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Abstract  ShiP detection and suwvejjlance are of great sig@nificance i miliaty and civilian dcmailg {for wh ich
remote sensing techno pgy sewves as an efficientmetho] In recentYears Furopean{Jnpn has carried out a series
of research on sh detection using ramote sensing techno LY driven hy fishery activity monjorng [specially
under the MPAST and DECLLIMS Prog€rams many research mstjtutes within and outsyle Furopean [Jnjon have
been concentrated together Through he wo Programs a serges ofmethods on shiP deectiox} classification and
dentification have heen deve pped and n proved state of the art and conmon P1ohlans n P detection hased
on ranot senspng have heen found and technica] requirements Pr future SAR system are proposed Bes’de,s
many shP detection and survej]lance systans have heen set up withmn European Un'pp ncpdmng Qmet{y s
MaST FF1 sEHhuset Kongsherg sMeosView  JRC sVDS Kemuelerr s CLS and BOOSP s shiP detection
sYstm} which are developed under MPAST and DECL MS progran§ as we|| as severa] ystans developed
apart from Hose wo Prograns such as shP detection systan developed by DERA Rame Unversity and A lenia
Aemspazio canpany This Paper mtoduces the canposijtion and function of these systms n detil In the end
the Paper analyzes the reference meaning forChna of ElI7 s shiP detection technology and systen deve ppment
Key Word:s Furmopean Uniog shiP detectpon and survei]]anc? remote sensing Echno]og,f 1\/[PAS;‘
DECLMS

: 2006-05-19 : 2006-10-12
(. EV(G22001-00048).
(1978— ), .

Emaj] (f{lizhan€e rss ac cn wuh(@ irsa ac
1 1oac A Ac dl



4 553
3 (4)
1
’ [34] ,
: t, 2001 , Kourg SAR WIS
[5]
H : (1) VMS
, AR VMS |
. 92%; (2) AR
, 2002 ) WIS 0. 6km
. (3) 2h ,
MPAST ( ImProving [ sheries
Monitorng Throug, htefrating Passive and Active AR , 2002
Satellite Based Technogiey 5 1 , MPAST el
DECLMS( Detection and C bssification of Marine ,
Trffc pm Spacq MPAST 3, 14
MPAST  DECLMS , RC Qhet
, , URC SAR . RC
MO , Qmet MaST ,
, URC SAR ,
DECLMS i Radasat  MPAST
s , , , Envisat
MPAST
[2
VMS
2 MPAST DECLMS 22 DECLMS
MPAST MPAST , 5
21 DECLMS 2003 5 1l DECLMS 3
", ( Vesse] Monjoring Sysem ,
WS 20 90 ,
, 30m i 1h , , ,
( FeheriesMonjorng Center BVIC), 2000 DECLMS ,
1 1 , 20m )
24m WMS
, 15m )
WS VMS i . NN
, : (1) . , , DECLMS
3 (2) Benchmark ,
WIS (3) WIS ,

% ht® ,fify Ji¢ ce]l eu it fisheresy mposy indexhm |



554

11
: L (3) ,
DECLMS . (4)
. RC ’ ; (5) . GIS
Qnet . ™NO ML
’ . RD
( ht® //P@ jre cec ey
ing, ’ 0 |
X ’ ’ , RD 28 ,
DECLMS 7 ( :
’ C - )\ (
DECLMS ) , o
16 24 . R , RD ( Genetic
DECLMS 2006 6 : Algorithm 7
Sentne] . ’ ’ A
. RC BP 5
’ SPOT i
) Epy ’
SPOT 5 35nd!0 ’
3 SPOT ’
) ( AB
31 ( Autanatic Inden tification Systany = VMS ’
MPAST DECLMS
SAR ’ B
18 |
) , SPOT 5
KONOS QuickBird ’
s5m , 15m ’
s 10— 15m ’
7 32 SAR
. ’ (8]
Defnens e ogniton 191 ’ AR ’
IKONOS Pan sharpened ’
) 90%% , 3 SAR
Defingens (1 7 SAR
: (1) [12=19] i
eCognition GIS ; (2) [ 20 ) MPAST
’ DECLMS

[335]



4 555
MPAST Radamsat| [22] ’
Envisat ASAR , (1) )
; (2) AR
VMS AR 3 MPASIT DECLMS
DECLMS , SAR i
i -
321 (1) CFAR
DECLMS MPAST DECLMS , CFAR
[21]: ( 1) ’
i (2) 3 (3) ;3 (4)
;3 (5) 3 (6) 1 , BOOST
3 (7) ; (8) 3 (9) 1(9
5 (10) ', NO 1(h :
( ConsantFajse A pm Rate CFAR) (24
ia) Ihl
1 CFAR
F81 Transpm of CFAR detection window
, K )
o b 5, 2
(Genera] DYnam ics
? H K
[ 25 '
(2)
RC
SIMO( Search for Unidentified Maritine ()bjecg
A% 4 2,51 | 2D | #2540 | (72./*2)
3 7 (261
AR tile 2 SMO
1500 <400 ; Fg7 Detctionwndow of MO agoritin

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



556 11

(1) 3 :
thresy =3, 0% (bt ’
threslp =1, 9% ('bt-06) (1) ;
threslg —1, 4% (bt )
(1) 3019 14 , . , UPC
. MO :
(4) SpPlit look
(3) AR ,
UpPC )
LE AR | . 3 , (9
. : (b (9
Envisat  URC 2 1 , 2
( ) . , Ieham Split Jook
SAR ) c 9 [29]0 ” ”
3 SAR
Fig€ 3 Characteristics of fishing vesse] in SAR inage
SAR . (XY fXY, :
20— = 4. bxi CCE( x ¥)= ﬂ(),(Y)i(X—kginLBQdXdY(z)
2 § 2. CF . CCF ,
f(0—§) ,
( SPlit Jook) . SPlit Jodk
, ) RC 0332 RC
' N ) Radarsat , 3
, Sp it ook ; , WIS
Sp it ook , -
, Split- look ) ,
. , MHI ;
SAR , ,
Split Jodk 322

(20 S lit look



557

4
. . Radarsat .
Hough . Radon . R
(- DECLMS Envisat ASAR
SAR H
(33 : ( ) ( HV) ,
SAR ( ) : ( HH
( ), Copeland™ : &
AR IS ,
( Kelvin Y . 4 . HV
’ HH
’ SAR , Envisat ASAR
o DEE:LMS (43
[ 35]
DECLMS AR
, ’ . DECLMS
323
AR MPAST  DECLMS i
’ ( SAR
) ( . .
) (
4
’ ) [ 3% 3]o
’ 33 SAR
, DECLMS , AR
Benchm ark . )
i AR -~ ,
97% , 852 —95% , W5 AB
70%— 8004, )
AR DECLMS
. DECLMS 2 Benclinai :
[ 7. 36]
RN (2 RCS SN 2km WIS 90%
[ ¥] . (361
(40 Benchmark ,
i AR AR ,
70m ) 4 ? SAR
, . DECLMS
> Benchmark ) gm Fine AR
Radarsat , ( 1), 2008
ESA Sentine] o

25m Standard



558

11
1 SAR
Table1 Technica] requiranents for SAR system
of fisherym on o ring 42 FFI  Eldhuset Kongsherg
M eosV ew
[ 45 46]
/d 3 1 3 1 NDRE( Nomwegian D efence R esearch Establis}fr; en)
/m 50 30 25 10 FF1 - SAR E Hhuset
3 5 3 5 i) ’
/km 300 400 100 150 °
o Eldhuset
/(%) > 30 > 35 > 35 >35
HH HH+HV HH HH+HV SR i ’ 3
CFAR
/m 300 150 150 50 4 )
/min 60 15 60 15 ' '
, E Hhuset ,Seasat
ERS (4750
4 Kongsherg MeosV iew (a4
Radarsat  Envisat ASAR ,
NDRE
MPAST  DECLMS ,
) MeosV ew ,
' 23': , MeosV iew
41 QnetQ  MaST 43 JRC VDS
Qinet)) ( Maritine RC VDS( Vesse]
Surwveillance ©0] MaSI), MPAST Detection SYstan) (sn AR
, DECLMS VMS .
(4 MaST , VDS Radarsatq Envistt ASAR
MasT , K- CFAR
Qmet) SAR , ,
MaST ,
RC SIMO ,
MaST , Java (1) ’
; , , GHHY G Iobal Self
CFAR , consistent H jerarchical Hi8h reso Jutpn Shore hne)
, MaST , , ;
o ’ (2) ,
MaSTr , CFAR ; (3)
Internet , ; (4) SIMO
, MasT
, / Envisat
VMS
, MaST VDS

52 53
4 [ I:



559

5 VMS
0 L

M Imin

Imin

/" FTF % JRC

Smin 4t ¥ : 20min

l.:nm

4 VDS
Fig4 Iustaton of VDS in European Un on
SAR FIP
RG JRC S MO
; WIS )
. WIS SAR
30m i
] . VDS Al Autmatic
Iden tification Systam WS ,
4 4 Kerguelen CILS
Keguefn CLS( Collecte
Localisation Saellitey 1986 ,
SAR
VMS )
CLS WS
MARGE | Aos
; Kegueen DSAT
SINITRY ,
Radarsat | Envisat SAR
CLS [54] . Radarsat
Envisat ; Radarsat (MW
EnvisatASAR KSPT
, PEG
VG
A18os )
CLS 4

2

?

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

CLS 5
R )4 Radarsat-1,Envisat
g4‘.‘.‘,""""'""“-?_"4. ._. - Kcrguclcn
—y bl W4 :
4_45:\ 7 4 COSRU —»
s ANV ‘
_________________ CLS t
NOAA
é. - Navy o K AR AR
5 CLS
Fg5 Systam overview of CLS
CLS 2004 1 ,
100 , 2004 3 2005 3
s Crs
Radarsaty
45 BOOST
BOOST ,
SAR ,
/ . 5 BOOST
A ,
BOOST SAR
: (1) 3 (2) SAR
CFAR ; (3)
i (4)
BOOST ,
BOOST
DL
SARToo]
BOOST PRI
10— 15min S.C
25min BOOST SAR
: ( 1) 5
(2) 3 (3) BOOST
SAR

MPASI'  DECLMS

B

http://www.cnki.net



560 11
, , AR
DERA .
S L (1) : :
5 (2) K- CFAR ; SAR
) 3 (3) . ,
Kohomen (57 AR ,
ESA—ESQ]N [ 58—62] . ’ 4 . ' .
N . Radarsatp ), TermSAR X( ),
. 2 , 2 Cosmo Skineq ) .
CFAR )
. (1) , WIS AB
CFAR , : (2)
3 (3) . , . WS AB
Alena Aerospazp 7
[ 63— 65]
. (1) Sbeckle | . , AIS
5 (2) CFAR . e
CFAR ; (3()4) (R eferences
, Hough [1] Chmg]$ ZhuM H Suney of he Sudy on $hip and W ake
. (5) Detection n SAR IndgeﬁT ] Acta Electronijca] Slnl(-‘,i 2003
’ ’ 31(9): 1356— 1360. | , SAR
) ’ [ , 2003 31(9): 1356—
1360. |

MPAST  DECLMS

[ 4]

[ 5]

LamoineGQ GreidanusH ShePherd IM eta] Devejobments
in Saellitt Fisheries Monjoring and Contolp A}, The gt
Intermnatona] Conference on Remote Sensng for Marine and
Coasw] Enviroments (), Halifax Canada 20035
Greidanus H  Assessing the OPemtional ity of ShiP Detection fiom
Space[ A]_ FHURBY Symposjun New Space Services {or
Maritine Usets 'The Inpact of Satellite Techno jo8y on Maritine
Legislalion[ q. Pari;s anc«; 2005.
Lcmoincq Chesworth J Schwartz Juste ({ et a] Near Rea]
Time Vesse] Detection Using SPpacehome SAR Image1y n Support
of Fisheries Monijoring and Conwrol Opemtions; A],  IGARSS
2004( Q- AlﬂSké} Americg 2004

KouniN ShePherd ’1 Schwartz G Integrating Spacehome SAR
Jimagey nto (Opertional Systans for Fisheries Monnoring[ j]

(Canadjan Jouma[RHnoteSmsinf?7 2002, 27(4): 291— 305.



561

[ 9]

[ 10]

[ 1]

[ 13]

[ 14]

[ 15]

[ 16]

[ 17]

[ 19]

[ 21]

WagnerM J Fiom ShiPs t0 Shores to Sate]lite Jnagey ], Sea
Techro8Y 2003 44( 3). 38— 4L
GridanusH KourtiN DECLMSWPS Staus and P lng R},
The Fifh Meeting of the DECLMS Project  Famborough UK
2003
Mare E Autnatic Vesse] Detection System on SPOT5 O Ptica]
magey A NeuroGenetic APProacl R, The FourhMeeting of
the DECLMS Project Toulouse France 2004
Henen M Coasa] Mapping ShP Detecton fian VHR
saellie magery[ R). The Fifh Meetng of the DECLMS
Poject Famborougy UK 2003
OlivierPronjer OPticalDat orShib Detectoy R|, The Sixth
Meetng of he DECLMS Poject EPr Ialy 2006
ZhangY ZhagY G HwngW G The Technology Researching
forShi and ShPW ake Detectin Using SPacehome SAR nages
[ ]. RanoteSensing Technology and APPlication 2003, 18( 1)
3350, , : SAR

(] , 2003 18(1); 31—35 ]
Tk AN RichardO B Litemture Review on Vesse] Detection
[R]. The Fourth Meeting of he DECLMS Poject Toulouse
France 2004,
Eldhuset K An Autmatic ShiP and ShiPW ake De tection Systan
for Spacehome SAR Jmages in Coasta] Regions; Jj,  EEE
Trnsactions on Geowience and Ranote Sensing  199q 34 (4).
1010— 1019,
VachonP W, CanpPlell JW M Bjerkelund C A ShiP
Deection Y he Radasat SAR - Validation of Detection Mode]
Predictionsf ]]
48— 59
VachonPW, Thomas S J Cmntn J eta] Valdation of Shib
Detecton by the Radasat Synthetic Aperure Radar and the
Ocean MonjorngW orkstatioy ], Canadian Jouna] of Ranote

eta]

Canadijan Jouma] Ranote Seming 1997, 3

Sasing 2000 26( 3): 200—212

Friedman K $ Wackeman(; Funk I;‘ eta] Validaton of an
Autmatic Vesse] Detection A [gorim Using SAR Data and
KnowvnVesse] F leelDislribuli(ns{ A. TEEE 2000 htematina]

Geosience and Remote Sensing SYmposiun[ C], 2000 5
207+ 2073.
Montggomery D R Internatona] Fisheries Enforcement

ManaganentUsin8 W ide Swath SAR[ Jj. Johns Hobkins APL
Technical D 8t 2000 21(1): 141 147
Wackeman (§  Friednan K §  PichelW G

Detection of ShiPs in Radamsat] SAR Inagery[ _]]

et a] Autmatic
Canadian
Jouma] of RamoteSensing 2001, 27 568— 577

FunkF ¢ BYmeL C PichelW, Satllitt Radar APPlications ©

Alaskan Crab Fisheriey A, Cmhpogp Cmbs in ColdWater
Regins 19 h Lovell Wdkefield Smposim Cj,  America
2001

Geidanus H  Clyon P Indegard M — Benchmatking

Operatona] S\R ShiP Detection| A,
A[askg Americe’t 2004
Gre ‘,danusH KourtiN State of the ArtVesse] Detection in SAR

IGARSS 2004 [ (.

[ 22]

[ 25]

[ 26]

[ 27

[ 28]

[ 29

[ 30

[31]

[32]

[ 33

[ 33]

[ 36]

[ 37

[ 38

[ 39

Imagersj A], 2 ndW orkshob Marine AR (4. Svalkald 2003
Hou SG Zhang H] Wang( etal A NovelMethod for Ship
Detectin in SAR Mag¢ ] = Jouma] of Remote Smsing 2003
9(1): 50—356 | , , . SAR

[ , 2003 9( 1): 50— 56 ]
BoostTechnofogies  ShiP Detection Using SAR Imagen| R,
The Sixth Meeting of he DECLMS Poject BPra Taly onoe
Arthur Snity  ShiP Detecton wih Envisar
Polarisation Mode Rj, The Fourth Meeting of the DECLMS
Project Touluse Fmnce 2004
Chris Wackeman  GD-AIS ShiP Detection Progresy Ry, The
SixthMeetng of he DECLMSPwoject IsPm  Ialy 2006
Ham Greidanus Develobments in Detection ARorifms at JRC
[ R. The Thid Meetirg of the DECLMS Poject Vancouver
BC 2004
Mar Tello Carpos [pPezMartinez Jori JMalordui A Nove|
AlRoritim  for ShiP Detection n SAR Jmagery Based on the
EEE Geosciene and Ranote Sensing

s Altematng

WavclctTrans{om[ j].
Leteers 2005 2(2): 201— 205
Mary Tello  Carlos ]p PezMarinez
WaveDe:t
Multiscale Tine Frequency Technfque§ R, The Sixth Meeting
of the DECLMS Project IsPra  Ttaly 2006,

IeharaM K Ouchj ITakami et a] Detection of ShiPs Using
CossCormrelation of SPlit].odk SAR Imagej A, EEE Tmans on
Geosc and Ran Sens SYmP( GARSS 01) [ €], 2001 4

Jordi ] Malloquj
ShiP Detecton and Classification by Means of

1807— 1809
DECLMS Consonim  DECLMS Swte of the Art and User
Needf R, November 2005

Ham Greidanus DECLMS AnnualR eportYeary| R, August

2005.

Ham Gredams Elna Aresy Subaperure Analysis for Ship
Detecton Rj, The Fourh Meetng of he DECLMS Project

Toulouse France 2005

Hennings | Romeiser R Alpes W, Radar inaging of Kelvin
Ams of ShiP Wakes| ], Intematona] Jouma] of Remote
Sensig 1999, 20(13); 2519— 2543,

Copeland A ¢ Localized Radon Tmnsprn hased Detection of
Ship Wakes in AR agey |,
and Ranote Sensng 1995 33( 1);

EEE Transactons on (5eoscaice
35—45

Tunaley JK E Statusof P W akeModeling forRadar magery
[ R. The FifthMeeting of the DECL MS Project Famborougy
UK 2005.

GredanusH  SAR Classification Benchmark BMK [ Rj. The
SxthMeeting of the DECLIMS P wject Isba  T@ly 2006

Frarb ol Xav jer ”[hoorm;% Ham Greidanus ExXtraction of Taiget
PammetersFrom SAR ages) Rj, The Fifth Meeting of the
DECLMS P oject Famboowh UK 2005

Tonje Nanette Amesen FF] BMK)2 ResuhS[ R].
Meeting of the DECLMS Project Isbra  Taly 2006
Kongsherg BMKp Result of KSA'I‘[ Ry. The Sixth Meeting of
the DECLMS Poject BPr ol 2006

The Sixth



562

11

[ 4]

[ 4]

[ 4]

[ 47]

[ 4]

[ 50]

[ 51]

[ 52]

[ 53]

Gordon Stables  ShiP Classification with Radarsat] Data) R,
The SixthMeeting of he DECLMS Project IsPra  aly 2006
Tonje AN ShiP Detection Using SAR Dat fiom C ivilian Radar
Sﬂlellit‘ib{ Rj. The Fifth Meeting of the DECLMS Pwoject
Famboougy UK 2005

GerardMaarit pwli JMalorduj JuanM Rius et a] Vesse]
Madeling and SAR ResPonse Sinujation APPlication © Vesse]
Classificatiory R, The Sixth Meeting of the DECLLMS Poject
bpr [l 2006

Ham Greidanus  First SAR Detection Benchmatk[ R, The
Thid Meeting of he DECLMS Project Vancouver BCG 2004
GreidanusH Findings of the DECLMS PojectD etection and
Classification ofMarine T ffic fran Spacq A, SEASAR 2006
[§. Iel 206

Wah|T EldhusetK Aksnes K SAR Detection of ShiPs and
ShiP Wekes| A, The SAR APPlicatins Woikshop| (],
Frscati Ialy 1986

WahlT EldhusetK SlelVK  ShiP Traffic Monioring using
the ERS| SAR[ A] . Fist ERS| Smposjumn Space at the
Sew jce of our Env jom ent (jann(:éf q. France 1993,
Eldhuset K An Autanated ShiP and ShiP Wake Detecton
Systam for Spacehome SAR mages in Coast|Regiong |, EEE
Tmns (Geosi 1010— 1019
OBenR B WahlT The Role of W ide Swath SAR in H igh
Johns Hobkins APL. Technica]

Renote Sesing 199 34

latitude Coasta ]V anagan eng j] .
Digest 2000, 21(1). 136— 140
Vachon PW Olen R B Shi Detection with Sate]lite-hased
A Sunmaw®y of WorkshoP Presentations [ R]_
Backscalle’r 2000

Oben R B Wahl T The ShiP Detecton Capabiliy of
INVEAT sASAR[ A].  EEE 2003
and Ranote Sensing S}fnposiln‘{ q . Toulouse France; 2003.
GridanusH Lenomne (G KourtiN Sate]lite ShiP Detection for
Fishery (jonuo[ A], NURC
Sensing AbPlicatons 10 support NATO ExPed itionary Qperations
Lericf G. Ial 2005.

Lenopne G G Schwanz Jusee G Kouri N et a] An OQpen
Source Franework for [ntegmtion of Vesse | Posjtons Detected n
Spacelome SAR Imagewy in OPerationa] Fisheries Monitoring and
Ceontro][ Aj, of ENV BAT/ERS Symposium [ (],

Sensors

Jhtermationa] (Geoscience

Intemationa] S¥mposium Remote

Poc

Sa]zbuxg Ausu"iég 2004
Lanone G (G Vesse] Detection SYStan a PBlueprnt for an
Technica] Note ] o3 14 Furopean

Conm issior} JontResearch Cen e 2005.

Operationa] Sysem[ R,

[ 53]

[ 56]

[ 57

[ 58

[ 59

[ 60]

[ 61]

[ 62|

[ 64

[ 65]

Marce][, JeanPjerre § Update on Kerguelen Station O Pera tins
[ R. TheFourthMeeting of the DECLMS Project Toulouse
France 2003

Marce] I, PhilPPe § Operatona] Use of ShiP Detection ©
Canbat Tllega] Fishing i the Southem hdian Oceary A, The
Ei&ht htematona] Conference on Renote Sensing for Marine
and Coasa] Enviromenty (j, Halifix Canada 2005
VincentK  Guillaune F
Offshore A reas using Sae]Jite nageryf R),  The F ifth Meeting of
the DECLMS Poject Famboougy UK 2005

Roberton N Bird P Bownsvord (¢ ShiP Surveillance Using
RADARSAT ScanSAR  Images| R}, I Alliance for Marine
Remote Sensing AMR §) W orkshoP on ship Detection in Coaswa]
Waes 2000,

Lichteneer J L.omphax]o E

Survejlance of Coasta] and Marne

CusanoM etal] A Rea] Tine
Opemrtiona] Schane for ShiP Traffic Monjorng usng Quick [.ook
ERS SAR Inageg A, EEE2000 htematina] Geoscience and
Remote Sensing Symposiuny (}. 2000, 7 2918— 2920.
L.omparjo [3 SciotiiM  Se8nentation hased Techniue for ShiP
Detection in SAR Inage§ A, IEFE Proceedings Radar Sonar
Navigatiop . 2001, 148(3): 147— 159
SCiOTtiM Lanpardo P ShiP Detecton n SAR Images a
Segmenwton based APPwoach| Aj, Poceedings of the 2001
[EEE RadarConferencg () | 2001
Scotti M [LLanbagjo P Polarinetric Detecors of Extended
Tagets for Ship Detection in SAR nages; A), IEEE 2001
Interma tjona ] (Geoscience and Renote Sensing S}rnposilrn[ (j]
2001, 7 3132— 3134
ScottiM  Pastina [) Lanbago P
Infomaton for theD etecton of ShiP Targets n N on han o€eneous
SAR Iages; A}, IEEE 200
Remote Sensing Symposiy (4, 2002, 3 1911+ 1913,
FerraraM J\J Gallon A Torre A Jmpovement n Automatic
Detection and R ecognition of Moving Targets in A lenia Aeogazio
Activif A], Poceedings of SPE EUROPIO Conference on
mage and Sigha] Pocessing for R enote Smsing[ C]
3500. 96— 103.
FerraraMN’ Torre A AutanaticMoving Tagets Detection using

Expoitng the Polarmetric

Jhtemationa] (Geoscience and

1998

aRule hased SYSteng Canparison peweenifferent Sudy Cases

(4.
Smposimy (. 1998 3 1593 1595.

FemaraM N Torre A Alenia Aeospazio A ctivity on SAR Data
Analysis and hfomaton Exrracti(n[ A] . Poceedings of SPE
[Q. 197, 3217 65— 75

[FEE 1998 Ihtematona]Geoscience and Remote Sensing



