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Range Alignment Using dobal Optimization Criterion in ISAR Imaging

XING Meng-deo .BAO Zheng ,ZHENG Yi-ming
( Key Laboratory for Radar Signal Processing, Xidian University , Xi’ an, Shaanxi 710071, China)

Absract: Range dignmert is usudly based on the corrdation of range prdfile in ISAR imag ng. According to the point scatter-
er nodd o target ,this paper shows that the range profiles have srong correation within the agpect change 0. 1° ,but with the increase
o agect change the correlation will decrease greatly due to crossterm which d sowstha drift error will be caused when conven-
tiona neighbor anplitude corrdaion method is used to dign the envelope. It is shown that by averaging over ten range profiles selected
from the imag ng needed range prdfileswith equa agect change ,the crossterm can be regrained ,and the dable average range prcfile
can be ohtained. The average range prdfile has grong correlation with al range prdfiles ,and if it is used as tenrplate ,then the accuracy
o range dignment can be enhanced. An iterative correation aignment method for range dignment is proposed by usng goba opti-
mization criterion. Red data vdidate its ef ectiveness.

Key words: ISAR;range dignment

1 [ s(t-T)] ( €&d).
(1 ). : '
( 2 ). , . , A
(MTRC) A =3cm, 1mm , 24 ,
, ( , '
) , , . : ,
] 2-[ '
JAR . ,
s(t) %', s(t) , ,
. T, , 0
s(t-1) ol , , ,
s(t-1) %, : s(t) ,

:2000-06-13; :200-01-01
: (No. 69831040)



n n

= Z a +2 iZ k_IZ a5 8k00S[0 i (M) ] 2

1808 2001
8 = @0~ @) - 3T (X - %08 (m- 1)
2 =0k (0) +3 (M) (3
3 ai(m) =l - | 35 G- x)B0 (m- D1,
IAR .
: v, : (2 | si(m)| =[s(m) sn*(m)]“:[ > a%J v
IAR P : P,
2 3, + iZ kZ«’ﬂniankC()S[enik(m) ]/[ iZ aZnJ vz 4
¢ 26, @ @
0.01° ’ (
MTRC );
m
2.1
2 ,
& i (m)
Lms  Xni - Xk =Lnu, &0 ik 2,
| 3B ik :j‘\ﬂleﬁe(M-l) <T/2 Ala(m-1)<8|):—rM (5
A =5 L =30 M (m-1) <2x
DFT 104 2x10°"
0.01°. 5 )
3 256 (
),
0.01°. 0.1°,
[3] [4] & ik ® ik
8T; B ik
(2
m 0
1
C 400 ISAR
ISAR 256 , ¥ (
N - , ),
M (m=0,1, ,M-1), 0.01° 1(a) (b) (c) (d 1 2 10
08, (M-1)08. n Pn 243 , 1 2 ,
Xt Xz, s XoP 0.01°, 1(c)
ai @no(i=1, ,P, 10 1(a) ;
1(d) 243 1(a)
3,
n m
s(m) = Z e (P rio) @[ - jiﬂanAe (m-)] (D 2.2
n=1, ,N,m=0, ,M-1 '
| si(m)]? = s:(m) sq (m) ( 3 5 ), :
P P 0



12A IAR 1809
2(b) 256 )
1 2(a) IAR )
256 10 ,
°® @% 1% °® %2R " @O (AR 25 W
03 i l 03 b 03 |
‘ .
025 ’ ! \‘\ 025f /r 025t 1
o I 1
‘iﬁ M\ , H ‘ I,
A WW By ‘s\ \’ - { ,“,‘s‘
® | 19 i 5 i
it : A 3. i
: M‘H\ | ; = ““‘H F”‘ - nsE |
| I | “ i
SN I \“" L N 111 PO N A
“ ] ‘\ . | b | ‘“ n‘\\‘,
IR "M o Wl \:“"‘ a ‘ ““
o R ‘. ) ¢ ) LI : \‘ ha e o »‘y"»“'\w A U"M ) t ) “} VAVA‘A’.A‘” o . ) N ) “ L
20 40 60 30 100 120 20 40 60 80 100 120 0 40 60 & 100 120
BEHET BESET EEPT
035 5 35|
F 108 o (N 243K ’ (h) 2B (25631 )Tty
03 )‘ 03 ‘/ 03
02 ! ‘ﬂ‘, 025 N / o025}
5“‘ "‘ !; r\\j ‘ j' i‘
* 02 )" \" 02 ‘Mw 02 j! \’A
g “ ‘b v" l g ”‘ “ g "‘ “‘
i | e i
MY MR A )
P RN . L
" M "\"\ ) a wM iy o ! b
"‘J ( A i ! ;“H ‘ "\ i ki i
005 MJ‘ | \Jw 005 ) T \ U 1‘ ‘JJ \,"M}w 005 i T
et T gL
NENATR W 4 S L - ) ) ) R
’ 20 ) 50 3 100 1\2'0 0 % 0 60 % 0 120 ! 20 40 80 0 100 120
BEET SEEPT EHE T
1 2
IAR . , “ "
s(m(m=0,1, ,M-1),s(m=[s(m), , )
sv(m 1T, s(m) m , S : .
(W =[S(k, ,S(K]",(k=0,1, ,M-1). : , ,
X(K) ISAR S (K) (n, K :
.M:1 2 _ M- 1 2 , 2-
Paseva Pl SiKTT= 5l s (m) [T (m
- K= m=0 S1 S, 2- d2
=01, M-,  F|S(K|* n & = E[ls- 5l 1*=El(s- %) (s~ )]
, (2 =2- 2E[s15] =2(1-p) (6)
2.3 E[-] P = Els%]
1
@
K
%
L () HRSBIE BRI X (MHE—PMEERSEEMBEX
0%0 5'0 160 150 Z(I)O 25¢ 08 5‘0 160 1'50 2(‘]0 25;0 085 50 100 150 200 250
BHRTE o EEHETR BEENB
3 -42 4



2001
(6) 2" b p p
N ;P 1 . p '
(to=0), T4,
, , Tm-1 i , T;
-42 , 1 ., 3(a) '
, , o.or , , y M-1
1, 0.9 , 0. 95. f'f;f:‘xafgls(“fi)l [mzz¢i|s,n(Tm)|:| =1, M-1 (D
, , s() T i , T
3(b) : , 1 M-1
, 3(b) , (7) T, ,
0.85 C o ls@)] Cols@)|T
2.2 |s@)| , no @)
, 2 25 , M- 1 M- 1
X | D TS TR Y N S TR ,
M-1
10 1, 5 : T 2l sTm]
, 4 4 ,
) M-1
, S(b) , [mzllsm(rm)l] Tm(m=1, ,M)
0.8 0.89, 0.92 ' '
3 ’ 1
’ m ’ .
M-1
’ y M-1 , ’mzll S’n|
fl 3 3 -1
, , LElsid
, , , : (7) ,
M-1 2
’ rﬁaxargls(ri)lT["ZISn(Tm)l% Ji=1, ,M-1 (8
180 A 180|
160 160
18 1401 1 140
3P/ S F 120 -
100 100
80 0 80
th) [} . i X . ‘(/)
[ 0 a3 760 T80 ) 700 720 40 760 [Ed 80 100 120 140 160 80
FUEUMET Fiuz RIS T FEEMER
5 -42 -(a) (b (a) IAR (o) S(d) (0 ISAR
(8 ;(H) (e IAR



12A : IAR 1811

T(m=1, ,M-1) , , . ,

M- 1 , , T , (8)
8 , )
(8 4

) : . (8) :

-26

-26 [5] ,
, [6] 1 ,

® ri(i=1, ,M-1 ,

80 100 120 142 160 180

o
Eg 10C 20 140 160/ 80

pijos 221 paid 21 LY HlEBEHhen
6 -26 .(a) i(b)(a) IAR ;(c) ;(d) (o)
ISAR  ; (e (f) (e ISAR

opmentsin radar imeging [J]. |IEEE Trans.on AES,1984 ,20(4) :363
- 400.
' i ' [2] CC Chen,H C Andrews. Target-motiorrinduced radar imeging [J].
& ) |EEE Trans.on AES,1980,16(1) :2- 14.
! ! [ 3] Hadging Wu,Qenier D ,Deide G Y ,Da Gang Fang. Trandationd no-
d ' tion corrpensation in ISAR imege processng [J] . |EEE Transactionson
) ) Image Processing ,1995 ,4(11) :1561 - 1571.

. [4] .
, -26 , [31. 1998 ,26(6) :5- 8.
, 1 [6) , [5] . ISR [31.
5 , 1 2000 ,22(6) 112 - 14.
2 [6] L
1J1. 2000 27(1) :93- 96.
[7] , ISAR [31.

[1] AushermanD A ,Kozma A ,\Walker J L Jones HM ,Roggio E C. Devel- 11998 ,20(6) . 39 - 43.



