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A ship detection method from spaceborne SAR imagery
combined with spatial information
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Abstract: A ship detection method from spaceborne Synthetic Aperture Radar(SAR) imagery
combined with spatial information is proposed. It combines the spatial and gray information to construct a
combined image to enhance the contrast, followed by a Constant False Alarm Rate(CFAR) detection.
Experimental results based on various real data demonstrate that compared to the conventional CFAR, the
proposed method performs well in low SCR images in different resolutions.
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(b) TerraSAR data

Fig.2 Test images

(c) RS-3 data
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Fig.3 \Verification of the local pixel gray density calculation window

3 JR iR SR A TR e
1.3 KRG EGAE

X 3(a)ah R T AT aT LA W, 8H B KGR REd BE IR G, 2835 HE & T35 R XEgR RN
WA, XSRSCANYIE . YT S AU AR S ZR T, DN PR R K B R AR R, % ik X R 2 % A
RSB — AR JR B K B AR A, T A A (] MG AT AR LA S i (5 4% L, G ENVISAT 5 TerraSAR %4
SRR o X T A A0 ) A X, BT N R — K B R ARG RS E M) Ak It X e A B A SRy R
TR RE AN S e o BB, b F 250 % U XS8R 14 2 D T AR A 19 3 T R e SR R K
EEME, B RER R ERAL, B, 25 B 5 2 (8] BG4 748 I o A2 40 T &

W, HLHBEESE RGRAEKE LA —E 225, 557 320 X B0 K K F- ] gk 2 Il — 2k, 2% g %)
HELHBEESE RBROIKEZS, AR IKE % LR A XIER -, F b R S % 5 BT 5 i 45 25 8] K &
Moz, & Lnat(3). MARIYAITE 5o XS] DIAS 80 B m i % AR EAE , R 3d o vk 1k, I XS i I A B4
QR IK AR 2 /NS B AR XS0 & R B K AR, 7T LA 882 5 B AR 535 SRl i s 42 e, X Far s e 4 &
&, TR K E AR5 R MR R (0 K BE S L o AR SCTE XTI A R E A7 A6 0 B SR % 1) )R 5 A 8k CFAR, &
A DL O % SAR USRI R BB AR 4k, BLAT B hy i P

M, () =33 -

- - ®h(xy) , (h(x+Ax,y+Ay)=h ,AX,Ay < [L2,,(d —1)/2])
&y exp[ (AX)" +(Ay) }

©)

2 LIRS

MR A SCE ORI 2 AN IRIE IR . SCIRAE XU 40 3.1 G, INTF 4 G G EiEfT. LI —R
HE 2(a)fii7s ENVISAT EIg, ERJE P 3 ER . 5556 — R S5 B 2(b) IRl — % 24144 F 19 TerraSAR B4,
K48 & o B R, R/l 556x825 , [ 2(c)Fn RS-3 G M T1E 26 e#m, RAIACE 5% M CFAR &
REERMPERE LA £/0 25, R RA #H T AR SCE L.



%5 611 BREZ. -MESTEEENEL SAREGALA BN E % 975

2.1 ENVISAR SAR Blf& i &R

XF P 2(a) 2t AT HALm 5, HSE A AR 4() 5 HEQ B FrR, nl UL AR AE A 7 A BT H bs o BRASAT H
bR A A AR A LB A, AR BAR WO Be e i Ak P, 3 LB CRAR A D7 v AR MELE e 58 [R5 vh U 4 A6
AR . K 4(b)JE % TR G Fri s 8, AT LU, AR SE Z i DX A 5 2% LA B A v, (HR Jatsy
SIR U IXBRAE A LU BT R A o 18T 4(c) AR SO A I A IR 5 [R5, ATLAWT R B, & 5 U SR SR 1R
R B TR A 2 L AT DA 35 A R A4 T . P 5 4 il 4n th T IRAR R L s T R S RS R K BE = 4
B, xS Eeal UK B, A R b2 o] (R AR R A A5 2 Lo A T AR T .

(a) real target (b) spatial image after density computation (c) combined image by proposed method

Fig.4 Results of spatial reconstruction
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Fig.5 3D maps of different stages
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Tablel Comparison of detection results on ENVISAT image

data Ng Nt N, FoM t/s
original image 6 1 7 0.75 3.73
combined image 7 0 7 1.00 12.59
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(a) detection on original image (b) detection on spatial image (c) detection on combined image

Fig.6 Detection results on ENVISAR image
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(c) detection result based on original image
(false alarm rate=10")

(d) detection result based on combined image (e) detection result based on original image (f) detection result based on combined image
(false alarm rate=10"%) (false alarm rate=0.2) (false alarm rate=0.2)

Fig.7 Detection results on TerraSAR image
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Table2 Comparison of detection results on TerraSAR image
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N N o et s ata ; 0 s
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1% % 7‘}? F}f A4 J %E ?J% TE 5'5 %’K W 1% fY) 25 [8) % E\ , 25 TerraSAR image detection results(P,=0.2)
] 5 B & AT DUA 28 e H AR 5 8 5 2R i 15 4% data No Ne Ne FoM vs
original image 14 7 14 0.667 17.55
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