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Deorientation polarimetric analysis of bistatic SAR

LI Gui-ling, WU Xia

(Communication Science and Engineering Department, Fudan University, Shanghai 200433, China)

Abstract: The nonsymmetrical scattering matrices of bistatic Synthetic Aperture Radar(SAR) are
studied on the basis of the analysis of the monostatic SAR deorientation parameters, and the bistatic
deorientation parameters are obtained by using matrix algebra. Deorientation transformation matrix is
deduced and the transformation of the target scattering vector is introduced to reduce the influence of
randomly fluctuating orientation and make the targets’ generic characteristics prominent. The targets’
generic characteristics of the simulated bistatic SAR images are analyzed through the transformation in
order to provide a rudimentary method for bistatic SAR images.
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Fig.1 Geometry in the global coordinate
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Fig.2 Relationship among the target and the incident and
scattering wave planes

P 2 MERORL 5 AR T T 5C 5

KA o RSO s, BRIE b 1] SO I 25 m F D 300, WF

%Exﬁlﬂﬂuﬁﬂﬂﬁﬁlﬂﬁi, %WW%EE&VM’EE’J%E Ay, Ay,
Hle | RALK4), TR, Fﬁﬁﬁlﬁa‘ﬁﬂ‘ﬂﬂiﬁﬁﬁﬂﬁT, FS
Wom 5 UERMTRAT S, & S, (HJE R AR
K, éiﬁll’ﬂﬁﬁﬂfﬁ ﬂl’] Xﬂlﬁﬁﬂﬁﬁltk X5

>N

ﬁxﬁ%iﬁMEﬁ ﬁ,ﬁﬁﬁ%ﬁuﬁﬁﬁ%—ﬁ%c
B |e.| 0K, 2B MR S FAR A BB MR AT 4 . BRI, T

Q)

80

60 +

40

20 +

0+

20+
40 L

-
e
-
s
-

4

R

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

— A R T R 2 BT A HfE S BT ST 0 G2 4 L R B B 07 E—
m Eﬁ EMﬁ@@ ] 5 G b 4y B B £ B, R A B0 i o

0 20 40 60 8 100 120 140 160 180
Fig.3 Relationship among ¥, y and S

3.2 WALHAIE B4 B3 B0 0 v 5 AU B 10T

e R IMPASE O IR — A0 & 38 . BRI ST A0 SR R 37 5 10 B0 RIS, SRS AT M He Ak
FRAE2HT . SHGRE N . AR J(46°,15°), B 7(28°,150°), EAASE N 1R 2017, Wk A4 &% o [
5PN o



86 fF BE 5 8B F Ii 5510 %

p=0° p=30°
50 50
> >
S o0 S =
< Ay, < Ay,
-50 Ay -50 e —Au
0 5 10 15 20 25 0 5 10 15 20 25
°
|€5| |gs| g %
p60° 90° ) g
g &
50 501
-_ -
> e > e
50 50
< Ay < Ay,
-50 Ay 50 Ay,
0 5 10 15 20 25 0 5 10 15 20 25
|gS | |gS | azimuth/pixel
Fig.4 Relationship among Ay, Ay an dlg | Fig.5 Simulated bistatic image

s BERE IR
P4 I Ap Ay, 5 e, | 1R
R 28 22 WAL PR B2 ST 25 O B AL SAREMR B B MR R b2 — DU R FES, 8% S,,8,,.8,,,S,, 4 Ao i,

2t 3 Pauligy i AT LA B U Okt kp o 9E— 20 2200 Z2 AL PR B 45 (G R FI 33 Y 1 11 64T 25 U 2 LK g 4k )
2 AR TR

T fl k) @
ESRS BN, kel 54N S0tk s B, TIRAL J3x34E, HEHTab\ 0° — 45° —90° , 43 5l FRAE HCH AL A 1H HL

SRV, PR RO . TE— B RRHL(TDIE BT, MRS A SCHE 28820 1 3BT, o BE 25 2% 3R Bt W 1 AL e
PERIRE ST, Bem AL (R Bl RE S RS B A A B2 1, LW CloudesE LAY By

90

80

70

60
3 e 2 Ei 50
£ R < 0 £
< I 3} =

S g 2

B = & 30

i P : . ! 20

T A TS il 10

v : . L SR S Sy SR PSRl ) S o id ary
20 40 60 80 100 120 20 40 60 80 100 120 2040 60 80 100 120
azimuth/pixel azimuth/pixel azimuth/pixel
Fig.6 a,p,y after deorientation(TI configuration)
P 6 FHRm ST TIBLE T A SAR BRI B,y 240
&1 PA SR
Table] Parameters of platforms and sensors simulation
platform pulse band sampling range azimuth carrier craft synthetic
position/m width/ps width/MHz rate/MHz PRF/Hz resolution/m  resolution/m frequency/GHz __ velocity/(m's')  aperture/m
Rx:(-800,1 400,3 000
Tx'((800 30003 000)) 5 150 180 120 1 1 531 100 ~102

2 W SHBAE

Table2 Parameters of scattering models

. building needle leaf tree
soil surface road surface wall roof size leaf crown trunk
h=0.57 cm h=0.10 cm h=0.08 cm h=0.20 cm length:25m width:8 m length:6.0cm,radius:0.1cm ellipsoid-like length:4 m,
L=6.0 cm L=4.0 cm L=10.0 cm L=8.0 cm height 8 m & =19.6+8.7i radius:2.5 m-4m radius:0.2 m,
e=8+1i £, =3+0.051 & =3+0.05i & =7+0.11 roof height:2.5 m orientation[0,80];[0-360], height:10 m-16 m & =13.1+4.1i

fractional volume 0.001
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