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A Review of Polarimetric SAR Speckle Reduction

ZHOU Xiao-guang, KUANG Gang-yao, WAN Jian-wei
( College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073 )

Abstract Speckle reduction is always one of the important tasks in the application of SAR ( Synthetic Aperture Radar)
images. With the development and application of SAR, many speckle filtering algorithms have been proposed aimed at
speckle reduction in lately twenties of years. These algorithms can be divided into two categories: one is based on single-
channel data, and the other is based on multi-channel data. Comprehensively and systemically, this paper investigates the

principles of speckle reduction in polarimetric SAR images. All of the algorithms proposed in recent years are summarized

and their performances are analyzed and compared.
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U, BT B BOR FZALHE LR UM — 2 B TR
PUR KW ITYE ; R TR KT =T
WA 4 % BRS04 T 7 o
441 T RBTLIR KR BRE S

B FAEAIR K (simulated annealing ) (9 B 50 410 il
S — PR LA T 25, AR 20 4D 90 4R 4T b 1 i
FHF 358 36 SAR &4 /9 BE 2030 b0 (H 3 A
B KE T 24k SAR BRI 38 52 21 2291y
%, 2001 4, £ White , McConnell , Oliver il Quegan
A N TAER Bl 2 B Schou FI Skriver 42
TR AUL R R A T B 22 S R A A A DB D 5
W AR SRR M DL 3 O s A
BEDL 7 K il ik A&, T 2 R K 5 ) i 7% il — A
THVE A R BN R R A (H — R T A A AR
{EL, 1 MRF (557K AT SR BE MLY% ) BE 34 = 1) 4 57 e
FrLLie F MRF, i T MRF IR A Gibbs 3, fiti 11 ]
AT LA 3R 7 e it B /0N [R) L, 3 A4 ) et ] 3 i Bl AL
5K 3t 555 (LR ) SR o X PP 7 5 7R 3R b 1L
BN, B S 06 235 R 3R WY HG e A 400 o) 25028 O A =2 AR
U, RV A A A5 DR F7 48 22, R I DR 87 45 £X ( Fea-
ture Preserving Index, FPT) "V 454§ .
4.4.2 FETARFE 2K 00 BRI

B TRER 7 2RI B ] 02 B 0 B F R
PERAR R DEAT BB, 45 08 I LUJS 3k e R XA 9R B
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A RE BB A o X Bl 7 B AE Lee 2 A0 R T HY
NGEMMIERAEERTEEAF KR, X
BR[28 ] Hr, Yoon I Kim >R H] — Ff Lt 45 4 7k 19 74
T R TRR SRR AL, R
A, Lee % N5V MG AG BG4y 26 4R 1 T — FhfE
PRAF AR 2R BT A M 0 B U8 O A, A i R
TE PR B A AR R B R M R R AR Sy TS
XA H B, B E Y518 [ Freeman  Durden 53 fif 418
R 51 3 BT (2% ThT HC S A RIS AR B
SP) IR T W B oy K T AT 4 25 e Ay
5 1Y G AE R HE A (mask ) XF 5L &% UE 47 BE 5 08
P RY AR BREN T —A9x9 W Hh
O IR KGR, 2 5B MR RO 5 g
)BT F— 03 R M8 T 1 —# B ) A <8
PIRAR R . IXPh B R DR H57 1R 38 BSR4 1 D) e A
AR TR B AH OGP, 38 AT LA B B A% Ak T ¥ SAR Bl
MMM H . 7 Yoon Il Lee J S 5 AN TER
iz |, Lee K Y Hil Bretschneider 45 & 45 #4) 6 1l
SR T R BT 1 BE A R 3 R O i
LU A8 4 by 00 ) B A, [RD B A R b AR A Ml R A R
(1) 25 1) A 5 R0 A Ak TS T Pk o
4.4.3  FETARAL S i B 3R A0 R

BT WAL R I E SR TR R KW IER
WRAGAE RN, L — 20 Lee ] SHAR
T3 o RIS AR 53 i 100 AN 25 JEAR 3R 43 28 O 30 s 4170+
Tk HATIE A (EHAR — 32 1 J2 Gu Fil Yang %8 A
P& 0y 2 T 25 18] 43 i B9 A Ak SAR B4 B A U8 D%
7t %L Cloude 85 ir 7 24 46 I 49 47 1iF
B/ R AR O% 5 4 i Ry il , 508 T % N 2 BRI
TGOl TERXF Ik AR R w4 SR SRR,
KRB 7 22 H R AR S B A il P B,
Xif o7 F) 51 25 ] ( column spaces ) 73 AR 3R “ 7 5 F =5
[B) 7 A WS s (8] BB B R AT N R 5 72
[B) 7 FRAF o 33X P 5 1k B8 Lb A A bl X BE i AT 30
(7] Fsf AR g b O 45 i s 5 i ) A Ak g M L (B T X
FE P HEATRRAE A3, i i AR

5 & i

EEE X Z AL SAR BRI BE A0 6], 08
S5 7 JLAF R [ A A B0 800 o Ik S ARk
A4 W A A 8 D e DA DB | e L BOERA 3
PA B AE i S8R B At b A e Bk, Sy bR A A T

— SRR o AE T A K B A v R S A AR L
B R R A B FE (R Z RS B4 M {5
B0 P AP 1 Bk AT Lee Jong-Sen 45 A 4R
tE PR R R LA U O B R T AR AR B 2
(4 B A 08 U 575, DL B Lee Ken Yoong %5 A4 H 1
B 25 A RS N R TR M R R Y B Bk
X

{E AT HE— 25 I 0F 58 B 2 M ik SAR &% 5
SIS AR AT RE I R RN T

(1) BEEMLFERFSE SAR % 0 B 5 5% B 3
SEE A TET 90 0 FE B IR I, X — A D AR B E R
T2 A AR BE SO E AR O B 23 1 S FE Y
5] (R TRT 98 4 A 280 5 IR AR L S IR B 2
[B) B DG 2 [R) ), DA S BiE A e FRUBE 7 2 45 38 A7 48 1E
(B2 A5 HE— 2B AR .

(2) T AL i (O BE s 0 WAk o A
0 E bR 5 B L PR 22 5 B R T B 5% Mueller
VL AR AV N [ i € v W S 2 s S 1)
B B AL 7 AR 2 IR A 23 A , 5
il 3 Ao o o D) ) T S A O ) S 2 R R o BRE A
Gl R4 25 BRI #8143 5, BE A5 3 ] A 5 Atk
FHT

(3) 456 WA HBUSS 43 25 0 45 A6 A6 000 1 BE A 410 i

BT AT 43 25 04 7 1 AT LU S50 PR AL A

BT BE T S5 R R I 1Y) T 1k AT LA AT RO AR RS A A
Boo WA R A A 2 ARk [ SCRB AR 4 M
THIBE A (B AR — 2 T

Br T b3k 3 ANJ7 I, B 18 IS SRR | H g
Ve LA KON FH B 3808 0 AN W R, B b 2 i —
S B A R R AR . AT — R A R B )
2 WA Z 53 B 5 1 RN i AR 4, 33 7 A A
P E B FET PR L AR BRI A
BOE R 45 U S BB HAn ok %Ok 2
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S AR A AR A e TR 1E 24 Ak PR 1% A
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