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BRME—TESUIZ AT C P B AL SAR, %1% H 44k
T ERM %4 (HH, HV, VH, VV), Vachon!'8), Zhang[!¥)
SFF R T 3T VH Ak 3 — 1 T I AR 0 v X
S 5T, Zhang 25 201 53E — 35 ] Y $h Bk 47 3 A 7
PR B, THEL T T XU Huang 25 PU @ AfF i dk
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2.2.3 VH BACIR N % 38 5 5 & Kk
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0.580, b A 35.652.
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WAEWE 1 iR,
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et & 87 41 63 41 24

B X 56 41 540 SHe Y T 7 T R I X 3 o 1S
R J5) 58573 57 VAR, ARSI R LR
ARG 10 m S AL KOS, BRI R A
BRI v RN B0 AR R B AE B VR AR IR
10 min — %, JYORIE B 56 UE £ 48 1A 2ok, 5 —

M5 SAR #4517 br B B B AN T 20 km.

2012 FF 11 S E X g2 /£ 8 H 5 Hgm |
RATTRIM LS. 8 H 5 H RATHRIM LI, 08 i, &
R <HFZE” AT 129.30°E, 26.70°N i, 6 X
dty SR O FEE N 726.4 km; 17 I, G XG0
AT 27.40°N, 128.00°E Fffifr, & KO 580 A
FEES RN 576.0 km. M KATERI SLEG BRI 0 5 &
G EE B ORE, ARSI TR X84 T 6 Xk
%. Fk, 51 8 A 5 HEMEHE, JF AL kit
SAR & R % KR B 14 S s i 90 J LU R B IE, X T
B FL SRR HAE B R R AU O T B TR AR B AR
WIGE 77, F& B8R RANG LT i 2 10 A AR
MFBEARTRE X,

STk, ARSCH 2012 927 H 26 HAI 7 H 30 H
PRI 150 2H VH AR A0V — 1 B5 IR BRI NV A
W25 FAE RV, T A8 e kil SAR
() VH Ak i T SO, F 8 H 5 HARII R
1) VV, VH A — 0 55 s A, AR A 5 46 B o
35 DL 7 A 0l 445 SRAE DR SIZ IR HOHR, 56 e
Jiik.
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4 HMEALHAA SAR EE K EKEF
ER

MRIEHLE SAR LB AN 24 A P BRI

At SAR FRIECHE 1 th] KUK B S . — /2
TR T, I VV BRI B S s i T
KR, 3 —F 3 T 2 R L4k &, A Al
PRI B S T o T AR B, 75 4R HH K A2, PR
A T A BIARAC BUR B TC R Syv A1 Sy
LR K.

41 ETHKUARMGITE VV IRERNKE

RETTA

M 2.2.1 AT %1, CMODS5 HbIR) 3R Y R %5 rp
A8 AR R R R IE NS = AN R A s ER D)
BSOS A — AR TR = BE B
BUF, kBN — 08 SAR B R — 410 — 1k
IR B ERN 75 08 NG A ST VT RV . BT —
I 8, A SCF F AL SAR bl P B4 o, $H—
Tl AR B RO T

WHE I e H, O B RAETE A IR
500 A RAEE B AR A 0%
T (1 g o 220 28]

P(A[B) o< P(B|A)-P(A). @)

ik A iCNESORE x, B iC AR yo, N
(7) RATRRN

P (xi]yo) o< P (yolx:) - P (xi), ®

b, BER P (yolx) B8 AR E B R AE AN A% 3% bR
e, WK

P (yolxr) = Pot (Yo — kn (x))
= [BO=30) R Or— ko () -y 9)

XKy, il Al B, k, (x) RIS R, Py S BE
WU R 22, Py A% I8 pR B0R 22

18 P(x|yo) NEEAMER Py (x), HMEZ pR £ mT
5H

Pa(x>“Pof(yo_kn(x))'P(xt)‘ (10)

A Pop A1 P (x;) HURESR 3 A AH ELAOL, P AN Py
iR ZE I = T 20 A, B P (x) RELE BRPLE SAR

s 2 AP RAE AR, W (10) AT 5
1
Py (x) s<exp |~ 10—k (1)}

< (0+F) o~k (0}, (D)

Hort, O FF 23500 Py F Py [P 2210 )5 2256 FE. i
T P BAIRS T —1n (Py) HIS/ME, Fe RBUSRAE
THEIARAY BB E T 5 R

J={0— k()Y (O+F)  {yo—ka(x)},  (12)
X, yo REE VV AL — b FiZ# I 09y A1
IENGH 6 N EAE, k, N CMODS sk £ iy
PREL, x NI 10 m & XK &E. ii% CMODS Ay
AR MRS o9y A1 6 T, WA FH 5 KU AA ik
T I e T XK B AR A BR BT i A

1 N

s i\ 2
J—ﬁi;(a — o), (13)

XH, N NN RCE, of HLE SAR I VV
WA — A T IA T, o NOTE TR VV REA
— AR Ik

PATFIIE, B HEON HEE B POR. B
W Rt Al RN 3RS [F) — I e ) = A B
ANV — M T IR AT R TR 05 6z Ay P81 E i 1
CMOD $ERY R R B 4 N5 5, SEBL T ANE
B A5 2., BRI RO TR b e s v T X
oA RPN BET R 7R, 45 G L3 SAR mifl
B PE RS R, BATBEE LRI oL S5 A ) =
FILEE KAT, TR 8] G T KUK SRR AR S A ANAE)
RO 7] — M) =T L 1) Rk, R SRAG A AR
Y & Bt SR B B = A, AT Rkl 4
Fis. B, KTk FHR T R 8L AT, K
i Sk M S L2 2 T A PR R L AT R B, W R
1777 1) (1) RIS, 1817 A, B #/i Sk 73 R s I8 J7
AR5 — AN K rF A IR Ja — AN kR BRI AL, A, B
Z 1R] Y BE 25 R LA SAR R I X 5 BE, LRk
A KA T 1 BRI 1 B i 9 2 55 SR AL, 40
0 ke B2k DX 09 #2018 /AT 7 S A (R — PR D
. e, 2 (13) M R T S5

, . J 2
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. 2
+ (O-ZS - 6281 (”“07 ¢Wd - ¢2aza 6))

+(o3-08 (mo0™-03.0))", a4
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A=A AT PRI X3, T 10 mis KUK wion X
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] o™ FNERIENGE A 6 BRI A2 [ E (.

KATHM(3)
K4  Hl#k SAR ©ITHE

TE 58 AR bR B I 2 Al b, A et i 2T
B RALRARTHET VV AR RS B RO T 5. B, B
TIENS L AL A=A 05 AL AR VV R
VA — 4k T R BT A AR iR EG R S, R BUE
JiVEAEXGE 0—30 m/se KU TH] 0°—360° 3t Bl P ([
B350 0.1), SRR —RA R AR R 5L, 3%
BA R B /N 2—4 SRR BAE N R &
A, THEWMABUN HE BT 2R Syy A Svi, B R
AR R REL pyyve 5 XA TR FR 1 25 R ASER I
I, 15 20k — KR 5 o, B SO 45 -5 AR
gE L o M, S6E S B T IR B . BRI
Wik 5 Fios.

LIRS ARBEIHS
|
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SRR | | | | S jpE S %
|
fefrEs |
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Sl KA
v
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|
v
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v
CE IR
Lt 4T

Bl5  FET BRI VV R KR B S

42 ETHAREMUWENEMUNKE

g

e 2.2.3 TR, VH BAL T — b kA 5
G 5% 28 NI T XU RN B A, A5 X %5 1)
FHOE. AR X — R, Zhang 25Vt T VH MALHE T
BUREZY. SR, T3 E B AT BT SAR,
T RATF &, B PERES /7115 RADARSAT-2 SAR
TEAE R 22 5, A e B X DL B2 N, il 6
B, B E 4 R Zhang 25 19 0 &7 AT LA
F 2R 5HLE SAR HRMNBHE 5 & B LR 2.

BF XX — ) 8, A< 32 LA Vachon!'8), Zhang!'9! 2%

FEH I VH B b T THT SR 28 bR B 0C R O A AR
fi, LA RADARSAT-2 SAR VH 4k 1 — 4k 5 & 4
RS RV A WL 48 TR0 PRI ASE 2 S 500 24 SR 2% A,
P H SR AR VH AR A A5 THT SR AR Y () AR A o 2, L
]

2
J= (y—y"bs) + A (a—a)?
+ A (b—b1)?, (15)

Horb, y = ax+b AALEME I HIRA, o, b N
BRI A, yobs NAHLER SAR MK VH b —1k
TOIABA, $A74 dB, x°° AIFEAR LA 10 m 15
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Abstract

Ocean surface wind vector retrieval research on airborne fully polarimetric SAR (synthetic aperture radar) is of great significance
for wind vector sounding under complex weather conditions near the coast. Starting from polarization scattering theory, we designed
an ocean surface wind vector retrieval scheme for fully polarimetric SAR, by analyzing the relationship between fully polarimetric
SAR sounding data and ocean surface wind vector. According to the high mobility and fully polarimetric two sounding characteristics
of airborne SAR, firstly, we presented an ocean surface wind vector retrieval method based on maximum likelihood estimates for
VV-polarized sounding data, and designed the flight experiment scheme. Secondly, we proposed an ocean surface wind vector retrieval
method for VH-polarized sounding data, retrieved wind speed by VH-polarized ocean surface scattering model from optimum fitting
with constraints, and calculated wind direction by CMODS5 geophysical model function. Using typhoon “Haikui” edge sounding data
from airborne fully polarimetric SAR, we carried out the ocean surface wind vector retrieval experimental research. Results show
that two wind vector retrieval methods can retrieve ocean surface wind vector under complex weather conditions without auxiliary
information. Wind direction and wind speed retrieval root mean square errors of the former are 18.0°, 1.8 m/s, wind direction and wind
speed retrieval root mean square errors of the latter are 9.3°, 1.2 m/s, and the accuracy of the latter is better than that of the former.
The VH-polarized normalized radar cross section is more suitable for ocean surface wind vector retrieval under complex weather
conditions, because it is independent of wind direction and radar incidence angle but has a linear relationship with respect to wind

speed.

Keywords: airborne fully polarimetric SAR, ocean surface wind vector, theoretical research, experimental verifi-
cation
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