Acta Aeronautica et Astronautica Sinica

Apr.25 2011 Vol. 32 No.4 702-709
ISSN 1000-6893 CN 11-1929/V

http: //hkxb. buaa. edu. cn  hkxb@buaa. edu. cn

XEHS :1000-6893(2011)04-0702-08

ISAR =JE-F-F3 H B5 B A& I 1] A0 % 10 5 504 3 7 ik

FEE", FHR, AR, AR, mREM!

1. EFRFR FEREGEFL, Hd RN 430019

2. kK E %%If&? Jh® 100084

3.REGAER BEMTE A, #d RN 430019 i;»
)

i s B S AL B K (ISAR AR R HAR AR 3 1L B T

U R0 IR e ) P ke 3 978 5

TE’E:_ 55 AR L 28 22 (PSD) WY AT 2R 35 =0, 156, %?WA%‘Ti\é@‘%%Eﬁﬁrﬁ’f/\?r#zfvi‘ﬂu AR A T i 1] B % 2l A
B 2P BE (PLD) 6 85 AR I ] . H L 7R éﬂﬂ%ﬂﬁﬁﬂﬁﬂ&\%ﬁﬂ%&ﬁ]‘lﬁ]”"“ﬁ}m%&,ﬁﬂﬂﬁﬁiiﬁﬁzﬁﬂﬁlVﬁ?dﬁfﬁhﬂ’]
B fJE T P BOULI E R PbDﬁiﬁEl?l‘Tﬂ’Jﬁli%}ﬁﬁﬂElﬁﬂﬁﬁ 28 ) (RD) P B8 1] A b o 5 220 700 52 0 4%

P YU UE T A SC I R B R .

A0

KR PEMARE

RESFES. V243.2; TNISS Xm AfG. A
G AL ﬁl&(@é %E?—%Eﬁﬁﬂﬁm
Iﬂé\leREﬁﬁE’J*ﬁﬁ MEs . H bR AET AR e
B o K B () R BB A7 7E 2 A B I 4% 52 - TH 9 AH B &
T A5 PR ) o SR /0N i A O S i ] R
SR AT LALRUIEAE U I Bsf ] A 2 38 30 R 50 3, (i L

Alﬁﬂ%@ﬁﬁdﬁ@@%@mﬁ%ﬁwﬁ\fﬁ
T LA 5 B e JS A B i) 0 LA 43 A7 32 4% ﬁﬁﬁ%;f’

ﬁ@ﬁﬁ\ﬁﬁthUTﬁEﬁ@WME

EH(RD) G, HE,ZE%R §R F
ﬁ%&w%ﬁﬁ*ﬂﬁ%ﬁﬁ T
B, W, b T 38 E 3 AR ﬁﬂﬁﬁﬁ%
FEAE A5 B 6206 RD PR 453k 47 B0 85 i) 107 37 1]
SERR . B B8 [ E AR AR U BE B A BE ARSI Ly
{37 1) A2 b B AR X T Ik B A i AR R bk E
T 2 R AR G T B R R AR A 1
F s 110 % o % 6 R A% B 22 I i) s e 1)

s AR E’f\, ‘%%um Feds BErELR
N

N\,
(O

AN \s .

ﬁﬁ#%ﬁﬁﬁnham%HEUJUﬁ

P At ISARGHT (5 DL f 3
¥% MR RD [ {230 17 Bt 715 7 42 3 47 TSAR
i A AR . SR T L B SR 24 3%

0 2 A 0 S 0 HE R T T 5 AT H
U A B AV B L R SCERC 1248t T —
T R 5 R 37 24 P (PLID) T 1 4 52
B L1 80 B B B9 . AR SCHE SCRRC 129 3
e HE B AT SRR S AR T I R L 3R
HET R ) A A T ARV
I ) i 2 P D06 6 1 4 9 IR B L 07 7
ST TR 0 M 408 8 280 £ AT Ak 2 22 (PSD) Al
HARIORE ST B . %07 o FUR T A5 8 0
BT B SR R A . S
TSI T ACHR 0 3 T 3% 7 1 AT S

W EHA: 2010-07-14; iRf& B #: 2010-08-31; RA HHA: 2010-10-21; M 45 H kigAtE: 2010-10-29 17 : 48

) 4% H R 3 3 : www. cnki. net/kems/detail/11.1929.V.20101029. 1748.000. html

EEWH: EEHRBEIES (60971087) ;253 10 H (kj05131)

* Wi1EH . Tel. :010-62797132  E-mail: xujia@tsinghua. edu. cn

KA. o E. K. B, & ISAR PR B I m % if 7 fo 3 B o ot #F[J] M E

DOI:CNKI:11-1929/V.20101029. 1748.000

v F R, 2011, 32(4): 702-709.  Peng

Shibao. Xu Jia. Xia Bin. et al. Joint estimation of suitable imaging time and rotation velocity for ISAR maneuvering target/ J].
Acta Aeronautica et Astronautica Sinica. 2011, 32(4): 702-709.

© AL 2E g3t hup:/hkxb.buaa.edu.cn



TATE S ISAR AR VA8 B A5 AR I 1] 1 A A 1 T ik

703

I

S S AME IS L ISAR H bR a] W e 5 1
T35 S ) AR 8] B DA K bR AL 3 M AS 5 10 1 0
T AT R — 2D H AR R S T e e AL i 1 R
7~ HERERE i ' T HAR AR R Ozy 1Y 58
O 4. B SAZE 56 5 2 T A L (LOS) 5y Bl ]
m L AE H bR k] ¢ Z f5 HAR FAR AR p (2,
v, AR T 15 B 8 7 4

r, (1) = ry + x,sin 0(1) + y,cos O(z) (1)
A, WO 5 FRREE 3L B35
H A gl b Ol I B 20 A6 TR A IR B s 2, =
r,cos 6, ,yP:r,,sin Go s E Y 0, S EUST SH K

NS

Atk fe . MR EU A E i, R R 2

do, ()
L 90(/]1[ Z%zfpwv (5)

PR A AN () 805 B AR bR AN ) T LB AT E 2
W - ATF, RGO 2, ] f,BR A
_ My

2w,

fd./) = 271:

(6)

Lp

AL 6 H AR RD BG4 R [ 5 Bi 14 O B
e T4k H jﬁ@’@}rgﬁ w o 2 H bR A [ E B
= H /ﬁ?@i 5[] 2 78 B, 6 (o) il B ] 3 287 AR
1t I ¥
0(t) = w,t+ 0. 5w, * +O*) )

ﬁl,ﬁ(t)%] B@%*HX#%%ﬁ%ﬁﬁgﬁgo %/l %$?\\i‘>i€p'jwa ﬁ%ﬁjﬂniﬁg,()(#)jq%? 2 E/‘J%W\

\
RARN PAS N
N\t e
0(t) = w,t ° \\\‘/ 2
5 J”
Ko, HHEH, ‘\\
s AN\ %
20
i -
pli) \
@, “
¥
F‘p
Rotation center ‘Uc.
(0] x w ' \ A
A1) s \\¢’
e
LOS
T A “
T ) *
»
N
Radar

# 1 ISAR g m

Fig. 1 ISAR imaging model
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Abstract: In this paper, a method of joint an@ igndof imaging time and rotation velocity is proposed for inverse synthetic

aperture radar (ISAR) maneuvering tar{gets\ e closed expression form of rotation velocity with phase slope difference
(PSD) is derived in detail. First, the tar rotation phase is retrieved based on two prominent scatterers, and the suitable
imaging times are selected as the intervals with high phase linearity degree (PLD). Second, the rotation phase during the
suitable imaging time is divided into two half segments, and the PSD between the two half segments is estimated by their
difference. Accordingly, the rotation velocity can be obtained based on the PSD, and the range-Doppler(RD) image cross
range scaling can be realized by using the estimated rotation velocity. Finally, the effectiveness of the proposed method is

verified by using simulated as well as real data.
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