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Abstract: The pattern of every element in conformal array has a different direction because of the curvature of conformal
carrier, which results in polarization diversity of conformal array antenna. In order to describe the polarization diversity of conformal
array antenna, polarization parameters of incident signals are contained in observations. Consequently it is usvally required that the
polarization parameters and DOA( Direction-Of-Arrival) of incident sources are jointly estimated. A blind DOA estimation method
with respect to polarization diversity is proposed on the basis of ESPRIT ( Estimation of Signal Parameters via Rotational Invariance
Techniques) algorithm for conical conformal array antenna, in which three pairs of special subarrays are designed. Azimuth and ele-
vation angles of incident sources are found without knowing the polarization parameters by decoupling them. Then the CRB
(Cramer-Rao Bound) of this method is derived and the validity of this algorithm is confirmed by Monte Carlo computer simula-

tions.
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r=(gg + 820k + k) V2eos(6,,)

= 1gl1pilcos(0) = g pr = goks + gicky (2)
P; =cos(0,;)cos( @, ) x +cos(8,;)sin( ¢, )y —sin(8,;)z (3)
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K, = diag(kig, kaor -1 bg) (15)
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Xy=A;S+Ny=(AyKy+ Ay K,)S + Ny (20)
FE 1 BREBE|ITF .
X1=ApS + Np=(Ay Ky +A1 K,) 918 +Np(21a)
@, = diag[exp( — jwyy) -+, exp( - jwy,)] (215)
wy; = (2n/A)dvy  u; = vy
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SRR KREES FEE MR

span{ Us} = span{A} (24)
ot FE—AME— T R T, 5.
Us= AT (25)
LA :
[ Usu 1 [AunT
Ugpp(m-1,:) (Ay0)(m-1,:)T
Uy = Usu - AyT
Ugp(m-1,:) (Ayo))(m-1,)T
Ugy AyT
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SpSECR
spa.n{USHI —'-SPHH{AJ =SP&H‘U517,I (27)
span{ Usy } = span{ A,} = span{ Ugy | (28)
span{ Ugy, } = span{ A;} = span{ Ugy, | (29)
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Ap=Aud (30)
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FETFIHNERE ¢,,0,,¢,. HAT BT RBREAER
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B BRI VB R, BT UL RSB 3 B

T 2540 R B KSR A T
R =% > xx (36)
L s, 0t R AT (4B AT 15
R=0&0%+ U2 0% €))

EEFSRABERBEED, RO WE1~-m-11F
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exp( = jwy;) = ty; (39)
exp( - jwy;) = 1 (40)
exp( —jws;) = t3; (41)

%‘%%;fa a=n- a3,a26 (a| ,as)ﬁﬁ(:‘m) ~ (41)ﬁ:
$; = arctg
2co8( @, ) ( z1i-23;)-[ cos( 9, ) —cos( @, ) 1(211-2:)
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2= angle(1;)/(2nd) , j=1,2,3 (44)
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ARE B ORAEHLA.
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B2 (37) 3K18 U5, E LAl F i R (38) KB IE R
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KOWEH T ERZET RO EASEMAT. L)
ASHESHE N n=2)0, i F ESPRIT B k4T 4
ASHNTEES BT RE, B REAERRE
BE i, w,, vy AT RRAE B 248 J5 A BE DR UE BT 26 B A9 ¢
FE{EEIRT B ) — A SHE SR A RS T8
AR ERRESENRFERBEFEHXIRS
BT 7 Bk EA P ERE v, vy, v, HITHRIE
ERA B HFEE SRR BERE T, T, T;, B R
A X IRE ) R A XS O B R AIE 1) BERE R R G Y, BT LA
2 G =T\"T,, IR G, BATHIRAITTRENL B LI
v, v, RAREERY . AEd G, = T\"T,NEITRK
TREMETER v, v, BFFAEHERXT.

L EFTR S m L RS R BRAL R T
MAFHE ST DOA T HEERER:

(1) (36)R1GHEFI B BE I T LR ;

)%t REATHEAE B8, 254 R (38) 7 BIR BB
%) A Xof O FRY R R Vi, VW2, W35

(3)%F Vi, ¥, Y3 ﬁﬁﬁﬁﬁﬁ'ﬁﬁj& E1is tais b3
DRFERBEET,, T,, Ty;

WOFA T,,T,, T, WML E TSR
Xt;

(5)%%ﬁ(42) ~ (44)5}’{45 5;‘;%‘-

3 #{tF DOA BXAf4iTHY CRB

ESPRIT . %2 7 32 BU X5 18 7 i F 5 B0 AR A6
i, 523N CRB A T RSB H T EMN TR,
EA K FEZSHAETH CRB. OV T i R3#, @&
BARIRIKAERIERF R B4, A 2 IH—1kk 1.7
BEFIth i ZHBE R PEE 4n DRASEED o MMEHD
ABH, 0 MRS, 20 MRS E. BT S
ATHXE p ®#7H:
pT =[61 P1 ﬂzs P25ty 0n’¢n ’k1$k20’"' !knﬁklgaokmp"' 0kn¢1

(45)
TSR SRS ER AT CRB Y
E[(p-p)(p-p)']=CRB (46)
CRB=F-! 47)
4n x4n [ Fisher {5 8460 F O[3 ERINT .
Fy,Fyy, Fy, Fo
. Fo,Fp,Fp ,Fy )

FipsFips Fiyp,s Fiy,

Fip)Frgs Fips Fiy
e, Fp ot fa fliit s o, Ja i fad it 42 Fyy
RACKE uy J5 16 EH S RAGH R Fy HBAK R u,

Jiie kg BTG HEERBHEN S BT E
FIFHR . Fisher SERERISE i 4T/ FITTR F 012,
_19R, 3R
F;=L-trace[ R 'a—mk ’a—p]_]
=2L-Re{tracel DRA'R'ARDIR ']
+ tracel DRA"R'DRA"R ']} (49)
2A
‘= 3p, (50)
Kot trace((-) FRBAEE () 035 S KRR R R
P iRT. 4AK(12) ~ (16)F:
AA A, JA

30i=3—0,~K"+8—0fK9’ (51)
A A 34
29" 99,5 * ag;Ks (52
A _, K
akg‘ - AG akﬂ_, (53)
JA K
57‘; = Aq, é‘ki (54)
LEEF) ASHE SRS E et , 245 CRB_1
CRB_1=F;} (55)
Fy,F,,
FI'[FWFW] (56)
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WHERESEFT TR RS, A% £ ik E 8% L 34T Monte
Carlo (i LR IFH B A . Ko, MBI E R
TS AEHRENT 2HRE AR LR, MR
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1 AGH T EE X R ERER P, AHE ST
iz E£ N HE. SHE T8 CRB AKX (S5) i, B
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HEER
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27,80 m=9; R L = 1000; {5 L SNRE[ - 10,
30115 A n=2;6, = /6, ¢ = /350, = 6, + /18,
©1= @13k =0.5,k1,=0.5;kpp=0.3, k5, = 0.7, FEHHH
SR RRANB B0, =n/4,a,=7/3,a3 = 3n/4; 70
FFIERR gp=sin(6 - ¢/), gip = c0s(6/ - ¢), 6/, ¢/
HEAAFHESTES | NEETT R R P R
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QFEER . LE 4. B 5.86.
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