v, )+ 1
7n +ﬁo-n

(12)

(13)

(14)

(15)

(16)

EAFA IR 7" . FIRT K AR N A M NS S R T, HE B R R A, . B, BB

W D
2(i+1) _ 1 H 1 AH
ot e[ L - A(ATA) AR
BLIBHREBE

T FRE O, BRI B i 7 20 o

(17)

’
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Ry« =Ry —71a(6,)a" (6,)
B AR@I), FEEBZEMEEXRN 6, . ZHIFRER AR ST, WA R
C=—tr(X"RX) - LIn(|Ry|)+In p()
15 R =Ry, +7a(6,)a" (8) A LR, ERAH I —tr(X"RIX) 509

La" (ék ) R;(l.—k Ry Ril,—ka(ék)

—tr(X H R;(lx) = —tr(X "R X ) * pl+at (ék ) RQ%—ka(ék)

% po=La" (4, )R RREa(4) g =a"(6 )R a(d,) . Bos-LIn(|R,[) &5 H

—LIn(|R,[)=-LIn(|R, ,]) - LIn(1+7,q,)

R B B8 o0 A A (20) . RQUARAN(L9), JF 455 M FEANIE L TE R AT, AR BB S

C:c(ék,;?k)zhlpk -LIn(1+74,)+In JE
T 0k 52
Vot 70,
M
He, p M qkrEéEﬁ%EéME?‘%E"JIﬁO THH—PEEA(22), *y KIwFIH4oCIy, =0, AH
. e +A”
oL

qu’

2
O,
q=Q+Umfm+ﬁ¢¢

2 —
A:$—4L+n¢%_“‘%ﬁL%1

(18)

(19)

(20)

(e

(22)

(23)

24

(25)

FE IR 7 RN RS, BERS C AL RIS kA0 RS I X M BB C(@,) - BERE, B IE 6 (B H% R 2 5 4t

RTE—ANBL G, gttt N K 1Py, 4% B AR A 66 8 C(6,) B3 AL 1 £ FE o

32 FIMMIEE A EREEERSHL

AR 0 1 5 o 553 RXE B WG, 9008 £ DX kP 83 e SR 05 5k () Mah o {67)

AR M S D Ak THE 67 A T INCMIR i S 1) 5

R, = 6%())a"(6)+6
j=1

J
j=1

(26)

EHRMEMMINCM R, 5, W FHEFIBIE S je0™, M VBB, 2% M E R AT, S85IIE

TR E WISz, W PR

7 :I:l,ej(/’,.“”ej(M—l)(p]
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ZE TR EWAE SRR N y=jlz, WRMHHTEEEATULELERNR =ROR,, Hil RRHEHHA,
R;=cov(j), R,=cov(z). & z 2L THMEHE N AmMBENET, WL -A<z<A, WHBIH I ZH R HEmAT5n
HITEHRN

(IiZ )m,n :(E{zz” })m‘n =sinc[(m-n)A] (28)

Bk, (R FR AR, AT BETFREB R TN, WO E K INCM R, 7L AT, HE1LJ f4E E

A

R =R, [T (29)

He, HET A

T(m,n) =sinc[(m—n)A] (30)
SR, N TR T EE R TR, AR EEE ST O T EXNR M. BAEHRERRE A SR TIEE I
P, HIXEDOHFEE BHE RN . 28, KREHAETPRTIEE R e @3 7, R AR 58 1) 2 0 T8 5E 2 IR %%
HHEE, semFHmEae. Nk, ARSCRA—MA RN RS 7R, BB SSN

T (m,n) =sincl (m—n)(W, +W,)d / A &2z (31)

3.3 EF AN B S HL AR R R
R 2 £ B o A0 O B FI 5 S SRR A0) . WG, HEME INCM R, 80# i — 5 HE 05 10 o 258
B R AR AR (5), 5 51 3 o 6 ikt T

j+n

I VRS VLA I

Bk 1. PriR BENBRE RS
Input: # T X
VIdh: S ERAEEON , (S5 0RE RS (r9,620), HRTiER
D=0, WERKIENRMTTRES

2 while i<S

3 FIH 2 2(16) HHHAS TSmO

4 FIF AR 7)H B % 020

5 i+l

6 end

; BRI 6 = (0,00 | AL SIRIE (7, M7 f
iHH 82

8 FHARQ)FINMEIE
9 LT R B 3 P ki (9] Ak (67
10 FIHAFQ6)EM INCM
11 FAARQ)FMGBNT INCM BT HEL A3
12 FIAAKXG2) T HE R SR E
Output: F|HAXG)VEBHHES

J
j=1




A BRETH

PRI IR ISR BERAE = AN, — R M DU Bt v TR PRI, R AT AT I TH0A5 B A T P oy 22
SERRAIHEN, = REXEHET WOy ZESEREREAT AR B B 55— R AR T H A5 B B 3 BORIE T A X6 M A RAT) ik iz 5,
RRHIGEAINS AL O(MN + LMN) 5 Ak, D fRBGEE TR, i iR SR O(N) « 38 M N FERE AT 5T &
KETAR6), HABENOIM?) , HEFRHEAL TR T A(29), HABENOM?) o SR, R HT 2T SRR i
HEEHOM?)

FEFHEA D 2 MRG0 75 ST I EREE A7 M Bt 22 2 AU N 22 ROY I BORIF T W) U7 22 50 REoR IS, SRR )%
90(M?) - PSEUR-INCM 5 i {111 51 Bt 2 T-MUSICH [ DOARS LRI Iy 2245 B, S50 51 O(M®) M O(QM?) , Jrth

Q RS X IR FRRAE ;8. SS-INCMIFITH S B A5 B T3 () S IO DOAM LRI /7 22 ME LAY, 522553 39 O(MP) FTO(IM?)

5.FE4%R
517 EFE

BRHIEE Sk -4.2°, THESKA K 2427, 186, 353 . K ATH 125 6 6e 05 76 5 & B %1 R 5 T4,
HEA®IET), HrhkA 242 186" TGS S EMES M REMEME L, MR 0,22) 554, F
W LG A E 30dB . 24 8P A A M Uk RO B R WL, SR E —24.2° TR S T I a4, TR A S EL A
[6,,6,+A]. KiAy186 Tk EFI L, FEGEN [0, -A6]. 7514 HSINREESNRE LI, SNRH K-
10dBF|30dB, # K H2dB, KFm A% e H104. £ 50 Hrf i SINREE [ o & LI, SNR# E y10dB.
5.2. 8% 755k

1) CAIINCM A A5 5 5 1) 55 5 1) 2218 doe A0 U AR TR A

2) R FH 24 30(8) I FE A iy 77 72 5 B SR AR 5 B 48 INC M SR 1) 38 5T B (SMIT 5

AW NGB INCM, IZBIEI iy 16, 32, AT 3RECE SOl % it INCM, FEHER E,
{571 INCM W] 3F — 25 HE 4k Ab B T S B 558 98 10 38 R T s
A4) CEAE T TR 1 I M 2 A R RN 7 2 R E &

w=RIA(A"RIA) £, (33)
Forft, £ =[10y ya] o MCMV FLEEMFRE AT 7 240 0E Ry, S Ry JEAT R A I B TR, LI 9 RS AR 2 28

-1

w:(lfzxﬂu)’lA(A”(Fixwu) A)_lf, (34)

Horp, AN T, BEN 10dB;

5) M43 A ¥ 4 TR AR # 2 X 4 (power spectral estimation and uncertainty region, PSEUR) {41 fin i 7
77 25K E M IV, L AE PSEUR-INCM;

6) TP (spatial smoothing) f#AHT /5 BT P mmg /& ¥ 77 Z5EREE M 7%, SS-INCM.
5.3. 85K TS AR

AFHIEHETI, TEFATTIAAARTI, EEEBONER A B R L. SR, Bl ] DORIBUE 9% 1 PR #
AT FBORRE . B4R T DRI L =100 J9fl (A e P RE . 70 9% i SINRFEE SNR ) A2 (8 %4 A1 [# 52 SNR=10dBI A~
A7 HESINRBEFE e Ak ja S . 7R 4(a)h, FEETT 5 Th BLEAE I REAC ) 77 208 B B RO T, LR AR AR ) 7 Z2 B SR
« ZYREUNTT 2RI N 2 L RN T ZE WO A, B SNREY N I 5 AN )R FISINR 2 . Horh, BEAR B 7 2546 K
SRIGWATE O BT FIRIE RO ERAE 5 B, 2 LW N7 2R AT AE SRR T PR M AT T REW A AN T 40 51 ke
WIS S A, (EUAT0IEBE % = SNR R IS 5 FE . (EULERRL b, S@Id 0 M in#k Ak 4% i mrSNR R IS 5 A . T
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T T FIUIGRECE A T PO 75 7 2 HE SR, E4@@)% T R EC 16 R1320 [ SINR,  7E A X SNRYE FE N %y
SINREESNRAEPRFFENEIG K, HBEH IR B0 B3 A THRE L GE , f i SINRIAR RIS TH. Bedh, W7 22 B B A0 LT i
» SS-INCM7E7E 2 MIRIAKSE I T REMSHER i th T P0R A, IMTA ZCEEFINCM, B BEFIITERE. TTPSEUR-INCMEZ AT
RSN, SRS TR TR A R, MRS T BRI kR . AHEEZ N, BT 7728808 AECHE AORS i s Al Tt P I 75
T7 2R, R SINRIEBE TR f, X458 T-Higi DU 20 7 15 e 8 S O RS 1 T DUk e M 6.
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Fig.4 Performance of different methods with L =100
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B, kTR PO T ZE R R ZE R, X S P4 (b) I SREE D 321K T ik B BEG St IR 2 (B B A R e O D . =4 K
TOHCHE I MR AC RS, TR RSN, TR R SECTMEIERE R, X RIS 161 T VA E T
HONI6ZJGH — NIRRT M2 T, Bk vt FIRORIA D ZAE B, ST S A B T SRR 5 -
FEIT ZERERE, MR AR AT A4 SINR. BbAh, Bl BE TS N 7 HE % 1858, SS-INCMAIPSEUR-INCMAE S AH 5%
PE U BEORFFERT BT 5 07 iR IR P e
5.4 M7 KM TH A MERE

AT EE A KA N UNE], BRSHUAT DR S T A S B R R AT R Zh A R A TR RO R,
S FE AL E SR> BRI R, A2 BTER BRI A T EANAR . BB AT 6 LB AR BB A B bRAT 70 Al BE4T 70 BT, R EE T
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Adaptive beamforming under dynamic coherent interference

PAN Zihao!, ZHANG Bangning', XU Zheng'?, ZHEN Pan', YANG Ning?, PAN Kegang'*, GUO Daoxing!

(1. College of Communication Engineering, Army Engineering University of PLA, Nanjing 210007, China; 2. Nanjing Panda HanDa
Technology Co., Ltd., Nanjing 210001, China; 3. National Innovation Institute of Defense Technology, Academy of Military Science, Beijing
100071, China)

Abstract: Coherent jamming severely degrades the performance of adaptive beamforming, particularly under dynamic conditions where the
jammer exhibits mobility and only limited stable snapshots are available. Existing methods predominantly rely on static or quasi-static
assumptions and struggle to efficiently acquire accurate jamming characteristics from insufficient snapshots. Limited samples lead to ill-
conditioned covariance matrix estimates, causing jamming suppression failure. To address this challenge, this paper develops a framework
combining covariance matrix reconstruction and null widening. First, leveraging the sparsity of incoming signals, we employ a sparse
Bayesian learning (SBL) approach with Jeffreys prior distribution to estimate signal directions-of-arrival (DOA) and power. The Jeffreys
prior exhibits a sharp peak at zero, which automatically suppresses power at directions without signals. This suppression thereby ensures
spatial sparsity and enabling robust parameter estimation even with insufficient snapshots. Subsequently, an off-grid error correction is
performed by maximizing a cost function within a small neighborhood around each coarse estimate. Based on the estimated jamming DOAs
and power extracted from potential jamming regions, the jamming-plus-noise covariance matrix (JINCM) is reconstructed to compute adaptive
beamforming. This INCM-based adaptive beamforming can suppress coherent jamming even with a limited number of snapshots under
dynamic conditions. Finally, a flexible covariance matrix tapering technique is applied against dynamic jamming, which enables on-demand
null widening based on jamming movement patterns. It allows tracking of mobile jammers without repeated weight vector updates or the
consumption of additional degrees of freedom. Simulation results under both static and dynamic scenarios demonstrate that the proposed
method achieves a superior output signal-to-jamming-plus-noise ratio (SINR), even in the challenging single-snapshot case.

Highlights:

1. A framework combining JNCM reconstruction and on-demand null widening is developed for adaptive beamforming under dynamic
coherent interference.

2. Sparse Bayesian learning with Jeffreys prior is utilized to estimate interference DOAs and power for INCM reconstruction under limited
snapshots.

3. Flexible covariance matrix tapering achieves on-demand null widening to avoid frequent weight vector updates.

Key words: dynamic coherent interference; adaptive beamforming; covariance matrix reconstruction; covariance matrix tapering
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