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Ship detection from low observable regions in
optical remote sensing imagery

Zhou Wei, Guan Jian, He You

Department of Electronic and Information Engineering, Naval Aeronautical and Astronautical University, YanTai 264001, China

Abstract: Local cloud and fog can cause low contrast and poor visibility in optical remote sensing images of certain ocean
regions, which hinders ship surveillance. To overcome this, a multi-scale phase spectrum is used to reconstruct the low ob-
servable image to form a saliency map in the first step. Then, a global threshold is used to extract the regions of interest
(ROI), which has higher saliency. The order statistic of mean intensities from the sub regions of a circular window around
each ROl is used to estimate the local threshold for target pixel segmentation. The mean saliency, shape complexity, and
spatial extent are extracted from the target pixels to form a feature vector. Then a minimum distance classifier on the extrac-
ted feature vector is trained to discard the false alarms. Results on many cloudy SPOT4 panchromatic images show the ef-
fectiveness of the proposed algorithm.

Key words: ship detection; saliency map; optical remote sensing; feature extraction; minimum distance classifier
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Fig. 1  Flowchart of proposed algorithm
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5 & ®

AR SCRE B S M AR AL ) [ R AT FAG B
SR bR B 8 35 6L, ZE R 1 25 55 04 [R] o 3 i
T H bR, SR A AT 4 R 1B (R e 280 42 B
ROL, g5 Bk K i B9 ROT, B3t 1 4k T 3 18 3%
JE ARSI 25 W] 7 e T 3 bR AR 1) 5 /)N B
Bor2eas o FIH] SPOTA 4x (0 KR HEAT 1Y) 52 4 245 2R
T A SR T i AR o0 P ROl 2 i SR R
ARSI+ A . i — R R R R R Ok
FT LA A 00 SRk O g, I i B 5 B L AR H
PG AR A A AR AL, I X6 0 26 4 531 45 A 2 —
Ak A

52 3Lk ( References)

[ 1] Greidanus H, Kourti N. Findings of the DECLIMS project-detec-
tion and classification of marine traffic from space [ C] //Pro-
ceedings of SEASAR 2006. The Netherlands: ESA Publications
Division, 2006 S5-12.

[2] Zhang F L, Zhang L, Wu B F. Progress of ship detection tech-
nology and system based on remote sensing technology in Europe-
an Union [J]. Journal of Remote Sensing, 2007, 11(4): 552-
562. [5RMIH, K&, R, BRE AR IR R B R 5 &
GEnrsERpE ()], BRI, 2007, 11(4) @ 552-562. ]

[3] TangME, Lin T Q, Wen G J. Overview of ship detection meth-
ods in remote sensing image [ J]. Application Research of Com-
puter, 2011,28(1); 29-36. [ JHIARL, bRigin, o, Rk
P4 e R 4G 00 7 3 sk [T, 153 LR BF 5, 2011,
28(1): 29-36. ]

[4] LiaoM S, Wang C C, Wang Y, et al. Using SAR images to de-
tect ships from sea clutter [ J]. IEEE Geoscience and Remote
Sensing Letters, 2008, 5(2) : 194-198.

[ 5] Christina C, Fabrice M, Michel P. Using SPOT-5 HRG data in
panchromatic mode for operational detection of small ships in
tropical area [ J]. Sensors, 2008, 8(5) : 2959-2973.

[6] Chen HL, Lei L, Zhou S L. A method of anti-disturbance by
ragged clouds for detecting ships on the sea. Computer Engineer-
ing & Science, 2010, 32(12) : 4649. [WRrigG=, FH, A
Wk —FLE s A BT BRI Tk [T]. AL
TRESEME, 2010, 32(12) : 4649. ]

[7] Zhao Y H, Wu X Q, Wen L Y, et al. Ship target detection
scheme for optical remote sensing images [ J]. Opto-Electronic
Engineering, 2008, 35(8) ; 102-106. [ X%, 5254, M
=, G5 AT DLGIE R T FARA I ik [T ], O T
F£,2008,35(8) : 102-106. ]

[8] Tian M H, Wan S H, Yue L H. Ship detection in remote sensing

© I B R BT AR ST A



559 1

JAAE A8 < o v SR P AR P I DX S A A A

1187

[9]

[10]

[11]

[12]

images with complex sea surface background [ J]. Journal of Chi-
nese Computer Systems, 2008, 29(11) : 2162-2166. [ [1 B #%,
TFRLL, e, fEERIA G A it i 5 T 0 i ARG
ML) AN ENLERSE,2008,29(11) :2162-2166. ]

Zhou H, Guo J, Zhu C R, et al. Ship detection from optical re-

mote sensing images based on PLSA model [ J]. Journal of Re-
mote Sensing, 2010, 14(4) : 663-680. [ J&IE, T4, KK,
S5 g PLSA R 1 0l 2 38 B PSR AR A [T ] 38
i, 2010, 14(4) : 663-680. ]

Gao LN, Bi F K, Long T, et al. Ship detection algorithm for op-
tical remote sensing images [ J]. Journal of Tsinghua University :
Sci & Tech, 2011, 51(1): 105-110. [ &7, HmE, &
W, & —Fob AR IE R ARk [T ], R
e2f R HARBREEMR, 2011, 51(1) : 105-110. ]

Mei A X, Peng W L, Qin Q M, et al. Introduction to Remote
Sensing[ M]. Beijing: Higher Education Press, 2011 294. [ #§
TR, RN, YA BRI M s A E
JiEkt, 2001:294. ]

Bai Z G, Shen Z, Wang Z N. HJ-1A/1B Satellites technology
[J]. Spacecraft Engineering, 2009, 18(6): 1-11. [ (&),
b, TEET. WEOMI-1A B TEFARLT]. SIS TR,

[13]

[14]

[15]

2009, 18(6): 1-11.]

DingZ H, Yu Y, Wang B, et al. Visual attention-based ship de-
tection in multispectral imagery[J]. Journal of Computer-Aided
Design & Computer Graphics, 2011, 23(3) . 419425. [ T 1E
B, ARm, Tk, 55 RS TERALE T 1 2 Ois R R
ARAERIN [T, HRNUR BT 5 DB 424k ,2011,23(3) -
419-425. ]

Hou X D, Zhang L. Q. Saliency detection: a spectral residual ap-
proach [ C] //Proceedings of IEEE Conference on Computer Vi-
sion and Pattern Recognition. Los Alamitos: IEEE Computer So-
ciety Press, 2007 : 128.

He Y, Guan J, Meng X W. Radar Target Detection and CFAR
Processing [ M ].
2011: 6-8, 54-60. [fiA, S, ddffh. Bk HARGI 518
HEZE AL M]. 2 it dbat: 3 Aok e, 2011:6-8,54-
60. ]

Zhou W, Guan J, Zhang G H. A detection scheme for targets of

2nd ed. Beijing: Tsinghua University Press,

interest in high resolution remote sensing imagery [ J]. Opto-
Electronic Engineering, 2011, 38(2) : 115-121. [ J&ff, Xk,
TRELE. R R B R R B AR AR IOIR L]

JEHL TR ,2011,38(2) :115-121. ]

© v [H R BT AR BT A



	01.pdf
	fm.pdf
	01.pdf
	目录.pdf
	英目录.pdf


	20120919.pdf



