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Abdract: Jointly tracking the time-varying parameters o array incident sgndsis the chié problem thet our troops dficiently
carry out dectronic defense and dffense in nodern dectronic war (EW) . Aiming a the problem that the methods to egimate time-in-
variant parameters dori t adgpt themsdves to the stuation to track time-varying parameters this pgoer has probed into the method to
jointly track time-varying parameters of array sgnds based on the plane rotation ( Gvens rotation) . The conmputer smulation resuts
proved the dfectivity of proposed method.

Key words: array dgnd ; subgace updae ;plane rotation ;jointly tracking parameters

1 , ( Gvens rotation) ,
EVD (EBgen )
vaue deconposdtion)  SvD(Sngular vaue deconpostion) ,
’ (Gvens rotation) , QR
, ’ ESPRIT
' ' 2 ESPRIT
, ' ) 1, : L+1
u ” , “ " () (@ <9 <90). , ot
“ " M ,
,DeQua  Robertd!! x1 (1) = Ars(t) + na(t),yi(t) = Ai®as(t) + na(t) (D)
1 ,Dowding 2]
TQR(Trangposed QR) x2 (1) = Azs(t) + ne(t),y2(1) = Ax®as(t) + np(t) (2
,Srobach™®! ESPRIT AL A ,s(t) » N (1)

:1999-06-21; :2000-04-08
: (No.28.5.3.3)



() z (v

9 63
ng (1) ne(t) Ny o ! _ za ()| _ 2 (1)
N [ z (1) = Z (1) = (11)
(t) "-~_J3>}¢ [ 21 (1) zp (1)
o B ia,,
hhhhh P °~._‘?" (7) )
' = -a‘_r_‘;-ﬂ_ l Via (1) = Vi (t- DQu(D) +2a(DPT() . (5
P P2 IS 2T Vie () = Vg (t- DQ,(1) + 22(0P 5 (1)
D o . Vi () =V (t- DQu() +22(0PT() . (1o
— - Via (1) = Vg (t- DQ2(1) + 22()P2 (1)
Wi = QI Vy Rt Wo = QB VR (3a-) (122)
Pooee e T T e T e Qa () Ra(t) = Qa(t- 1) Ral(t- DQ; (1) + za(DPH(D)
Qs Ry Vi (Vyi Vi ) OR
i=1,2 (13a)
! e — H
31 = Wids, 3,Dy = Wady 3b) Qe (t) Ra(t) = Qe(t-1) Ra(t- 1)Qy(t) + zo(t)p 2 (1)
1T RaT1,J12=ReT2, Ty T (13b)
W1 W,
ha (1) = QA(t- 1) za (1) , he(t) = Q&(t- 1) z2(1) (14)
3 Za(t) =za(t) - Qa(t-1) ha(t), (15)
, By (- 1) 22() = z2(1) - Qelt- 1) ha(V)
Va(t- 1) Valt-1) ¥o(t-1) " za() = 1 2a() 1272 (D), (16)
‘ 2(t) (1) Zo(1) = I (1) 51 2,0(1)
b () =05 (t- Dz (1), ha(t) =V5B(t- 1) () (4 2a(t) = Il za () 122a() + Qa(t- 1) ha(t) (17d)
() 2(1) zo(1) = Il o (1) I2Z,0(1) + Qe(t- 1) ho(b) (17b)
z (=200 - alt-D (D), ) 13 _
2 () = 2,(1) - ¥p(t-1) h(t) Qa(t) Ra(t) =[Qa(t-1) ,z,a()]
Va(t) Vup(t) Va(t) Vp(t) [ Ra(t- DQi(1) + hxl(t)pi*(t)}
. (184a)
, L Iz (1) 1P 1 (1)
Wa(), () =Wa(t-1D.20 () ()., (5  Qa(dRe(t) =[Qa(t-1),Zo(D)]
bo() () =Wa(t-1),2 (0 &1 [ Ro(t- )Q,(1) + hxz(t)p*z*(t)} 185
vz (D =lz (D52 () 22 () =12 (1) L I zo(t) Il P50
;%2 (t) ,G(1) : , i
Ya(t) =0 (t- DQi(D) + 2 (t)p{'(t) ’ o |: Rxlf-t) la (1) _ G,<(t)|: Rxl(tT- 1) hy (1) ;| GH(t)
Va(t) =¥a(t- DQa(1) + 2 (DP5 (D) 0 ha(t 0 Iza(t) 1
= (0 [aRl(t-1)+(1-a)h1(t) hm] ] (192)
Ri(t) = , _
1 o)z (0 l2h D Re(t)  le(t) _ X Re(t- 1) he (1) St
) T G« (1) T (1)
. 0 le (1) 0 I 2o (1) I
_ OR(t-1) +(1-0a) ha(t) ha' (1)
RZ(t)z[ @-a)llz (9 0R (Y } (195
CohE E R [Qa(1),6a(D]= Kalt- D ,Za() () (209
Ra(t) Re() : [Qa() , ge(0]= Qe(t- 1, Ze() Gi(1) (20
[ Hha (1) QE (1) v (1)]
4 Ga(t) Vi () gl (1) wa (1)
Via (0 Ve (1) _ [ Ha(t-D Lanl0)]
= = = G (1) G (1) (21a)
va() |:Vy1(t)] ¥2() [Vyz(t):| © Loa() Epa(p) >
Va(),Ve() QR (32) [ He() QB ()
Wi (t) = QR (1) Vya (1) R (1), e (1) Ve () g2 (1) v (1)
W2 (1) = Q&(1) Via (1) Re' (1) (10 He(t- 1) {qe(0]
- = G(t . G'(1) (21b)
b2 Coe(t)  Ea(t)

Wi (t) = Ha(t) Ra' () Wa(t) = He (1) R (1),



64 2000
Wi(t) Wa(t). (24 M,
5 Wi () Wa(t) M X M
51 D1(t) Da(t)  Ui(t) Ua(t) W (t)
(D ( (2 ) t-1 t W2 (1) , ,
N ; t W (1) = U (1) Di(t) Ug(D ", (25)
N W2 (t) = Ua(1t) D2(t) Uz(t) ™
Raa (1) =7 3 a(t) X (1) (22) Din() Dzm( ,m=12, M,  Di() Do(1)
t-1 ot Rasa () o
’ ¢ g D1 (t) =dag(Du(t) ,D2(t), ,Dwum(1)), (26)
AlC 141 (Akaike s irformation criterion) , D2 (1) =dag(Da(t) ,D2(t) . Dam (1))
. Jdiag(-)
AIC(k) = - 21gf (X (ke )/ Q(k)) +2k (2L - k) 53
(23) (26)
k=01, ,L-1(k= k) L '
Xalk) = (P Xt xa(tn) {Dlm“):@@(‘(mfm“)dls'”‘em“”’@)
(k) Q(k) (X (k)1 Q(K)) Don() =ep(i (- At (D) In@ -Om(0)/ )
. i=J/-1,m=12, .M (2
AIC(M) =min(AIC(0) ,AIC(1), ,AIC(L-1)) (24) ,C ,th b
,mn(-) ,AIC(M) t O <@ <90,
M.
5.2
o | - ande(Don(1) + (df dﬂoospande(olm(t))J 2 LanCiE(Dlm(t))J 2
() =5 arp * d
2 1 (28)
cande(Dyp (1))
B,(t) =sn™ Y 2t (1) o ]
,m=12, ,M,c ,th &b m=1,2 M
0 <@ <90 ,ande(-)
5.4 6
W (1) D; (t) 6.1
Dm(),j=1,2,m=1,2, M 1 6,
83 ( F <o <o ®
) 2
0.5GHz, 106B.
(6] 13 , 14
(22) 5
s 2 3 4
pace] E]  ace] En] (29 6.2
ace] K] ,ace[ E] . 2 3
t-1 , (1)
AL E , :
pacelrn;  gacelE, (30) . 4 , IMHz
AL ( ). 0.05 ( ).

Fn (1) O (D),

1
I a (Fn(t) B () Eqll 2
S ca(fa (D) On(0)  Ag

P(fu () O() = (31)



WERNE/MHz

Hiuma/ K

0 200 400 600 800 1000
o B el it b/ 3
......... CENTEEOE £
0.05F — g2 e
0
-0.05
0.1
0 200 400 600 800 1000
IDE
4

9 65
10"
g 3 5 1 ALK ’ '
; 4 e M R , (Qvens rotation) , QR
g 3 ,  ESPRIT
£ / ...........
w ‘ ....-""
= 0 " B, ’
0 200 400 600 800 1000
H mfts/ &
w 02 e IMREA '
? 0.15 — {8 1A
E 0.1 ' -
T A —
& 0 S [1] R.D.DeQoa ,R.A. Roberts. Hficient ,numericaly gahilized rank-one
400 600 800 1000 elgendructure updaing [J]. IEEE Trans. ,1990 ,ASSP38(2) :301 -
i [/ B
316.
1 [2] E.M.Dowing,L.P.Ammann,R. D. DeQoat. A TQRiteration based
10 adaptive SVD for red time ange and frequency tracking [J]. |IEEE
g AR 2R Trans. ,1994 ,SP-42(4) :914 - 926.
- — S 20k AR [3] P.Srobach. Fag recursve subspace adaptive ESPRIT agprithms [J].
3 IEEE Trans. ,1998 ,SP-46(9) :2413 - 2430.
g 2 [4] M.Wax,T. Kalath. Detection of dgnds by irformetion theoretic crite-
ﬂa s o %00 mo T ria [J]. |IEEE Trans. ,1985 ASSP>33(4) :387 - 392.
5 R. O. Shmidt. Multiple emitter location and sgna parameter edimer
W R 5 [s1 F P gap
» 02 tion [J]. |IEEE Trans. ,1986 ,AP-34(3) :276 - 280.
L {9 20 At .
o 0Isf — B 2 A [ 6] GelLijia,Chen Tiang ,Huang Xiang'u. Smultaneous frequency and di-
E o1k rection edimetion from pardld-array data [J]. IEE Proc.-Radar,
~ oosk Snar Navig. ,1995,142(1) :6- 10.
$ o [ 7] SuXin,Chen Tiang . Smutaneoudy Edimeting Frequency and Direc

tion of Goherent Sgnd via an Array Triplet in Motion. Sgnd Processng
IX-Theories and Applications [ C]. Poc. of BUSIPOO-98, Rhodes,
Greece ,1998:217 - 220.

1997
,1999

70 ,




