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Abstract

Synthetic aperture radar (Synthetic aperture radar, SAR) is a widely used high-resolution imaging
radar, which has all-weather, multi-polarization, multi-angle, multi-depression ability to obtain
data on the clouds of smoke, which are strong penetrating power, is widely used in satellite detec-
tion, address detection and other fields [1], but these SAR images acquired radar equipment. It
must be clearly identified need to make a lot of image processing, including filtering polarimetric
SAR image is one important process for polarimetric SAR image filtering, image filtering improved
polarimetric SAR processing algorithms to further improve the ability to identify the SAR image,
SAR has been a hot research field [2]. This paper describes the characteristics of polarimetric SAR
images, discussed a way to keep the scattering properties of polarimetric SAR image filtering me-
thod, in the traditional method of increasing polarization SAR Lee adaptive filtering window
processing and pre-filtering parameters estimation step, effectively improve the traditional filter
method of inhibiting the ability to spot coherent while being able to maintain a good polarization
scattering characteristics of SAR images.
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B AR TR IR — AR T A S F AR Z R A2 330 R B/ IN B IE 3UR AL A2 R I s A 2R 1 77
AN BRI SR R Z AR T3], HRA - & B PR 5 RE 7 5 A 27 S 1 o M) ) e
71, BTz NS FEENAE . W KIS S ESUE[4]. 1 SAR BOR K I — AN EE 5 [ ——1HK
1t SAR $iAR, Ak SAR EERXAL SAR K& M T FLEATINS], T HALEE SAR IR IEHAICR
EHLE, I HAARR RIS E,  JrBL—E DORHGR S AR U I 1 44 [5] .

et SAR JEBANHI AT HLEAFE T SAR BIE A i) — Pl {3 s RORURDCIR IO B, 1 TAF AR
GHTRBRCR OB, 153 SAR (MR (E IR AR RAR . BIEARIEIR AL, 0424 BB P A S Btk
TAER KIGTIRI6] [7] [8]. FEMRAL SAR H, JXEEART- (1M 5 Dm0 5K, HAF A2 T BRI T I iE
B, S E IR AL ER A OCTE . R, o] vy 20y ot B ) SRS AR Ak SAR EHBEAT DR AL BE, A5
R SAR P& AOART-BE, X5 2 (1 SAR [RHE Yk — 20 AL BEAR ) B A AR 2210 52 X[9] [10] [11].
TEARZ 5B AR IS5 73R, H BTTEALBERR AL SAR IR il 8 _E 28 B T K& AT BASE I Ak
WIEBEEA, HAACRIER A RAC A DES S AUIBLIER . ALK IERAN Lee JEIEESE, (Hi2ixet
TIEFDEP AR AL G RINEBBRTE R 2 L, WL G ug i T7 st AT T M o M E Bk, HAE
BTN i 37 B AR A0 25 R B ELOR KR IR R AL B 4 1, X 1SR 2 SR A AT IR D b B S 45 3
RIEE 150" R 1 IR AR A SAR BRI HIUH Rt [12] [13]. i ARtk SAR BIUR R PEEAE ALK
B EARRFER — AN EEE R AR, B ABROR S A SAR BB, 8% 2 SAR EE& 1 HARM
TR, RETT U5 2200 BER T aOA FE B BAR B AT A D2 IR BIBOA AL SAR
BB R PE 2 S B0 B HARREAATR ELSE L, (H 2 oo AR e R AN EAR, H AP AR LAY Lee
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Bl X SAR BB IR R PEEAT T AR IR, IXAERATHIAT LR AL SAR R AOHUN REIE, A3RAT e 2t
PEBSAE AN LB B A RO R PEFT R 7 250, B DLBRATIAE 5 Jm D8 i X SE B BATT IR s e N P 1T

2) HF AL SAR BRI HUI B 0 fBON B0 P a =Y, a

Table 1. The parameters of H, divided into standard map
= 1. H, a BHXI 5 X a5 EE

0<H<05 05<H<09 09<H<1
0<a<412 0<a<4l 0<a<4l
412<a<47.1 41<a<51 41<a<56
47.1<0<915 51<a<9l 56<a<9l

DOI: 10.12677/csa.2017.710114 1011 MR 5 R


https://doi.org/10.12677/csa.2017.710114

kil

e S50l T, AR RISE S S B DG, Tl T DU 73 8 I8 e R o L 2052 31 SAR FRRAER
SO, 3R AE R AR AT DA R A SR R B O R IR, AR AR B R Bt — 2P
FRCIE I 2 B A5 T AT SAR HE (g e b3, 3R 177 S0 AN JE T U ARV A AR A D e SR R, LA
REEWE 1 AR.

SRR RN AN IR

1) SAMALH SAR F15 Hd

2) LT, JF EIR AR Hy o 1A 250, IR S B0 T 2 K05 &

3) HHATIEEZHL 1t

4) XA TR PR AT PR YR AL B

5) %Y JE I AL SAR UG EdE

HorbB IR 1) S AL SAR $dE, 2 Bt matlab B readimg BEATIEN, S 2)th A A T
FERE, Jf HIRHAERER Hy o F1 A S4 JERIE S0 T 0 2805 &, 2P R BB T80 2 /)
7 AU RRAE B B AR R R I VA BREAT BT P IR 3 BT IR S HUG T, ORI B E 1
i IR 4) O AR TR B AT IR A R F AR Gl Lee STV, R T 20 3R 3)h Hifli 1153 21
(38T S HOATIEN, 5 IE DR S)KIEI G I SAR BT i
5. KGR R 7R

N T BOAIEAR SO H A B ) TR M R R, AR ST S R B A 1 e AR SO I SR AT T
g P A 55 MY, B E SR T A SCHR HY A SR AT Lee B0V20F NASA A A Lk B i35 [ 1H 4 1l 35 ik vk
IR A SAR PG HEAT ALBE, 38 WS AT EL 43 BT 7 b B0 PR I8 2R

S NHRAY HSAR RS B Al

v
AT |— %EHXH*‘H?E Aﬁm

v
HEAT 4> Fehr iR
v
BEAT BER ST
v
X AH R R A7 8 A 2R
v
i HA E U 5 IR AL SAREL A
v

Figure 1. Polarimetric filtering flow chart based on scattering properties

B 1 ETHESHERR R RIZE

DOI: 10.12677/csa.2017.710114 1012 MR 5 R


https://doi.org/10.12677/csa.2017.710114

kil

5.1. BREHIGIGLER 2 Hr

JBITAE maltab 7 & N TR0 06 FoR B IR AT E R DRIEE, WK 2(a) i ar TR IE, 2(b) N
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HH A1 VV BEANEIE PR sim ERCVNEE, XH UL T A SCHR I SVE STt Ak SAR BME HEAT S8 B
W SN HIAD T3
5.2. BET S HLE:

AR SCEVER T B SR 2 I AR R S B R ) SAR UG B MU R, i S e B B AR AL SAR

Table 2. Variance mean ratio change before and after filtering

= 2. BNATRR T EEL TR

HH HV \AY% =R
VBB AT 0.9782 0.9718 0.7832 5.5612
S 0.8672 0.8765 0.6574 4.9879

Figure 2. Comparison of effect between polarimetric SAR artwork and filtered picture. (a) Unfiltered artwork; (b) Adopt the
filtered graph of the method in this paper
2. B4k SAR REFMGER BRI . (RERMER; O)RAAXHHEEREHE

Figure 3. Compares anisotropy between the algorithm and the Lee filtering algorithm before and after filtering image. (a)
Anisotropic for filtering; (b) This algorithm is filtered; (c) After Lee filtering

3. AXEERM Lee IBREFRKAIEEGSEFMEELE. ) ARENEESFMN; b) AXEEERE; () Lee
P =]

DOI: 10.12677/csa.2017.710114 1013 THENUR 5 N H


https://doi.org/10.12677/csa.2017.710114

kil

PG 25 e 7 1 B AR B T LU AEAS ST S350 Lee SV DE i Jm of iR AR RO AR 1k A DR R, il
SFATAT AR B 27 H P 3(a) FHZR I AR SC (R 8 I8 SR A B 14 B 3(b) Hhife e 55 it 1) 2% 17 St 1k B S
Ko HAEZE Lee JESVE AN A 15 2 (K151 3(c) IR M AL SAR BRI % 170 5 Pk B k55, AN PR H
PG R A DX B 1 B SRR LR, o DRI, PT DU R R i I A SO L R SRR RE G AR 4 ) R R T T )
HUMRAE, FE0B0E 7 A SASOE G XL SAR IR IEECRA T W1 E 3R T

6. L5RIB

IS A SR ) — P ORAF UM R R AR AL SAR BB T iR A B IS BETH 2 T M SE IR 38 70 AT, AL
B AR B I S T DUR 47 B T BLA B VAL X Al SAR R BEAT 5 b B A v xR P )
RO RAEBOR ™ A, JEIEA SRS RENS A 2] SAR BUER AT B2, [ I AR 4 O
B 1AL SAR &R H PR BRI, X0 T 5280 SAR BRI H AR IR0 AT H AR A 55 A P A F
FE L, AL RO e g O R b B A SAR EE i) H ARV ALK 7] L

SE3#k (References)

[1] Fhim, EA7K, koK, —Fhd RIS T a5 MR it 5 I8 2 AR 4. SAR AHTBE 8 B D). 18 BEHR, 2010,
11(5): 686-693.

[2] kel i, #EZE, S5 EFAZMOL R M IR IL SAR BGAHT-BEINHI[I]. M2 2E4), 2011, 40(3): 289-295.

[81 #7, BEE BEeH, & ETYEIGHEMN2RNL SAR BURKIRIEREIED]. WEHR AT, 2013,
30(10): 3152-3154.

[4]1 &7, BRFE4, 2. —FRA Cloude-Pottier 73 R IR AL FALIER 24t SAR BUE 2R BE[]]. UK
2 5 BALERR, 2011, 36(1): 104-107.

[5] Z3Ch, EIEW], WStk ZiHiE SAR EHRIER M AR ). 20405 2K 4k, 2012, 31(1): 61-66.

[6] Le, T.T., Atto, A.M., Trouvé, E., et al. (2014) Adaptive Multitemporal SAR Image Filtering Based on the Change De-
tection Matrix.

[71 Eiligk, JRars, fHE BT RRERL SIFT (¥ SAR B A 4 1 A Sl L[] #5515 554, 2012, 34(2):
287-293.

[8] ha, ML, Hft SAR FERIIBEA AL 5 AR (LRI SV (). (55 ALEE, 2013, 29(10): 1390-1397.

[0] XUF, T4, 758, 7t 3T pLSA I Topo-MRF HiZUH SAR BG4 BB L [T]. BR300 (5 B8R
SRR, 2011, 27(1): 122-125.

[10] BABL, B2, AR, SodRE T RIS EARA SAR AITBEHIHI[]. BB REE 44k, 2013, 18(8):
1038-1044.

[L1] F3CH, 250, P50, BT ARG R KON 0 RN BRAL SAR Hoi vk 7 BT L[] Bl HoR S TAE, 2011,
11(20): 4788-4792.

[12] Igbal, M., Chen, J., Yang, W., et al. (2013) SAR Image Despeckling by Selective 3D Filtering of Multiple Compres-
sive Reconstructed Images. Progress in Electromagnetics Research, 134, 209-226.
https://doi.org/10.2528/PIER12091504

[13] Martino, G.D., Poderico, M., Poggi, G., et al. (2012) SAR Image Simulation for the Assessment of Despeckling Tech-
niques. 2012 IEEE International Geoscience and Remote Sensing Symposium (IGARSS), 1797-1800.

[14] JAfE, MR, XIER, 2. 3T ALOS Hib T SAR HEM DEM REUTEM R[], BEER SR, 2013,
28(1): 44-51.

[15] Fkrhil, MEEE A0, & BETR TR 2L SAR BUG AR BB 40 K BERT L [I]. BRBUK 540 15 BRbY
JiiZ, 2010, 35(8): 941-945.

DOI: 10.12677/csa.2017.710114 1014 MR 5 R


https://doi.org/10.12677/csa.2017.710114
https://doi.org/10.2528/PIER12091504

KPR B P RR T s

1. FTJF40M T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THIFIRHEESE: [ISSN], HAHITI ISSN: 2161-8801, RIA A )
2. FTFFENM T T http://enki.net/
Ao« bR SCHREE” BEN, BN SCERRE, BIAT A

WhaiE A http://www.hanspub.org/Submission.aspx
WIFIHEAE: csa@hanspub.org

Hans X


http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	Explore a Way to Keep the Scattering Properties of Polarimetric SAR Image Filtering Method
	Abstract
	Keywords
	一种保持散射特性的极化SAR图像滤波方法之探究
	摘  要
	关键词
	1. 引言
	2. 极化SAR图像数学模型
	3. 散射特征的提取及标识
	4. 基于散射特性的极化滤波设计
	5. 实验结果及分析
	5.1. 噪声抑制结果分析
	5.2. 散射特性参数比较

	6. 结束语
	参考文献 (References)

