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Optical Remotely Sensed Imagery

WANG Yan-Qing?

MA Leit

TIAN Yuan'

Abstract Ship detection and recognition is one of the most active research topics in the field of remote sensing. This

strong interest is driven by a wide spectrum of promising applications in many areas such as ocean traffic surveillance, ship

rescuing, fisheries management, maritime situational awareness (MSA), etc. The aim of ship detection and recognition

is to extract, identify and locate ship targets in remotely sensed images. This paper provides a comprehensive survey of

recent developments on ship detection and recognition in optical remotely sensed imagery. The influencing factors are

analyzed, and the state of the art methods are reviewed. Furthermore, the remaining problems and future development

trends are provided for detecting and recognizing ship targets in optical remotely sensed images.
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Fig.1 General framework for ship detection and

recognition in optical remotely sensed images
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FE¥ IRD ARG 600 E ) B0 SR 28 Yy
1E, BLREIKFEGETHRRAE (WME S AniEZE L T7 22 S fevhs
i B KAE WAL TRARERAE (I AR Bz
BE W RRE S KBELE) « SUHRRE (A BESLAEHERE) 45,
HA AL (Genetic algorithm, GA) #E{T4HF
TEIERE, MTHEETT 28 HERpIE P IEH 8 AMEFIE (5
FEH . WME i, BMES BRES A K
P b QU APE), AR R AL, ik 0 R
.

7 18 BT H AR AR A [R] 73 7 26 EG b S 0000 Ry
TEA — s ZE 5, SCHR [21] X T2 PR/ 3 KA
Iy PR R E G, PRIk H AR M KRR (R
SPYIREE i%E —HREE . —IYREE) Sk H A
) £ TN TR T 3 oK R R B, fed g B
P 1) f sk R v 386 A R A R R 1) — o S B AR A
(CUFEAHOCHE L JR A B . B R5s) FaTRIR
AN HE R

L5 fRARB#RT KRS

b DA REREG N 9 R H e, K
B ALY H bR g5 M Al 355 AW 5, 4 B Ax
PRI A T SAR G RKMISE. bl
B, H AT T TR B B SR H AR 4 2K R
S P SCHR I Ll /. ol 2 T3 L T S PG LAY H A 43
SR, AR BRI R T B — A ST
Aitsk, FNHCAD H AR 109 2T 45 2540, th = EA
FRIESEE SRR . A IR

1) FRAEFEHL

FRAESE IO MUMT H bR 23 2R BT 45 ol G
(0 8 X T 8210 43 R P Bk 5 v s M1 .
SR, MUARRAESZ GOy HER L B S5 %2
Tt PRl 25 1 5

2 T S G A B AR U0 P R i
30 KN IREEGETHRRE « TEAREFAE . SUPES IR 25
R [27] £E QuickBird 0.6m 4y HF 3 8 & 15 E
TEMUARARFEAFAE . SCHLRRAE AL ALY H bR A K i



93]

TN AR R B H PRI 5 UM 2

1035

Vyamsat R4:28 7626l = N BE o BIFEE 7
ANAARFRALR 7 x 3 WFFAE ) &, AR LDA HF
FT R AE, I B4R JS 1R AE R T ALA 20 2855 Sk [43)]
R FERAAE R AT B b2 ok s AN LK.

H1 T AN ] 2 9 23 UG b A b £ 2K T 43 A
JUSEL TR G0 45 K4 46 7 TH 24 B HE SR 1R ARRAE 22 S
BRI B RS AT AR, Q] 1558 Y
FEIUREE A B REAE, MR H A5 2 I — KM s
i) .

2) 7k

FEMRA 23 2 U 7 1, BHIFA 5 2498 T IR 2 4y
FT7 vk, BTN W 2% 4 A1 31 L gl DLt H o
220300 25 GRS T AVER AR, G, VE ) IRD
RGN TR 22 S5 1) A% 326 22 J2 B 0 A 48 I 8% 7 ¥
ST B AREAT 202, JF A GA H540 BP &
R E PR 2 9 45 (W e A AR Sciik [20—-30]
I B2 DU 17 9 28 ok DX o L RE BRI 38 A
R TR, 3 28Ty v AE N FH o T B KR A
IS RO RIEZ N = N {ERANY = N T N3 e € i
DLORAIE, T H A58 T 20 56 LR B /N0 U R, 56K

AT SEE S BB 5. SR, 1k
AR AN R FP 1) 6 27 28 S G A AR A 2
PRI, DR, EE0F R 23287 VR IR e ) A7 48
BHIFN J0F S FE 17 S L (Support vector machine,
SVM) SIAZIALME H bR 5328, a0, SCEk [27)
7E QuickBird B2 KEMEH, FIH SVM %f 0K 12 it |
P VhES . AR AR M ARTECEE DT AT 2 U,
SVM % bR £ (P EFEFAH S S JU e, X 0 R4 )
FCMIAR K, Q0eT |58 N Ho A e 4 2R P ile S5, A1
T T BRI ST )

2 T8 KGR H bR -5 R ) B
thise 5 0, ArvE W 1 s,

2 EEFERESAREEE

JUERMITN B3O 238 I B AR AT H s I 5
PUNBEAT T 2888, JFIAG T € MR, (HAER
N LA 5 T I A AEAR 22 3 R AR R, H R
FOR RS 00 VR ] 53 A 10 T PSSR PR IS 3 A R R
.

Rl G RE ERIEHG ALY F ARSI 5 00 75 v LU A
Tablel Method comparison and analysis for ship detection and recognition in optical remotely sensed images
(e Tk s B/ MR
ST IRBEGE v 77k MR SR N R SRS B TN LR R RE W S Sl AT SRS T S 2RI RO A2
AL AR BT A5 BN TT % TRV ELAA 55 T BE S B S B, OB br IS 2RI RO 2

EHEIRSRURIR T4 TR RT3 TR FL bR L5 52 140 TS E 02 5 A BT AN R
EHEAL 5 i
TR AL ) 77 HERA 0L B A AR
SRS S
FE 3 B A
ST LR 7 LT M . 0 ol 175 B PR S BRI
R A 8
MUY B TR B R R LA 5 0
B - U P BT AR
WEAE ETEG . N W AR T R
e 1SR LB T
Y S 5 BRI St VLR 3L 2 40 A
UIRES HE R BRI R S 0 A A LFHT/E{E&J#JEHME
B A
e A R AL B
W PR 3 L FRARS 12650 B SR T (ARSI R RO
TP H A 3 5 T
{GEHEIX BHEER e AR L S
G447 ST RS, LA ST SL 1 5 1B SRR A
S 5 T B e
LA BRI IRHE Rk AR SOBASGE, ELARGLE . TR Ko B, KTEbL (s, BT, RASH . SRS
WL 42 AR E KN KEGERAE  TRASAE . SOHERE

VES

FREERI 2 A BhaS VU2 . SHF I LA
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1) LA H RIS IS R

BB o R AR, AR DL R RS AR R A 8
RZEF. AR P65 B, DU I A48
WRABF AL N WS, AEA () PR A T AR A A 2 5 7T
REAR K. e v 0 3 BB e F £ 405 A 40 3 i ]
WL, SRR R SEAN A 5 R LA, LSS R IRt 2 B
EZ L)

PR R AL U AT R0 (R AT 55 AN [, B T A
A PSR USRI 55, 2 B SR IOaT )
2 DT ARSI H AR S BT ST AORRAE, AR M
AT AR 24, JER AR IE A 5%, FIn LB
FFHHE I A SR . T SRR E 2 MR, Al
IR I AR 8 HR AR PR HE A A0 01 L A
BT, W Ry BEPRIGE T X 7 A [ SR B 5
LR AL

PO (40 ¢ P Rp AL AE D 238 I B b R BLIE ANy
SRR, A FEIALAT H AR a] fe 2B . B
[ AR P, BIMSEAE () — ML A, MR PR AN ] R Ao
HITRRL G5 SR ANTR], FOR AR AT BEAT IR 22
gt BeAh, ANFEAREES . AR TR BB eI
A B HEOL S WURE B P LU R LA I 52
SR AR HARAE G 28 B B B SR B R R A
AT, DAk, MR F R (R e 5 A SR I 2
PO A RS0 5 TR v 8 X e

2) s 1A LA A

XA R LA S, R MU X R K
FE . SRR AL BAT W R 22 5, X EANGF, HAUM S
PSR, I AL IFHEfE B B S T,
e LLSR I3 58 B (0 LA HE 5, Bl SR BB BT I
IS LA HESEAR A, o S ML (0 I 457 T8
BH R 3 BRI 1 L ECEERY . B R S AL,
R i 5 R B 5 S ) BRI, A0 5 A Sk S B b A
SRR R AEZR L

3) FLAT ve RETE A RO A RS g 2

A A A S I SR AR AT X T P R b
B AAT T DAL i 45 2R R, SR A 15
RORZHE, KRR ARG KB A B
i HEIDRGG . 6 R MUMIZ BRI S 2 M N 3R
(R) R, A D't 2 288 U P B M S A AE R IR S LS 2
s m% . BT WA &N RE S L S
PRI SR BT i, 2 D't o 288 I PR A5 ML S 2 R v
e PR R 10 A A )

4) R AR A AT H AR . HERSEI

Bt DA AW BRI HER I AW 3 v
AN U AN A R, Ot A R I AR K
AR, FLATDRE T8 53 3 e (R sk 35, AR
Fi F B AR, ST IR (2 RE S B P Rk | v
Ty b G 00 2 AL AR AT R — TR AT B (AT 5

REFREER.

5) MU H AR 73U

EARIMEE (R AR LR ) . g S 3 (1%
BEESH BRI UM H AR (B alketts FER
WURTEAR) 45 2 B AR IS, 1141 25 3 BO6 18 K
FUG PLRT H AR fFAE DTS . 4L R A S o
AR ISR, i AR 73 He R B b A H A S it
(RIRFAE AT 2257, LA 1R 73 SRR 7 AR 22 TR AE.

it 3 K P AR A B L U R T A BE RO
(K5 B, Dty 38 % B LA K 5 R3] 1 38
LR A

1) JE AN 8 P i (1 PO A A 00 )

T B — AR AR AR H b AR, A2 5L T T L
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BB 0 R W R HAN 2 R, 593 7%
HIAR; 2LANE Boh iz sh LA 5 B SE (1 A Hox
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e, BRI BTG 25 IR LA H B PR A0 R A
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SERITEMWT S A0 AT, X SAR BB ANZL A E]
GRS S (R P s i DX st — AP R A AN 35 ).

2) Z PRI — AR AR AR B LA A
T 513 v 73R AR L 3
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