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The Resolution Abllity of the Super-resolution ISAR Imaging of Maneuvering Targets

SUN Changyin BAO Zheng
( Key Lab. for Radar Signal Processing, Xidian University, Xi' an 710071, China)

Abdract: Inthe ISAR imagng of maneuvering targets, the time-varying Doppler gpectrum mug be taken into account to pro-
duce afocused image ,and above dl ,notion induced errors ,such as envelope aignment errors and auto-focus ng phase errors,mug be
oconpensated to get a high qudity image. In thispgper, a Sgnd nodd isfirg esablished in which the notion conpensation errors and
the festure of the target are hoth trested as parameters to be edimeted ,then a parameter condraint is proposed to cope with the uncer-
tanty in the sgnd modd ,and findly the resdlution ability of the super resdlution dgorithm in the egablished dgnd is andyzed.

Key words: super-reolution; ISAR imagng o maneuvering targets; envelope dignment ;auto-focus; notion conrpensation ; res:
olution ahility

, ( )
ISAR , , ,
[4] ,
(yaw) (pitch) (roll) . o, :
, ) 2 ISAR
[1.2] ! 1 , X ,
RD , X-y , z .
[3] ‘R=[of o® ,cofsrot ,sPB]7,
, : : Wy =[0,0,w,]7, w,=[0,0,,0]",
=[w,,0,0]".
: ’ E
, . "

:2000-02-30; :2000-08-28
: (No. 69831040) ; (No.7.4.2.1)

W,



3 : IAR 427
0,
ro(x,y,2) , :
n(x.,y,z). o =0ep(Po) . k=1,2, ,K (4
W=, - Wo- APy -Pa/2- 3o/ 2) n- @/ 2- Py + o/ 2) 1
[1]: (5)
fo =3[ (uxry)-R) fi=fi+ QD1 - P/ 2- 3Po/2) /20 (6)
i Hi=Ho+ P/ 2- Uy +Pg/ 2) /M @
=3 L(RxU)- 7y - L
W, =W, - Wo (8) fi = fi +Wof 2T (9)
1 ISAR W, N-3 . Wy
( N-1 . :

) + . u= y(m,n) =s(m, nep(om+jP,) +e(m,n  (10)
[0.v:2,1142]7, [6] fo= s(m,n) = iakeqo[jm(mw T ] (@)
- (X19yl K, (1 fa= - (2fc/ c) (10 | -

(x0y + 20, + YOut) , fo y ) :
fx fi ay(k=1,2,
K, -
U,
3
(10) (ML)
(fkyf_k)
(f‘k,f_k), ka:(fk,f_k)T,fk:(fk,f_k)T,kzl,Z,
» K G , e
' 1 Ta-1
S(m, n) =i@ke@[m(m>fk+rf~k)+nu~kn2] e M ey P e G T2
) oy (12)
k=12, ,K O fi fie U
k fi
. ek
U.(n=0,1, ,N-1), Ce ,
Wa(n=0.1, fo = (fi, ) |
N-1). f i
y(m,n) =5(m, n)ep(@dm+{,) +e(m,n) (3 CR ( [71). ,
e(m,n)
(3 fi f . i f T,
2 . fi, Tt
(3 ( €4 :
(3 s(m.n Ko fic W Ri={f R (t-f)TCin-f) =) (13
AT AP, ¥, A, = :
RPN TIES Y S € ey={t R (h-f)TCirh- f) =3} (14)
Tij
( i,
) S , e f M (j=1,2,
K,jZ Kk, T €y, k

Wo=Y:=Y,=0 =0,




428 2001
Re={f R (fc- f) "Cil(h- f) <13} (15) 4.1 0.1 . 42
= i ) ) ) .1
fk 1:1,zm,n+<,j¢k{ rg} g €y ) 0
(8] . 4.1 4.2 ,
f- ) TR )12 ' ,
rzka_:L[(k )T(k )1 (16)
4 (f- ) Clfe- ) ’
(- 1) TG (fu- ) X2 k ( 10
i . ). ,
k .
P=1-ep(- 2 (17) - -
w n , W,=¢c+cn+ s
. e an : " G " '
m=cm+cm+
s . (G { G e IM A
0.5 0.5
4 ) @
¥ :
»
1 42 /] . ,:,, . 0 N +5+ .
, 1 + i + + ; +
« ” o 0
3 4 K IAR 05 *re & 0.5 vhe &
A 0.06 0.5 0 0.5 0.5 o 0.5
Pr 0.5 (M H REER 2 QAF RSB i E
0.1,
Pa 0.5
1.0, Rg [10000 4
F 21. 3MHz
2.4 21 MXN | 64xBd >
' ' ' 8 |0.05rad , ,
12.7 4.25
, , 31-2 ' 1
( ' o )
: 1. , (1) ' o
, 3.1 ,
3.2
. [3] (2
1963 ,1984 1990
) 3.2 )
3.2 ( ).
. . (3
) ( 328 )
0.5 0.5
¥ ®
@
ot : o N s [1] Beo Z. ,Wang G. Inverse synthetic gperture radar imegng of maneuver-
+*4 -
s i o ing targets [J]. Opt. Eng. ,May ,1998 ,37(5) :1582 - 1588.
* . ¥ N * x4 3 % [2] ChenV.C. Micili W.J. Time-varying gectra analyssfor radar imeg
05 L & 05 * = ing of manewvering targets [J]. |EE Proc.- Radar ,nar Navig. ,Octo
05 1 ﬂ*]({)aﬁ“i;b 03 , iszaj:s{m"a: 05 ber ,1998 ,145(5) :262 - 268.
(A= = @ = [3] Beao Z. ,2un C. ,Xing M. Principle and adgorithm of inverse synthetic
3 gperture radar imegng for maneuvering targets [J] . Received by IEEE

Trans.on AES,1999.
( 431 )



431

R@& —CMY ; ) ) ) )
(K:R,G,B) R@B —K : UCR ,
61 K , , ) ) ) )
) C
MY K ,
( [3D.
4 [1] Bezara,C. M. ,Hawkyand,C.J. , Kuube,H. M. , Reyner , S. Golor
metching for ink-jet prints on paper [J]. Glor Research and Applicar
Caron BJC-465 tion ,1998 ,23(1) :18 - 26.
BCr2le HR1I01 , QVYK , 200 [2] , : [J1.
576 ,1998,9(11) :845 - 850.
[3] , , .
1 [J1. ,2001.
R ’ [4] — [M].
: ,1997:149 - 153.
5 , M].
AC AM Ay [(s1 () [M]
,1997:164 - 166.
34.7 32.7 23.9 70.63 . 3 .
o o . 0.000010 | 1857 [ 6] Okatsu,Mura ,Kita. High accurate color trandormetion based on UCR
) ) ) - [A].Japan Hardoopy Papers Qollection’ 94 [C] , Tokyo ,1994:177 -
180.
5
R@ —OMYK
’ 1966 ) )
, RB — 1991
OMYK OMYK —R@ ,
, R®B —
CMYK ) 1966
) ’ 1991
) ,1997
( 28 )
[ 4] LiuZz. S LiJ.Syntheticgerture-radar notion conpensation and fear [6] CaraaW.e d. Sotlight Synthetic Aperture Radar : Sgnd Procesdng

[5]

ture extraction by means of a relaxation-based agorithm [J].J. Opt.
Sc. Am. A ;1998 ,15(3) :599 - 610.

WeissA.J. Fiedander B. ,Egengructure methodsfor direction finding
with ngor gain and phase uncertainty [J]. Qrcuits,Sydem & Sgnd
Procesding ,1990 ,9(3) :271 - 300.

(71

[8]

Algprithms [M]. Artech House ,Bosion ,1995.
.SAR/ IAR [D]. ,
,2000.
Sheba M. ,Li J. ,On the Relvahility of Snusidd Parameter Edi-
metes [J]. IEEE Trans.on AES April ,1998 ,34(2) :448 - 455.



