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fitting of the images a~d in Fig. 1, respectively
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Tab.3 The K—L distance between the distributions and image histogram
R 5 S Fl 53 A XHBOE 2543 A K /3 AR oA G 43 ARSI
1 0.072 18 0. 150 03 0.073 35 0. 077 35 0.049 13 0. 020 80
2 0. 059 63 0.076 60 0. 043 90 0. 040 30 0. 069 80 0.016 08
3 0. 838 95 0. 030 48 0.021 28 0. 053 03 0.029 63 0.016 00
4 0. 715 48 0. 301 70 0.151 85 0.042 83 0. 368 55 0.010 48
- 0.421 56 0.139 70 0.072 59 0. 053 38 0.129 28 0.015 84




S BRPKEE T RIRUAR LR LA I A B e O ik 117
P = 1—F,(T). 4 gx4

TR LT S A D A5 SR o R 5 A 7R ST I 1ok R M Ny N, Ny, FoM
FH T 58 AR A B SE SR e & L &I B R R e 1 LT 3 A4 T 36 36 12 0.75
WEIE VKRR I ) P A 1 < i e 9 FBE % 40 26 A6 1 5 114 T2 AEOESME 36 34 2 0. 89
AL PR . G AR AL S R B T S 6 6 [] K 41 36 35 2 0.92
AR ATS (5 B ML ZMias R . FkrEse R e AR 36 36 5 0.88
NRLRINER 7 @y A 7y S €Y k- A = R 4 S i N GO 4t 36 36 8 0.82
2 R B FoM 38R S50 HoeE SN L&A i 36 35 0 0.97
FoM — N,% 5 4 oG 167 165 19 0. 89
‘ “ SR 25 M 167 132 0 0.79
AP N, A D 45 SR TE B B A H AR E N o K b 1 . -
B HBREG N, IR H AR A s s " -
SEREM LIRS R K 4 R, AT DLE G 11 . .
PR 1R 3, A SO I S TE A L T A 5 F et - \ -

T BRREA ROt 42 i i 3, SUREW D IR K . IR 2
8 T AR O AR R 50 A DN 25 SR . 6 AR i R 3
ARG A T K 4 G A iy CFAR
RN B0 5 A SCORE vk T A 1 s 80 /b G IR JE e
e PO INCIER 4 O AT H AR I, A SR
TEAREE T X ROE SR K K73 A A6 TR i A &K
3 /D RS 7] IS AH B T HL A 3 AR ik SLRE 6 B by
oA R . 2% DT IR L R TR SO i AU T A
B ) CFAR 5095 A b 7 Al A 8L 72 A ) SAR
I AN T] AR o3 25 S Tl i 0 o S [] 0 i %% 4
JETH DL - #RBE AT 2 st v T K 5 L S B A
JEEF LAY A AGE N
R4 BMEEMER1F 45 SAR BREUER

Tab.4 The detection results for 4 SAR images in Tab. 1
by different algorithms
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Fig. 4 The detection results for image 4 by CFAR algorithms based on different sea clutter models
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Fig. 5 The detection results for images 1~3 by the method proposed in this paper
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Sea clutter statistics based on similarity fitting of classical models

Zhao Di* , Meng Junmin® , Zhang Xi*,Lang Haitao"*

(1. Department of Applied Physics,Beijing University of Chemical Technology ,Beijing 100029 ,China; 2. The First Institute of
Oceanography »State Oceanic Administration ,Qingdao 266061,China; 3. Engineering Research Center for Marine Telemetry . State
Oceanic Administration & China National Space Administration sQingdao 266061 ,China)

Abstract: A sea clutter statistical method based on similarity fitting is proposed in this paper. We first estimate five
classical probability density functions of the sea clutter distribution in synthetic aperture radar (SAR) imagery,

which include Rayleigh distribution,lognormal distribution, Weibull distribution, K distribution and G° distribution.
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Thereafter, we fit all these five models to a new sea clutter distribution by an optimization method based on a simi-
larity criterion. In the experiment, we evaluate the fitting precision based on the Kullback-Leibler distance using
four SAR images. The results show the K-L distance between the fitting model and observations is only 0. 015 84
when using the proposed algorithm. The fitting model is concluded to be superior to five classical distribution mod-
els. When we conduct ship detection using the fitting model and CFAR algorithm, the mean detection accuracy can
reach up to 95. 75 %.

Key words: sea clutter statistical model; constant false alarm rate (CFAR) ; ship detection, synthetic aperture radar

(SAR)



