5539 B4 1 * B % o R Vol.39  No.1

2021 4E 1 A ADVANCES IN MARINE SCIENCE January, 2021

HRIBLX

BT R ERL SAR BimB il 5495 X7 %

R, HREVK B K ARE

(1. BARBTIREE S — MR pt 5o T, IR 5 2660615 2. FARBTIEAR i CARSRQH H .0, (1R H & 266061

M OE: AN AN SAREE ERHn RN 52X A REAR AR RER LT LM T H % WM SAR &
36 Fb A A A AE A T e AR O G o 2R P R M AR R I 4 AR LR AE P B AR BT AR R s A T M A R AL
WA Bl SR e B, AREM ERBHETEA - XHMEENH LM SARBEMAN G5 HELE£H

AT T RADARSAT-2 0 SIR-C 4 A% 1 i o B 38 42 30 8y 8 48 A0 16 203 . 45 R R WA, b 7 o o o o A 0 2
F[ K 95.67 %, At T 5E DL il B IR KR E T 3K 95.71% ,IE ¥ T i 48 A fb SAR FE i AR 5 o K P B BTy B A

B
KRR : i b A 5 1 45 ALK SAR; W E 4 %
FESES:TP753 XERFRIRAD : A XEHES.1671-6647(2021)01-0146-12

doi:10.3969/j.issn.1671-6647.2021.01.015

5| A#%&: SHU S J, MENG J M, ZHANG X, et al. Oil spill detection and classification method based on compact
polarization SAR[J]. Advances in Marine Science, 2021, 39(1) . 146-157. 4F B, & & 8. ok ir . %, 2T 8 4 AL
SAR By AR I 5 4 % 7 sk [J]. A 3R, 2021, 39(1): 146-157.

& FL1E T i (Synthetic Aperture Radar, SAR) B 4 KHF | 4 KA | & 43 PR UG B L3, 2 B an i
SRR R I S S = R N AT -aa o 1 4 0 1 O S R A TN (O AR SR | 1 B R SR O G R (S
(E X JE &L, Marangoni Effect)ﬂ@ﬁ%ﬁi@ﬁﬁﬁﬁﬁ%,?@L?E?E%%Biﬁﬁ SAR &% b & I Bt
fES PR, BT SAR i i W0 2 30 gt R0 VA 1A g e XA BE AT

SR 5% 7 9 T i Vil BV VE LR IR A AT A SAR EIR Hh 3 9 i % BEARAE ﬂﬂﬁﬁﬁ*ﬁﬁiﬁ?ﬁi%fﬁ
A 0 IR R AE Wi B AT XU DR b R AR SR E S I T SRR A SAR Y T BEIIRE BE . BB TR ER
(% S il SAR BEAE 4R UL il ik SAR B AT A A0 A5 2 A RE AT 2% 5 IR PRl Ak SAR i il 44 I K
JRE AV 4 1] T 3o 7 9t JE R0 S5 R0 i JBE (283 O 19 X 43 AT FT B . Cloude il Pottier 4 H/A/ o CHf /£ [ 534 /°F-
P85 A R AR I FH T s vl ) s Milgliaccio 88U E — 25 M H/A/ o FRAESEAT T 500 I B 70 R P P
SRR PR B R . Nunziata 20V & 8 T 2T Mueller 5 [ 09 38 3 82 AR L 3% £ R BE 0% X 431 11 1) A5 47
6 TS DX A A 40 I 8 97 Vs T AR I A R A RO DB i v 2 55 Y T L 9 7E SIR-C/X SAR #dis
P17 % R, Bt =2 A o T4 AR A7 25 B4 o 2 A T T DX T i A S 3 Tl

JE WAL SAR A BAF % AR 8 7 . (H i Ttk b SAR IE S8 /b TR AL SAR 4 (4 RADA-
RSAT-2 )2k SAR Edi 8 56 A 25 5% 50 km, M B A6 ScanSAR AL A9 8 980 500 km) » H R G451
SEAR AR R ORI BR ] T il SAR BRI HT . A S Ak SAR (Y BRIG . & 470 ik SAR T+ 2005 4E 9
P R AR 1 XU AL SAR 2548 AN ANl 52 BRI FE WL (AT 3K 350 km) 340 B8 4R HUHE 3T 4 A fk 1Y

I fm HH:2019-10-22
BEE : [{ R &SR (2017YFC1405300) 5 [H 5 AR B4 FE G H — 3 T IE ANLE SN G SAR (9 35 T 32 2% W I )y vk 9F 52
(41706208)
EE B AP (1994 B W R0 A L 32 M F I 38 IR P 5Y. E-mail: shusijing@fio.org.cn
* BAEEE  mRE(1973—), B WF5T 0L, It 28 V8 Ry I BF5Y. E-mail: mengjm@fio.org.cn
(B 3 gl



13 TR TR A AL SAR B9 Y R I 5 432 1k 147

WAL HORE B . % T 1 46 A Ak SAR B9 205 O0 3, & K0« 87 38 T AL B J# 4T 5% 7 (Radarsat Constellation
Mission, RCM) \EJJE RISAT TR K HAR ALOS-2 TLEHE 3R T i i,

e 18] 4 B A SAR Wi il 2RI 77 10, fe A Zhang 55 ) F 7 45 B AL 9 — B 2 80 (conformity coefficient)
HEAT T s WK U 5 Shirvany 45 51O R 48 B Ak B T R C I BORT X BE SAR A TS, R 5 a ok,
Salberg %5 #1 Nunziata ZE8 3> 2 b SAR BALSFNE 5] A 2 177 45 M Ak SAR % i & A AR 34T T
a7 245 A AL o — X 53 A5 0 A A 2 AR 15 32, 48 0T i vl R 1 5 Xie 58 T 7 400 B P 7 A1 (18 2 55019 40 W
ARG | TRT 4 45 Al L R 15T 405 A A 5 o g B 4 A T U R DU, X SRR ST UE WY TR 46 A Ak SAR FE s Tl
EEE NG INAER- IR

SRNT 76 158 4 B A SAR I ThD o Yl 48 D0 AIF 5 07 TR A5 0] U A < 1D T R AL SAR B & J& 1 8 20 ¥ il A
DR AIE S (EL6F T AR 22 00 AR AIE 0 S E A7 42 T A9 X8 BG4 75 2) i A A R P 1 4 B Ak SAR T Je dai il 43 2R i BF 5T
PR 7 SORF B B3R 2 A Tal BT AT 5 - 8 S 1) 167 4 1 A SAR B4 $2 B B9 36 AR AR RRAE L 38 3 )
FE A3 T 3X 36 A 17 4 A A 5 A T 5 v AR [) 24 2 iy SR 17 T T (1) 7% DR =B 8, 0 Sl 9 32 e DG £98 Y ot A6z 000
THBEE S Y R 5 B AL U ) X 53 B AR AE 5 SR 5 6 T 07 8 09 dRe D0 R L 32 11— b R 1 = SORE i 3L 4 i ik 4G
5503 1 T3 ¥ 5 e Ja R IR AL A f7 4 A Ak SAR B4 TF e 7 A U 1Al

1 LS55

AR 2 UAE W T 3 8 %) 1 b 365 ik S 5 AR B [) 20 AL 4R SAR B8 (2 IREEIR A AR T 1 5
Radarsat-2 I 3 5§t SIR-C @ W ALEAE) . F A4 T &5 19 ] 46 B 1k SAR $dis . Hob, 525 — T 1994-04-02 7E b
VBTV (5°21 E, 54°38" ND JF J , B4 U8y #E -5 VLR RMLEEAT I STS-59 {145 (1994 4F 4 ) Hl STS-
68 1F45 (1994 4E 10 A, Hirp 848 544 PR17041 (& 1a) F1 PR44327 (K 1) g REBE Sl A T48 1% 9 Olay al-
cohol JELiH , $HE 528 PRA1370 (& 1o) H iy s B o BE (L3 v . TE A il 240 3% 1., 258 = NOFO 24
A (Norwegian Clean Seas Association for Operating Companies) T 2011-06-06—09 7£ b (2°27'E, 59°59'
DA B (1 R w1 R A | o W 6 ¢ s G = 7 T BN I Pl T R S O S R S - K7/ R
Radiagreen ebo FE ¥ , B FEE R MR 2-4FE R, £ 20°C I, % 0 865 kg/m’® , BUAS BN 6.92
mPa « s, BT IZAEY A5 A R SE AL B0 T HA SR K A5 A i BT 55 R SR T Tk A AR A 25 4 L
PE. R, A 5256 b BE B IZ AR T 0 H 002 TR0 R SR B 43 1 AR W U T s BPBE AL TGR T . S 60 A A R T
4 Barlder J5i , #24% 2001 4F Barlder &5 B9S2 50 0F 5 o 0 B3 09 %5 8 0.914 g/mL, 78 13°C ), &6 R
219 mPa » s, FLALIHA Oseberg blend JEiH Al 5 %6 P #E i (TFO380) HY TR A5 W - Z BE AR 43 B vl A1, ZL A T ¢
SRR E K 69%0, B E N 4 860 mPa + s, TEANMY AR M WL R 2. B 1d A i X Y R ) R
SPAN FEE )R BL i RGHE B (1.6 ~3.3 m/s) o {H 3 Ffriil AR SR 785 07 T L, 1o | 22 1) A 4ROk R A 4 il L 5L
A A g, I LR e H AR T R AL 0 A= ik A A v b 5 D/ L Al TG S 25 S . D el R R S 1
S 05 S B AT B P e HE a5 B X SORE R TR SCBOHE 4 AT .

1 ZBWHEIE

Table 1 Experimental data

z K oo B X 4 mF T 2K A A
PR17041 MLC C-Band b it 1994-04-11 OLA J5 it IRk % v

SRy — PR44327 MLC C-Band Je it 1994-04-11 OLA J5il I %8 v
PR41370 MLC C-Band K 1994-10-01 SBE ARl ¥ T 57mes !

SR SAR-PF-1307733525 Fine Quad C-Band b it 2011-06-08 ¥l sl FLAL N 3~4m-+s!

TE < DR A 5T 92 96 B ) A SR A48 G0 A i S £ A SO0



148 o R % o R 39 &

Span

P
0.06
0.05
0.04

[

(2)PR17041

FLALH

a

(d)Radarsat-2

B a~& ¢ o SIR-C ¥4 ;¥ d 2 Radarsat-2 304 , KL 45 4E Span &
BT Y6 v DX R 3k 86 JRR 2 Mk X 3

Fig.1 Oil spill area and selected regions of interest
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Table 2 Oil film properties of plant oil, crude and emulsion
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Table 3 The extracted compact polarization features
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Fig.2 Euclidean distances between oil film and clean seawater
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Fig.5 Oil spill detection results for Radarsat-2 data based on odd-order scattering coefficients
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Fig.7 Oil film classification results of proposed classification method
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Fig.8 Classification results of wishart Pol-SAR supervised classification
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Abstract: The application of compact polarization SAR in the detection and classification of oil spill was an-

alyzed in this study. First, we perfomed a comprehensive analysis of the performance of 36 features of

compact polarization SAR in oil spill detection and classification by using Euclidean distance, and found

that the odd-order scattering coefficient had best performance on oil spill detection, and the compact polar-

ization entropy achieved better performance on oil spill lookalikes identification. Then, we proposed a com-

pact polarization SAR oil spill detection and classification algorithm based on the binary tree idea, and the

fully-polarimetric data of RADARSAT-2 and SIR-C were used to reconstruct the reduced polarized data

and experiments. Results showed that the detection accuracy of oil spill detection is 95.67% , and the iden-

tification accuracy of oil spill lookalikes can reach 95.71% , which is 2% higher than the classic Wishart su-

pervised classification method, indicating that the compact polarization SAR has a better application pros-

pect in oil spill detection and classification.
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