2015 4 3
®36E H2H

Journal of Zhengzhou University ( Engineering Science )

O K AR (% W) Mar. 2015

Vol. 36 No.2

XEHS 1671 -6833(2015)02 - 0075 - 05

— AN ENET LS EHMBEE

#BOEY, RART, AR, R

(LB Z MR R T B TSR, 115 Rt 21001652, 238 B4 — i 25 24 e, I 7 {5 P 464000 ;
3.HER A HHAHLE R BB TLIR B At 21100054, 4 B o7 B I HHL TR A B, L5 922 223003)

O OE: EREFTEG THEMZ A gATES, R LR oA MIE S TR T4, B85 8 RAH
AR R R AR R B R BN R A g B AT NIRRT B R — A Rk
EHGAMERR EZHFRRN S LD RS ALE R TR R T @ LREk#E TS, RGBT S A
s A keg)a— S IR ERAITAME R EIEBR LR BRI B AEREAN LS Rk

HAKEMBERA TR LEESGH AL, A BHRTRAF L.
KER: MBRA TR ZEHRA  Lukdrd ;= aEp AR

FESES: TNIS1 XERFRERD: A

0 5

BIL B UURE 55 1008 2 6 2% 8 R4 WL R 58 93 03)
HTAHE—E RS 8L 6 B, )
R JH I R AT B AR RS, e S LA A I
B 0I5 J7 DR, DR IE & S LR 22 4 TR Ak T
R S I L2 B AE T AL B IR TR &
25 SR ) O X, 5 BRI R IR A T, AR

C SRR - A ITTRERO N SE=a SR 7N UEZ Il
BA MR L3, PR, X L 2 RURE R 3K i T 52 52 2
T Z B R TR A R G R K B
Q] XA L B RR R 0 TR TN A2 A ™ A b T A
PP, AT I AL W v e b IR s 3 B
tr. 25 B B 1&E B AL B $E R (Space Time Adaptive
Processing, STAP) [] i J A B 38 1 25 300tk A7 — 4k
A 8, T LA S5O R M T A% T B L

TR KU T B H AR BRI AE S STAP R
BORPPET PR (B8] 1, 75 WK S B 2% i
P 7 22 56 BEAR TT AN HERA , 52 06 R G2 09 2% 0 o
REFN SN HARKL I GE J1 , IR, 4% STAP $R 51 AL
OB B A A A% P A ), G B ik e B B U Y
TR 2R A RS 1] 3 A A A 2 5 R] L

BEXSAIL A TR 35 2% i o3 A AR BE B 1) JE X 4 1)
A, AR RIS R B 2. (D )R Ak B

il

Y5 B H#3:2014 - 10 - 09;1&1T H #7:2014 - 12 - 10

doi:10.3969/j. issn. 1671 —6833.2015.02.017

K0 =B E A S ML BE(3DT) 2, JR I A
QB (JDL) 257 3% 75 vl 1 e 4k Ak B 6K /)
A T 0 A K5, T S 1 9 /0 DI 5 R A B8 B H
(), AEI e AR K H 820 5 2 Dk B 7 22 6 1 RS
(7 i SO K7 TRV RE R 25 @ JR Pk R g
W N E R (DW) T Mg - 28 A
(ADC) " % 4 AR i - 3%, Y 25 2 56 A
TG N0 BT 90 A% I 33 A I — A O R R
e 1 AL AR A 3E 2 A B L (B 4R AR 1Y
S RAE A ZE I N B R A TE R — A TE
HA T 1 2% i AR 2 A0 R SR 77 7. (D) 1N 48 728 ik
K7k T B AL 25 I N A 1 R G 2 N A
(STINT) i 1”1 3% 25 J7 ¥ 48 4% 11 5 B T 1) 2 B
KO A 50 3 75 G DU B C 194 2 D T 2 i, DA T 3k )
W B2 D AR AR 21 9 B B9 3% 07 T3 A e
W (32 A 5 28 U 1 Pl BE BAE BL, R 18 0
EoK. (4) BUEY R H . F 8455 T S 40
i (DBU) ¥ Fe Hople g ' " i 2 07 19
T R A R 45t o B B 0 0 B0 4 Ak R B, 8 i
XEREA BOS HEAT I R, R AR 25 B AE X A i R L B
7 R T I Rk A B F 5 9 — 1.

S H T T HLER UL T 15 2 W 40 46 A0 3 H AR
oz [ B0, 5 4y T — b o ) 4 i A B ST R B A
AR T S e 2 0 B ARG AL B i 4% B

EeWB: HZEA ARSI A (61201459;61301210) 5 VT 75 4 H 44 Bk % 3k 4 % B 51 B ( BK2012408 ;

BK20130815)

EBRIT R ZE (1974 - ) 0 R BT 48N, B s 28 L R R 5, BP9 O 1) S 25 I | 3 1 5 Ak .



76 TR R A R (T AR )

2015 4F

T A AR WA AR 1) PO B A T BR AR B ARTT
o] (AR X150, 4R 05 SR F 22 25 Il A A 9 O i, i 4+
YNGR AR AS L A I A A 19 2% A8 2 A>T 1) b —
B, W /INE 55 DT 1 (9 2 B AR 5T A R AR
TR A R

1 HUEE Tk RS

LU 25 LA RE B 41 1 B, DL
LA H A 19 535 9 25 ] 1L £ A b 2R 0P 1 7 %
RLARBR . PR HL H, S %R RSB T, A
BTG R, BB N AT I 0y 00 40 BT K
S BT 5 16T R L M (0 B2 K
B sy o 22467 BT BT & BBL 6T 07 1
WO TR0 77 0015 @0 1 oy 4 91 26 75 . 1T 2
ST HIE PAIRE T % B BT & R
P ST M T 2 S BT AT T B BT
S ARHL AT I 1 1975 T HE £ 0, A 6, 4% 3 o r
S B BT R ARG M TR O 1 7
fi s Ry R, 425305 B BT 4 0 2% 0
B TE B K % B G 2 A B g B T B 7
Ry 2SR AT S R ST 4 7, MBERCE & R, B
180 2 VAT 4 51040 4 W R — 5 W B 1

Z A A VR
Alx_ T,
P ay”
7 v, \\'
R, v L Ve
HR ¥ Rl H, T
R BRI
/o] o
\{\QB\ . - 7 B
-~ o
0

Bl #BENEFRLMEEXRE

Fig.1 Geometry of airborne bistatic radar
U 1T AR 5 1 228 R R
. vK v'l‘
[, = T /s T 1/ (1)

A A T IR AR s F2 SRR A R R G A Y
AR
cos iy =cos @rcos (O —ay
{ & ¢ ( )‘ (2)
cos i, =cos grcos (O —ay)

MR 1 v 7s (9 LA 56 &, 22 8 P AT DAAS: 3

Vg

v
fa :TCOS prcos (0 —ay) +TTCOS opcos (0 —ay),

(3)

() LA I, e SR e & 0F T, i 2

W BB R f, RN T 25 [ HE AR cos ¢y, Y PRI,
HETT STV — A 22 R 2,/ f, 5 cos ¢, BT
LK. 55 PR 6 A AL LA IC AT 0 EL L,
K2 B R, B v A2 30 S 3 WAL, A il Ry R 5 3
BL, HLAT 7 1) 5 3 28 e M ¥ 45 BB A5 5L o
ST HUR KL BE 25 F1 4% % & 153 km, 253 km F1 353
km , 13 2] 6 Fh st B JUAT AL & 55T, A 0 7R
2f,/f, ~ cos i ~F-TH N Y ZS B 43 A AN 3 i /s

..)_HEE;._)_ xﬁﬂﬁéx +Hﬂﬁi+
X_EEE:_x +§( +m‘x

72 UL A RAHRHL
B2 MEWNEFLABLMEELSHE
Fig.2 Typical cases of airborne bistatic

radar geometry
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Fig.3 Angle-Doppler traces comparison of

airborne bistatic radar
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Fig.4 Principle of DW method
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Fig.6 IF comparison of compensation methods for

airbore bistatic radar
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Fig.7 MYVDR spectra comparison of compensation

methods for airbore bistatic radar
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An Improved Doppler Warping for Airborne Bistatic Radar

ZHAO Jun'?, SHEN Ming-wei’, ZHU Dai-yin', ZHAO Jian-yang’

(1. College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016,

China; 2. The First Aeronautical Institute of Air force, Xinyang 464000, China; 3. College of Computer & Information, Hohai U-

niversity, Nanjing 211100, China; 4. College of Computer, Huaiyin Institute of Technology, Huaian 223003, China)

Abstract.: The clutter distribution of airborne bistatic radar varie with ranges due to the relative motion be-

tween the transmiter and the receiver and the covariance matrix estimation is no longer accuate, so that the sta-

tistical STAP methods degrade. In this paper, a new clutter compensation algorithm for airborne bistatic radar

is proposed. This method involves first a pre-processing with Doppler warping method to bring the clutter spc-

ctra together in the deriction of main beam and subquently Doppler compensation of different range gates in the

direction of multiple space angels. Simulation results show the proposed method can reduce the clutter nonho-

mogeneity of bistatic radar effectively and is spuerior to the traditional compensation methods.

Key words: airborne bistatic radar; doppler warping; clutter suppression; space time adaptive processing



