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Abstract; Because the boundary pixels are easy to be classified as a background in the multi ship target
detecting processing, this paper proposes a multi-ship saliency detection method based on patch fusion
by color clustering. Firstly, this method detects the color similarity of the pixels in the
neighbourhood. and the adjacent pixels with the similar color are gathered as an image patches. Then,
the image patches are expanded to make them include some pixels of other patches, so as to enhance
the contrast value of the pixels of patches. Then, edge pixels are marked in the background index to
calculate the saliency ability of the pixels in image patches and the threshold segmentation method is
used to obtain the saliency region of the target. As the image patches have the features of partial
overlap, the weight values are used to fuse the saliency images with the partial overlaps, so that the
saliency detection results on a whole image for the multi-ship targets are obtained. The experimental
tests are carried out for the multi-ship target images, and the results from the proposed algorithm in
this paper and the current advanced detection algorithms are compared. The results show that the

proposed method based on patch fusion by color clustering has the recall rate more than 78%, the
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accurate above 92%, and its comprehensive evaluation index F; is more than 0. 7. Both for

comparisons of the single index or the entire indexes in this experiments, the algorithm is superior to

other methods.
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1 7]

qul

BEERIH TN s R EEREFR
Y AE 3B 43, B )12 B T AR e %00 B ARl
B EMRESES T NA R EGAER &,
HFH 5 R db 3 M DX bR T ok [ P RE F E
s b AT AT L™ R g A ER
FEAE V25 25 A B WL 37 oF Ak 3 b 28 1 — (AL A AL
Wang"'"/ 48 N\TEGE —BE i i /MEKESR T4y Hr £ &
RKE| L IEH A AT R L A
P& T 3 2 IR AL, I ) S A 1 55 1 5 2 [
AUAL{E 5 Achanta ™) il 2 TS MR R 5 H A
S ZR X L 5 B R A9 & 3 P Cheng™™ %5 B
# T Achanta %5 N TAE I E BB R G EIE
BG H e g R WXt bbosm Sk OF il 3% 1
Goferman" 2 56 F AR AL B 7 AL L $2 38 1
Yy SV K ORLRED Y TR R B E AR Y T T X
Bl Xiet ™ NG5 A IR A G &R 51 R 0L
FELL G # — Fp A T I b Y 3 R AR A A
Sun" 2N HE T Xie % AMABLAL 5] A T LA
By B AR & s SCHR (17 o ) v 4 v 30 008 O 2
AR PRSP Ted S SRR T 3 T L T
AL A PR Hou ™ 2545 R 5 0 3% 1
XA HUR 75 5 Koch™ ™ %8 AN 25 A& R 48 T4
Ji 3R A B E B AL AR T R R AR R A
Chen MM 5 i3 461 375 35 o 11 (144 0 25 R AR
RUPEHEAT S 5 o0 B, IR 4R I TR T B O KB AR
Xt L BE 43 T 7 5 5 Achanta™ 48 HY T 36 40 % 9
TR 1Y S P DX A 0 B R AR A A X
SR AT B AN TR] S2E AT S 25 A T 5 o Sk (23]
H, Hou 88 A T 58 FOl ik ok 075 E 17 i 2 M
DX 38K T 5 Guot™ A AT 4 1153 (e HL i 72 36 K 7
TR AT 1 PR I 5 Castelhano™ 48 A4 1 T
— A EET ARG 0 A T A S A
Fik. ESCHK[26]H, Chen MM 2 i} T — Fh 3%
T4 Ryt EUBE A S 3 T DX ARG Iy v s SRk (27 ]

H1, Zhang % AN $& Y 17— Fl 5L T A OR O iR 0 Wk 3
PRIV . Chuan Yang™ 48 AL T W4 £ 3
WHOUR S AR T A R M A R
A ReN 2 Rl ENESRE Rk NI E R AN (PR R
/N EARAR I TE 22 A 5 BRAG I vh I 125 0 ] 5 SOk
(30 4 Hh A4 2 22 AN i X IO TH 030 8 3 v X0
SCHRE3TJE Y T — A | 3l 3 P A J7 125, Ho4h
B AR E AR ARG S Y 3 v T ek R A
Ko AT R TR T 22 A AR B S R AT, AR
SCE S B8 A oL R R B AR R B R
PG e DX I I 1) T LA A8 T B30 X ol fd 35 12 ke S5
TR R PG e 2 P R IS 5 R AR e & 2 H
PRl FE VDI, 53 Ah B HEAT TSR SR AR UL
Bo5.

2 Bk

e — e e BR300 5 58 50 3 W B AT B0
F e (L A i ) B AR Al . X T 2 A T
B9 S O B O U % 32 G5 B R T
AN o L A v L 2 BA SO i AR =2 f) R A
TE BB 04 o T LAHAT Si 6 JE R A9 15 3R AT LLA O 2
FURL 0 F) 30 5 8 e S DX 3, T A B AR R 2 1)
9 15 3% T2 s A PR B AL A5 0 0L . A 19 di i
TR DX I P 1 20 A R4 R 2R AT/ R R B I
o R /N R e i I35 T RS R IR Y F AR
BEVEMA G, WA 1R,

P % et 2%
PEA

P e e 4k

g5 ity

g

Fel .1k

Fidn e %

B 1 HkwE
Fig. 1 Flowchart of proposed method
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Fig. 3 Saliency results of big ships at different threshold values
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Fig. 6 Saliency results contrast of the 1* group methods

() JF IR E & (LC (o)FT (SR (e)PQFT (D GBMR
(2)Original images (hHLC (0)FT (SR (e)PQFT (H GBMR

P75 A R Y A £ SR X L

Fig. 7 Saliency results contrast of the 2 group methods
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