| T T —&— (T

1' () * ¥ (Z 495‘ China Agricultural Informatics
55 32 %55 2 1 2020 4F 4 A 2020, 32 (2): 13-26 Vol.32, No.2 Apr., 2020

AL SAR RIEM S KRR

o, T @Y, B #, kK ¥

PR BEAO IR S Al IXCRIBTFE I 7 Ay AR A 8 I i 9230 %, ALt 100081)

ME: [ Be ] RAEY 2R BRI A T REIR T . Sy MER L RIBCRAE 2R | T
B2 18] 3 A3 5 SR Al A 7745 B ) A 28 D B O DA B R ] MR £ 22 4 BAT o B3
o N AE ] SR AR AL | (TR BORIR . X 2RRPAE . S0k BORS B 555 i R 458
45 735 10 RAFRALAYINAL SAR 73 JERIWTFEHERE, MUBRIAAN T ARAEY) SAR 70 2801 K
HALHOTE, X HIT T4 M AL SAR 73Tk Pk G SOE &0, JF B4 T ZIRZ )
HHBARAERN AL SAR RAEY /32 . [ 8558R 1 IR AL SAR Bdls e A7 1R 43 2R A
AR, LT AR . R A SAR Wil /R el th—, DUKRE A &, 3
WP R ZFPEYZERL, (BB P E Y B TSRS FE AN i 5 SR RAE L HR 3
WA BB ALII W A R, 1852 P A 9 70 JERHIE i R T S e s RAEHI
& SAR P EBELIGEH I ik IbLES = S o &, MLBEME AR ETEAR R . [ 45k ] AR
K SAR P FEARI AET 1] . (1) TWABFSEARAN W ALG], A J SR E VR 73265005 5
(2) BB T2 CHEMA . SCHERFAE s (3) ZUEURRLS, FERES AL, £
eSS
KGR SWALA AT RIEWIE e B bR
DOI: 10.12105/j.issn.1672-0423.20200202

0 5%

AP FRACNT I B A 2T, e — IR RS P Ll
MARTHE ' R M ARBCR IR | RS T L AR s
PR R AR, X Al A L A B EC RO B DA R AR B [ R B e e B
B SR B O R MR AR, © T
RN TEDITE . 20 22 80 AEARLIK, ENIMRZ #H I TOL AR IBAR N AR 23
JERRPAE S T AR AT T R AR 70 28 5 KBTI SE, A BE NIy ik 2 14l
R TREMRRE T LRI R, S REDNIGEEE, s B g i
B X AN BIRDIR DL . (EO, FERAEDIAE RSP B, T RZBZWERT

WA EH: 2019-10-25

E—EEEN: G (1998—), WiHIFE. WIS H: KiK. Email: iszengyan@163.com

OBEMEERN: Tl (1977—), it FIFER . BP9 RlkiERR, Email: wangdicaas@126.com

TEEWE: hR g i R B A B 55 28 00 (1610132019010 ) 5 PR\ 5 MERHIF B BT 09 4207
(TARRP-2017-16)

| o |



| T T —&— (T

14 - B Al SAR RAEY 32RO FE 0

32 2
(IS, JEHE . ESE. TEMIIEH IR B R LRI, Z AR T FACR TR, RAIEY
TR 0 R B A SRR KRR B

A fLAE TR A (Synthetic Aperture Radar, SAR ) 3 EE AR A K PHIE KGR, A
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Fig.1 Polarization signatures

BTN, IR BRI RS RENS 1K B 87.3% R EACKE FE . 0024 1 SR B (5 2L
FAs TR AL T2 . AN SAR BRIt TAEM) 3251924 R . Baghdadi "' 25 ]
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(ELAE AR e P A AR i P i e AR B 25 X 452 3R W], VH/HH & A TKRIEK
HHIRHIE, HH/VV L VH/VV 385G KRS A E o B R A AL e Ak b HHY
VV AT KAEGIE, KEEERTIA 84.9% . WAh, 2# B T TARYEA AL 4 G FIAE RIS Rk 2 [a] 1Y
S BRI g — 28 SAR TBRGER, W EWE RS (Biomass Index, BMI) "' B kA BY
S%0 (Radar Vegetation Index, RVI) " %5 REAERAFHIMIFEYE, ton] LI R IEY 7324
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Table 1 Summary of PolSAR crop classification using data transformation features

Y = W x4 B SYAEE SMAREE (%)
, Wk Bk RADARSAT-2
2009 McNairn 25 1) £ 87
cNairn %5 K. g TerraSARX o i
2012 Yang %5 12 TR RS RADARSAT-2 FfE (HH/VV ) 85
2012 Ty 2 KRGS RADARSAT-2 S 82
2018 5 2 KRG, EoksE RADARSAT-2 Pl (VV-HH ) 82

1.2 BRSO REFE

Hbrar et SAR B #PE. BARRD . s BORpLE i —Fh 2B, W]
DA S5 B IBCH Hu) F AR BB AR AL, 54 S 2 AT T AR A SR i s B L L
FAR A BB RS 5 75 AR, ADB AR AL A0 7 s I 4 Wi 270 (1) TR
FE AR T B AR 20 f#, U0 Pauli 23 f#% . Cameron 43 f# . Krogager 73t 55; (2) RF AT
JE R U 7 220 M S AR AR T B AR 0 71k, 36 Cloude—Pottier 73 ( A FK Cloude 43
f# ) . Freeman—Durden =435 53 f# ( K Freeman 737f% ) . Yamaguchi VU438 70 i# %5 . #H
T HAR o iR H AR BB RS [ SRS, E200 T R B A M o e s
MRS HbR . s B AR, MEEA T BR800 B PR RIS 1 . SRS, 20
TN bR R TRIEYZ B AR T 0 X B s, B2k R T B2
fifo AEAHT BAR G, EETRAEE S H T Cloude 53 fEFEARAEYI AL SAR 432575 I 15
BT IZIH . Jiao ' FFH 2011—2012 4F 5—9 H NGk 22 K45 4l IX Y 19 5t
RADARSAT-2 #1%, ] Cloude /M@ BTN XS R 002E, R/NAE | e . RELL i
SRR o3 26 00 SRS BE Ty 95% , S5 AL Mt FHAHR B e R A AR 1L, 43S 235 SR 00 B MRS RE 4
=1 60 HETHUNBAY Freeman 73 7870 WG ) HOR GO PR, 20fAs 2009 3
AN B WA DO RIS S, WA AEY) SAR 43 25h i A% 7, Chen ) 2 BF5Y
T2ttt RADARSAR-2 Ficdla /e Ag G i R, FIIH Freeman =43t Bl A RUAR b7 b
PIE TR AR R AT BRI o T P 45 SR 5 AL AR A - b 7 5 / 1) P P60 0t T ) e 27
FAs, FIHRZREREHAN 525065, Kappa RECH 0.88

[ IRBIFFE AL T AR R A TR ARSI, Shimoni 7! SEFE Y, RER AT
[ AR AL o3 i AT R 5 028, DR AN TR A A A o3 it 1o X AN () ) = Hi 7 5 248 A2
AR Qi AT 7 IR Z WA A RADARSAT-2 304, R F 13 Rk AL 4 7 v 4R LT
66 MRACSEL, G54 T XGRS T A TN T R b X AT M R 4TS, XA
#LORH. WEE . RREZE, WS RI SR ER EE S T 6.39%, ik
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s R, FENINF AR TR L . WERAGHUR, SOk M Hir
SRR FH B AL SAR RAEW 7325, TEARZ 40 7 v vh B Y /& Cloude 43 fiff A1
Freeman 53t . $Ab MRS BN TS T 4 JSHRE, 0] DU Uf b R AE AR VE Y HL HL
P, B RHGE T RIED T IHREE . R AL SAR A AEY) 43 25K B35l 7E 85% LA
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Table 2 Summary of PolSAR crop classification using target decomposition features

Ay fE& WFFENT 4 BRI SR BRI (%)
LA, B AL B Pauli, Cloude, Freeman,
012 Qi AR ARFHI ¢ ARsaT—2 Aty Monde, Treemat 87
ARMEE Neumann, Krogager, Yamaguchi %
. Fok. hE. KE, TH
2013 Liu % 1% P x RADARSAT-2 Pauli /)M 86
INFE, MR, KRE, W
2014 Jiao 251 o RADARSAT-2 Cloude 43 95
3, P
TSR HE L N R Huynen ZM# . Hoekman 43+ .
2016 Pt i%%_ A N rear uynen S48, Hoekman 511 89
3. Wi, R Cloude 43 . Yamaguchi Ayfil
2016  Larraflaga %5 7 AW, EE. 1 H S RADARSAT-2 Pauli /Mt . Cloude 43t 86
CNEL MR OKEL Cloude . Freem: .
2017 Tamiminia%“x ii ) i j( H} UAVSAR ou eﬁ’fﬁi{— reeman ﬁ’fﬁi{_ 88
. Rk, Y Yamaguchi 53
R R, BT &
2018 Li 4 ) INEL EK, MHZE, K UAVSAR Cloude 43fi# . Freeman 43t 97
i
Eok, KB, MNE. A
2019 Xie 2 10 RADARSAT-2 Neumann 43 94

JRL MR PR

2 WAk SAR RAEWY 32

WE, PEEIOR R RA PR (1) Sl SRS M 2 A SR S SR (AT R
PR FFIEEA S XY e 15 (2) SIA s e Ak, B A 52k
fFE . HIE R AR R R 8, 58 WA . R EIL R G i B
MR 22—, RFAE R E TR ETEME . WAk SAR RAEW /2, IR
FEAEE 3 AR BT RERE MG E . MLART ) RS TR E L L
FRAEAY
21 FitAE

WG A BT DU i e R R, R IV 28 SR A 32 25 R R IR
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WA ZE, . ORISR (MLC) . Wishart 7328, Hoekman Vissers 702845, X858
VIR Wishart 22250012 BEHT TH AL SAR RAEYI 32058k 20 waig 12 25
Hlo—~Wishart FI H/A/a—Wishart 732877 12 %) ) B 45 5 P L1 2 ) 552 46 X ) GF-3 4 Ak SAR
BT 02, SRS EE230h 85.3% . 86.57%.

23N T IR E N SNSRI ST Or B T B9 AL SAR RAVEW 73 2R 0H 5, AL AR Al
B A 200 IRBIRORE EESE . R 3 LI, Wishart 73 28R AL SAR K AE
Yoy i T2 —, BRI SS AT, (HEAFENLEEAR R Ay mE, HARmIE R
SR A SIRBAFE I, PR SOR R, TR 1AL SAR 1A EdiE
B TGRS R R, LR G D s R ARG A s RS 1, (HMLAR SAR
BExE IR, VS AT SR R

x3 ETFHiHAERK SAR RIEMSH 2K

Table 3 Summary of PolSAR crop classification using statistical method

A0y =5 W4 BRI IR SAKERE (%)
2009 e 1) KRG, Bk RADARSAT-2 H/Ala~Wishart 78
2011 Skriver £¢ L4 INEE SR OREE . Bk, K ESAR MLC. Hoekman Vissers 89. 85
’ UAVSAR.,
2013 Dickinson 2 ¥/ TRtk AIRSAR H/o—~Wishart 83
2013 Liu 2 1% Tk, BNE, D RADARSAT-2 MLC 85
; WK, BE. KE. GiE. 6
2016 py e Lo ] AIRSAR 2 DL M3 +KNN 89
THoH 1 25 e ANZE L3 +
2017 fH— L] IRM L B AR Hb AIRSAR H/o—Wishart 99
BV, —FR. FR. H/a—Wishart Fl1 H/A/
2019 i () firdf . VEIR, —ZERE . A CF3 o~Wishart F %7
kA& a—Wishart

22 HEFEIFHE

WLES 27 2 7 AR A SR 2 e RO 0 00 R B R, 38 2 U ZRE AR T35 pR 2K
RIS, SRJE I HZ N B pR B B 17 025 . BILas= 2 O ikl I R8T
RN RTINS, KT AR R, Sl TR MGk — R 2, R
FEUE WX IR A A TR A A 2 AT T RS B, FEARZHLER# 2 ik, Wk
SAR KA/ 260058 8 ARSI 8L (SVM) . B3R (DT) . BENLERAR (RF) %,
Zeyada " SEAH ] SVM X KR B = S KRS . Tk MIARIARAEBET T2, Bk
OrREEIRF] 94.48% . Chirakkal ) 25363 10 MRS AT HURIE 04T, vedsi bl H
WAk o FITEISAEPFEEL (RVL) FEZHIA DT, /INE RT3 00 50K BE 7 illik 3] 91%
92%. Salehi *" 43T RADARSAT-2 $edi, RHIMIA A 4209 RF 7k xiise . /26, £
Ko RESEHITHE, SR EILT DT Ml MLC, k%] 90%.

F AP T UTAEA [ AR ML AR 24 2 ik AT O AL SAR RAEI o215, A
i F B BCE T 0 28800 ROy ks 25 . IR 4 T IE L, 1EGF A% 70 25 b i FH Y
BRpRDE, WAERB LA AN B AR5 20 T Ak SAR 5214502, 445 DT,
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SVM %, SVM F1 RF A4k SAR AW o3 2vh iy FHEY s, FESEBra T, SRS B
Lo kT 90%., Horh SVM 433 die ot , A 0FSE 2 S ] SVM Jr s ik F 95%
PIERKEE . 5 SVM AL, RF FREE XS EH /L, 1HRSCRKE, TERIEY) /2250
FEH IS T AN ROR
x4 BETFHRESHEMML SAR RIEMSH %

Table 4 Summary of PolSAR crop classification using machine learning method

1y 1EH rFEat 4 Kl N RBIRKE (%)
2012 Deschamps 280 Ji3E. KT, Bk, /g, K&, WS RADARSAT-2 RF 86
2014  MecNairn % 1) Tk, K& RADARSAT-2 DT 90
2015 Du 4 % KA RIRE. HEST RADARSAT-2  Jighk#sk 87
2016 A TR B N TR, BiTSE AIRSAR SVM+RF 89
2016 Zeyada % KRG, Bk, HIA . AL RADARSAT-2 SVM 96
2017 Salehi %' R AL ok, KIS RADARSAT-2 T[] Xf% +RF 90
2017 T ) SRS R, BRI B AIRSAR RF 90
2017 Tamiminia % % NGZ | #Ed . KE.L . Bk RO UAVSAR PSO #H 88
2018 g fEk WM NE RADARSAT-2  AutoEncoder 90
2018  Gadhiya 250 UNEE L WSRKE. KFE . EAE. DR FHEES% AIRSAR OWN 92
2018 Li % bk, BAE. &/NE. EKL MHZE, FA UAVSAR SVM 97
2018 Shuai % ") E RADARSAT-2 SVM 95

H: PSO $8KLTFHE, OWN (Optimized Wishart Net ) 4 Gadhiya 48t 19— B2 00T Wishart 2%

23 HUIEAERK

TG I WA 7 2 Ik, RIS A% S [m] [ U T H A 14 0 ) 3 O AL
s = WE5E, XSERAVED S T EERE iR BN 7255, Bl 2k s d P 2z, il
AT XRBIREAFEYREAR . SRS, Hi, —eaFimad by
RIS IR R AVE DB AL A B 22 55, JF LA SRR 285 Jafari 8 2505 T
HP AL B AL, SR ZE TR T EE AR . Afs . BESZ . Wi, KK,
T A R T 4025, 5 MR Wishart ik AH L, KEEHES T 6%, 5 SVM AL T
9%, Huang "™’ ZRFF BHLE AIHE A, Bt — UM b AT T 36002, A
F SVM. RF il Wishart 7%, k%] 87.5%.

3 ZIHZEHE SAR RAIEY 42K

3.1 %AEHE
TERA K T2 RAE W) S5 M N J2 S K R 2 e A K I BE R s i A8 4k 0, T6ig
Sl GG IR A B B AL AR BB, I X BE R (] AR Ak A VE W) 43 Sl ) S
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Skriver | **' 2RI WAL L 3% B ESAR SARHEAT I MR 025, {4 THER % RE Y
451t )54 (MLC. Hoekman Vissers ) {AEE AT 85% LA FAUKEE, Won T 20 A4 2575
WA AR TS J7 . Xie ) S5 R FH 2015 AEFE S A RAEM) 11 5 RADARSAT-2 1
AR B IR 51, LA Neumann 2} A5 21 3 DBEUE N0 ZAE0E, (0 HBEYLARAR > 2
PRUEAT B2, RAKE BE AN Kappa 280709110 94.12% F1 0.92.,

2 5 HH T ITAESR N ANFFH Z R AL SAR B HEA T AR Ve 02 iF T, 40510
FHEECHR IR . RAERIBAIE. RITAYE D . RBIMRE S . ISR S TR, BRI
YsAE BT LR B @ RS B, (AT BBIFSY 8 R P 25 0T RV E Y A KB 2 iR 2
1%, KSE S AHECE RS AHSCHE . 20 A Y SAR Bdis A, AR R, A
FITFAANED I . AAED 53 2R S W R FR N A o Aner ZE CRIEAS B2 A 15 0 T 98l 158
i, RT3 BT . SR R R IE e — A 5T 7 1] .

%5 SHERIL SAR RIEWH %

Table 5 Summary of crop classification based on multi temporal PolSAR data

GROY fE# g4 BRI AR EL Wi SRS BRI (%)

2011 Skriver 2 4 INAZ IR Z(i% EEP/ N ESAR " MLC. Hoekman % 85
fiipd Vissers

2013 Liu % 1 Tk, HAINE. KT RADARSAT-2 29 MLC 85

2014 Jiao 2 UNE L gESE . KWL HEE. B RADARSAT-2 19 i A X4 +KNN 95

2017  Huang 2§ > Tk KEL NESE RADARSAT-2 7 TR 88

2017 Tamiminia % ) /N2 ez . AR R, ok UAVSAR 4 PSO B 88

. Fok RELL NEL VER. MW
2019 Xie % [ I ’  RADARSAT-2 11 RF 94
“ BLOMCR L AR ST,

Valcarce— INEE RFZ . mIHZE, R, Wi

2019 . - I
Diﬁeirn%"‘;[{’” oIk, BiER. DA A

RADARSAT-2 3 DT 89

32 ZEE

SAR ARG HR G MU B T B AR B/ R AT LAt o ok A% B A8 B D
B, WK (FR) BERRGEN—-DEESECC. MR HEsERNeE S, A
MY EN . 25 SRESCSERHE Ao DL #3803 36 5 1) O (R BTk, T 45 AR o0 Xt
TR A P A 5 DG [ RE A5 MO PR . ML S M AN R ST A 56 L, IR ) R A 2 )
BARFBIZER, L, 75— 1R AL 762 7T e 2 7 3 e sl SR A A% 1 2L
A S R AR A — R Y SAR S N R [R] B 22 b 2R R A VE
R34, 50— R A SAR Kt , W REA sk el & 24 b 28R AR AVEH 43 25
K52 Shang ') ZE LA HITEM T 4 4 SAR 2125 50#E ( ASAR. PALSAR. TerraSAR-X .
RADARSAT-2) 7EAAEY) SV i O ROR, G598, FIH A — 5% 1) SAR 14848
PEAT A AE I 50 B RS B ¥ 38K, ASAR 5 PALSAR 8 TerraSAR-X 5 RADARSAT-2
G 0 A 1R W 43 2 S8 MRS BE T L) 3k 31 87.3% . MceNaim ' 45 £ | T RADARSAT-2
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Fl TerraSAR-X B4l A7 AR AE W) 4 JE 0 e B, AUl FH — ol 0 2% 11 SAR £ 4 (C U Bt
RADARSAT-2) 7250, XFFRIVEYZEA (anEK ) nl 3RS Sif I, (H/ N2 R s
53 NG FERAR, A0 SR i —Fh A5 R 1) SAR K045 ( TerraSAR-X ), JUI/NAZ 43205 H v
31.6%, PESEE 17.9%, MRS AERERN 11.9%,

TERANEY 2, B [ AG R C DB SAR i, (H AR AY SAR $idi b
AHARRIHE . RREIIRE SAR AR R MY B AR5 [ B R SRR, 7E R R R 1R
VI 2 B R G ANRIAE - . B, 78 BaReFssshnl UE B, C B SAR £4di e
ROHRE o BRI K G AEEY B 4 G, T X D BEE & T B R ABUERI I 02, s s .
Bt 5 CukBe ., LRBOM L, X B - ORDRE B RO SO R, PR AR S L X
SrFHSHRE I O AR T S AR A S T R AVE Y At S5A £k BEY SAR Bdl
W, CRESIBIE, REAE R B
33 SRS

T Sl AL B T AR BRI 1T AS 52 25 W AR BB 52 ), 76 5080 6 ) T o] AAR
P MR AR B AN D — 7T, G2 AR B R B R WA A G AR AEAS 2 5 ik
B RAE KRR S5 JE M (AdEnt . RSB RA 7] ) AR W R, HE 82
(A FLRRE R LR RRAE | AR VR (0 AR 2% FE FN 28 1) A6 AR 2 i 4 B a8 1Y S5 T BT, 38 4%
AP T SR A A AL s, T RHRBCE 24 35 B, FTREDR
A3EBIST . Shelestov ™) 2548 ] EO-1 6225045 & RADARSAT-2 X 355221 ke, EK
) H 2%, BSESEEYEAT 28, BRI R 91.4%, (1 SAR % T A K & 5 4
B2 M 34% FEARE 13%, Hong ' ®’ 2531t HIS A8 F/NE ARG, % RADARSAT-2 (% HV
e AL A MODIS S 1% & T INE R E T8 sy 2%, @A 5 SRKS B 84.9%, S
T F§ MODIS . SAR ZUHEAHE, 4254 TF 9.4% . 20.7%. Gao' ™ Z5f4 T GF-3 &4k Ak
SAR 5 F1 Sentinel -2A Y275, R Hoekman J7 2B 7 2206 ML 30 R fE o1, 1@
i FERGST AT FEARAEAE, ] SVM it —FAE . B AE. b, ARk, Fbik
175035, BARKEE N 85.27%, Kappa REHN 0.83, fHEE TH—HHE4E. £ 6 FIH Tir
AEOR E N A B G2 A AL SAR BRI T IOARAEY) 25T, B4 B T B Bl Aoy 288
2. BRI AR

K6 FEEAFHIRRIRML SAR RIEM S H

Table 6 Crop classification based on PolSAR and optical data

Ay =4 et 4: KR R BAKSE (%)

2013 Shelestov % ' k. Ek. MHEE. ko-1 SVM 91
RADARSAT-2

2014 Hong %5 '] T, B MODIS, RADARSAT-2 ISODATA 85

2015 I g g 2 2 INFE RS SPOT-6. RADARSAT-2 DT 98

2017 Salehi 4§ [ MR, A%, K. KE4 RapidEye. RADARSAT-2  T[MXf4 +RF 90

2018 Gao 45 7 4§2§ ; é;im FrdE. Sentinel-2A ., GF-3 SVM 85
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M EIRBESE T DIAF A, SRR . A SRR AR A L, U
PEAEW KB ZAE R b R B 0, REREHU S R pORS . JCIe 2 Z I AL i
JEFDERAE RS, RADARSAT-2 LI cd it i HLARE R0 345 2 17 B 3z 4 5
}EHO

4 RaibRER

BRI RREARG B2 MR, PG BT SAR (ERE AR T2, &
Zo NSRRI AZIR | AR, X SAR RAEW - Z AT A 4 13
THTFTAA LRI R IS, SR, Ak SAR KA 53 25 A AE — S ) JUA 75 ik — 45
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Research advances on crop classification using PolSAR data

Zeng Yan, Wang Di™, Tian Tian, Zhang Ying
( Key Laboratory of Agricultural Remote Sensing, Ministry of Agriculture and Rural Affairs/Institute of Agricultural Resources

and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China )

Abstract: [Purpose] Crop classification is an important part of agricultural remote sensing
monitoring. Timely and accurate access to crop type, area and spatial distribution information
is of great significance for strengthening agricultural production management, formulating
economic policies and ensuring national food security. [Method] The research progress of crop
polarimetric SAR ( PolSAR ) classification in recent 10 years is systematically summarizes from
the aspects of crop types, data sources, classification features, algorithms and accuracy. The
classification features and extraction methods of crop PolSAR classification are summarized.
The advantages and disadvantages of various PolSAR classification methods and their applicable
conditions are compared and analyzed. The application of crop PolSAR classification using multi—
source and multi—-temporal data is summarized. On this basis, the shortcomings of current
crop PolSAR classification are pointed out, and the future research directions is prospected.
[Result] Although the accuracy of crop classification using polarimetric SAR data has been

gradually improved, the following deficiencies still exist: first, the crop types monitored by




| T T —&— (T

26 - MIFAE . Ak SAR AW 2o it

32 2

polarimetric SAR in the early stage are relatively single, mainly rice. Many crop types are involved
in the near future, but the classification accuracy of dryland crops is still not high. Secondly,
the backscattering mechanism of crops, especially dryland crops is obviously insufficient, and
the classification characteristics suitable for various dryland crops have not been defined and
optimized. Finally, most of the PolSAR crop classification algorithms are statistical methods
and machine learning algorithms, which have poor mechanism and stability. [Conclusion] The
future research directions of crop polarimetric SAR classification are: (1) In—depth research
on the scattering mechanism of crops to develop more universal classification algorithms.
(2) Selection of key phases and key features for PoISAR crop classification. ( 3 ) Fusion of multi—
source data to give full play to their respective advantages and improve classification accuracy.

Key words: Polarimetric SAR ( PolSAR ) ; Crop classification; Polarimetric target

decompositions
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