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A Novel Method for Image Registration in InISAR Imaging Based
on Phase Correction

LIU Cheng-lan, GAO Xun-zhang, HE Feng, LI Xiang
(College of Electronic Science and Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract; Aimed at the image registration problem in interferometric inverse synthetic aperture radar ( InISAR), th
causation of the offset between two ISAR images for different interferometric antennas along one baseline was analyzed. Then a
quantitative analysis of the offset and its influence on the following interferometric processing was discussed. It was shown that the
sub-pixel offset in the down-range direction and the pixel offset in the Doppler ( cross-range) direction induced mismatching of
two ISAR images. A novel image registration method based on phase correction was proposed to solve the mismatching problem in
InISAR imaging. Simulation results demonsirate that the offset between two ISAR images is compensated effectively when the
proposed new method is used, achieving an improvement of the quality of three-dimensional (3-D) image consequently.

Key words: interferometric inverse synthetic aperture radar ( InISAR); three dimensional (3-D) imaging; image
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Fig. 1 InISAR three-antenna imaging geometry
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Fig.2 Comparison between ISAR image of antenna A and ISAR images of antenna B before and after two methods

of image registration (a) ISAR image of antenna A (b) ISAR image of antenna B

(¢) ISAR image of antenna B after Doppler-offset-compensation (d) ISAR image of antenna B after phase correction

3 25 0 T 43 0 R A V201 T TR e 1
HIE = 4ER G ACR L. B 3 (a) ly B ARHEU
DB TR R EEs RS R, EGBCHERT
[ —FEZk LW T3 R ISAR QA7 1E 2385 ) 4t
(e O, ™ B 5 22 TP A B, S 8 H AR
U B A T 5 B S BRI 22 , an 18]
3(b) iR, B3 (e) 45 T X B.C RE kAT
LA AMEJG Y InISAR =4 iR 45 5 . X T
JE A6 BUAREE AL AR RO A s (R 5 58 Hn
BERY (25 SEATARAR K o 3K U B A SR A% 235 )
] (4 2 O e A TR, BLOR AT DA — 4k ISAR
FUL A0 B o, 5 J0 A5 B B AR 0 19 i1 45
Mo X HHTHE IR R -8 B 3(d) %
X BLC R Ze Lk AT AR A AL IE JS %) InISAR
SYERREE AL SO =GRS R T
5ES AR & RAF, i — PR SE A SR
B B BE T AR A TE R MR FCHE T s A R .
Gh BT 2 b 2 0 TR v 1k 1 AR 2
W UEB AR B L i 67 B BCHEXT InISAR )5

NG AE P TR, Al —JE 4R E PR &
ISAR G0 NS R 2Z 0] AR 6L e A S B

5 4RiE

AR InISAR = 2 AR 114 AR T 74 [ R s
FAVFFE A3 A N S50 - W dR I 2 [R]— 3828 BT
P IR R 1 0 A 25 5 | RS T R ISAR MG I 5 Jr 1)
(R TEC , T T R 2 FE AR FE B4 0] PN 1 g e 22
(475 A 2 T 5 | T 5 TSAR [B1G 235 880y 1 1) 2
Bl o AN 2238 0y ) F) 4R e of i A TR M RE A 52
BHISAR [EIR 15 25 9 1 47 B B v, {H G 3k ELOE 4R
[ XU W DO N AR A TN IR
[ L, A S N2 25 B R I £ B MR R B T —
ol 5 1R 67 A IE 1 TR B o T, R ) R 2k
ISAR {5 2 [ ) 2Kk L 5t A T RI0CRME2 , 5 185 iR
EUR RSB ECHE, /58] T 5 B B RS & R
LF A T ) = AR o ASSCHR S 1 B B 7 v
AT F F = R InISAR SR R %5, [F A 38
T ZRE&MED, LA —EmEE .



122 B R Bk 2% 2 IR 2011 4
< iy 100
E%gi 100] « e 50
it A g0 TR £ O i A
sl 100 et s 22
2k L I e
FUSUOL FOUN 10 \(3\.\'\" e 50 -100
-10 -5 0 5 10 ym 1077100 / -100 0 100
xX/m
x/m x/m
10 10
100 100
5 .e 5 .
. oy P g
0 vvsreed v rveresy 0 I AR TE TR RNy
-100 -100
-5-10 -5 0 5 10 -.510 -5 0 5 10 -100 0 100 -100 0 100
¥/m x/m ym x/m
(@) (b)
. 10
5 : I
o ous = g5 w® £ LR
it AP N &;l W 2::33-&
2 .,;.;ﬁ'h -5 RN
10 \\\ e 4 anassernnt™
A Ry -10
0 20 40 60 yim A0 5 -0 0 10
x/m x/m
2] 10 10
ok
1
5 $» 5 ]
£ et i & ORI .
K 0 "'1“’0"»'0"?0. Of o e” op) - oy
. *
: -5 -5
220 0 20 40 60 -10 -5 0 5 10 -10 -5 0 5 10
x/m y/m x/m

& 3
(a) HAREUS OB (b) FARRY UG —HEURAE R (o) 2 EAMAE R =48R (d) AOEIE S B =408 &

Fig.3 Comparison of InISAR 3-D images before and after two methods of image registration
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(a) 3-D view of target model (b) original 3-D image

(¢) 3-D image after Doppler-offset-compensation (d) 3-D image after phase correction
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