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Fig-1 Flow chart of ship detection
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Fig-2 Radarsat SAR image and detection result



Bl 3(a) 2 B 1&gk Radarsat SAR S7 B &4,

Je/NHy 531X 468 1255, BLIL R J 2001 45 10 A 5
H 18 ) 12 7, R =2

STE > HFRDY 25m, H1 TR

WG F8 0 AT R ML A1 A T P A il 2
EJHETH T FAFEBORIY [ 15 SAR & BRSNS
LEIE

(b)

©

& 3  Radarsat SAR Ay 2 &5 S HAR M 25 R
Flg-3 Radarsat SAR image and detection result

R L EARE 3(a) IBIRSE N
L5, BePRIRAE Dy 153, &1 3(b) Al () 2051 iy R 4R
DR 200 RE e A 25 R . BRINZE R BRI 3(a)
PTG 4 REAR SRR R, HITo R

K 4(a) & E T #F X Radarsat SAR S7 FE=[&]

8. KNy 723628 (%t W R )y 2002 4F 3
2 [ 9 59 4y, 2y Zom, 51 3(a) EIIR
IR 4 () B P MR H B (B2
5%, (AT BT By 4 AL,

(b)

E 4 Radarsat SAR ffF 2 EE K HAR W 25 R
Fig-4 Radarsat SAR image and detection result

FAREIA] 1 I SAREIIE 4(a) OTARSHAE R 1
(B39 2.6 R 101, [ A(h ) s AR S52R BoR
RERTE SRS RIS ZATRERIAT F AR, & 4(c) Ak
BRI HERINEE R, TS A 4 MR E
P(EEERER T TSk IrA R BRI SRR T .

O IR TT L LA

Jiang 5 A 2001 AE 4 Hi A4 A R AR DNVE /2 B AT

b B HARREER BT N THIE ML CRAR R J7
U, Ay R R, A SO BRI i 5% v
AT T R, R LAWT 3 ARSI Ay b 2%
R HFR L ATAL FEKTHAT R 51 E R AERKR
f IR J 2 (S5 1N 2), By R RE 10020 1y
PRI B s L i B e R . (AR S
SRR (52451 3), A Sy 75 W BAR T Jiang
FENITI, Gt B LB LU A8 071 RIS
Ji g 10096, Jiang 25 A B 7 EEHRERE N 7570, 45 2520



RIS, ik LIEn] & MMM ONEERINERE B SCRT79EN 1.3s, H Jiang S8 ARy 4.3s 2R3 5L
ARORESR. 3 REERMFHHERNEEN S &~ L.

®1 AXNMFAEE Jiang FAFEZHRVERIER

Table 1 Performance comparison between our method and Jiang s

VRS CFAR H o {8 REORBIME RO s SRR RUBCR SROUAE RBOR RERER/ 0 BRI E/ V0
— 1 0.001 1.6 187 1.141 5 5 0 100
2 0.001 1.8 191 3.846 5 5 0 100
1 0.001 1.5 153 1.352 4 4 0 100
12 2 0.001 1.4 149 4.226 4 4 0 100
1 0.001 2.6 101 L.441 4 4 0 100
0I5 2 0.001 2.7 108 4.886 4 3+1 25 75

TE 7k LA TR ik 2 0 Tiang SF AR5 . 31 FoRE — A,

for Spaceborne SAR Images in Coastal Regions[J]- IEEE Trans-

6 & _i/‘:\‘ Geosci - Remote Sensing» 1996,34(4),1010—1019.
- [ 4] Wahl Terje, Eldhuset Knut- Ship Traffic Monitoring Using the ERS-1
SAR[A]- Norwegian Defence Research Establishment (NDRE ), Pro-

\ N - ey L S
ASC R T BT PNN ARALE) CFAR iy RAER I ceeding First ERS-1 Symposium [C]- 1992, 823—828.
73‘%0 1%)% Rardarsat SAR lgfgiﬁ‘%(i&}aé"ﬁ%mﬂﬁ% [5] Vachon P W, Campbell J, Bjerklund C, Dobson F, et al- Ship
j&ﬁ??*ﬁg{ﬁ, ff{?ﬁ!ﬂ*ﬁgﬂg lOO% s E%)fﬂ%ﬁﬂg%@o [:K Ddetection by the RADARSAT SAR: Validation of Detection Model
‘< > g <3 S R 2 Predictions[J]- Canadi al of Remote Sensing» 1997, 23(1),
B SR I A A SR s ER I P S pedtions L] Conadian fuguat of et eeig @
48—59.
\% BEd )
LEEH%O [6] Vachon P W, Thomas S J. Validation of Ship Detection by the
§ % 3‘: l-#ﬁ (References ) Radarsat Synthetic Aperture Radar and the Ocean Monitoring Work~
station[ J ]-  Canadian Journal of Remote Semsing, 1999, 25(1).
[1] FuLL, Holt B M. Seasat Views Oceans and Sea Ice with Synthetic- 112—123.
Aperture Radar[M]. Jet Propulsion Laboratory, California Institute [7] Jiang QS. Aitnouri Elmehdi. Wang S R- Automatic Detection for
of Technology - USA , 1982. Ship Target in SAR Imagery Using PNN-model [J]- Canadian Jour~
[2] Fldhuset K- Automated Ship and Ship Wake Detection in Spaceborne nal of Remote Sensing 2000, 26(4) 297 —305.
SAR Images from Coastal Region [A]- in Proc- IGARSS '98 [C]- [ 8 1 Duin RP W. On the Choice of Smnothing Parameters for Parzen Esti-
1988, 1529—1533. mators of Probability Density Function[J]- IEEE Trans- Comput-
[3] Knut Eldhuset: An Automatic Ship and Ship Wake Detection System 1976,25(4), 1175—1179.

AN IMPROVED CFAR ALGORITHM FOR SHIP DETECTION IN
SAR IMAGERY

CHEN Peng, HUANG Wei-gen,FU Bin,SHI Ai~qin
(Laboratory of Ocean Dynamic Processes and Satellite Oceanography, Second Institute of Oceanography, Hangzhou 310012, China)

Abstract:  In this paper, we present an improved constant false alarm rate ( CFAR) algorithm for ship detection in syn-
thetic aperture radar (SAR) imagery- The algorithm includes the probabilistic neural networks (PNN). CFAR tech-
nique golden section method and area growth method - The PNN is used to estimate the probabilistic density function of
radar backscatter from sea surface- The CFAR technique is applied to determine a threshold that differs ships form sea
surface- The golden section method is used to estimate the shape parameter of the Gauss function while the area growth
method is employed to remove the false alarm- The algorithm is applied to detect ships in Radarsat imagery - The compar-
ison of the performance between the improved algorithm and the original algorithm is made- The results show that the im-
proved CFAR algorithm performed better than the original one -
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