F£10% H4M
2005 4E 4 A

T EEREEER

Journal of Image and Graphics

ET o Rk EE&BAHREN
A& kA%

(FEMFBEEEHIA, LR 100080)

B OE SMAFEKPAEWEYENEE,AHT -FEFARLFNT %, BT 4R R AT DRI s
ARYE MESATYEFEESREE, UMK N TERTTURRAEAEZDEMERTRPENHR, &
XAHE T A4 KRR B RIS T AR R K S B RARIE A A BAR K BAIEAE AR K, 3 — RS Tt
TRABKMASETTHE G THENERER, SREREV, SERETULSHEALZBRNERDEY
73 ERA — R TURAE Y, E F XK E A P B AR AT AR

xX@A oF 4% BHERA KEESK

HEESHKE: TP391.41 XWIRIAM: A XEHE: 1006-8961(2005)04-0479-05

Fractal-based Detection of Objects in Underwater Images

TIAN Jie, ZHANG Chun-hua
(Institute of Acoustic, Chinese Academy of Science, Beijing 100080 )

Abstract Considering the problem of detecting artifacts in underwater images, a fractal-based algorithm is proposed in this
paper. Because the fractal model differs greatly from man-made objects but perfectly approximates the natural objects, so
the algorithm based on fractal models could accurately distinguish the artifacts from natural backgrounds. The definitions
and calculations of fractal dimension are discussed in this paper. The underwater images are registered as artifacts regions
and non-artifacts regions by thresholding based on the fractal features. This fractal-based object detection is applied to some
noisy underwater images and the corresponding detection results are presented in this paper. The experimental results
indicated that the fractal features are fit for the classification of artifacts and natural backgrounds, and have somewhat low
sensitivity to the Gaussian noise. So the fractal-based algorithm is appropriate to detecting the artifacts in underwater images
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that are often contaminated.
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Fig.1 The threshold determined through histogram

ERKFRBZDEAFRRENE WA, FR
b AR XEARAE , T EL 30K 8 % B AR R 5T EBVR /D, BT
DEFEFANBREZRANGH R, B R EP—1%
MHERES - T HHERE FETEHER LG
B, AT A SE R0 B B 7 B (4, X B T LA 2o 5
WEFERMAERGRET . FARG) REE
FEME, BRAG)HERETE L (DNERE
FE R () AR FOREEFEHOELE, W
B 1(b) BTR, W R ALY A FEHRABZME, 4
S (2) =hz +b, A kb HHH B

EFEEMETBIFAXEMILER, K h(2)

Ff(C2) Wpk B A 8 bk, WA
fi(z) = kz (1)
h,(z) = ¢, * g(zipy,0,,0,) (12)
hy(z) = ¢, - g(z5p;,05,0,) (13)

Hb,uy =p, +b/k,p; =p, +b/ks
FEABIX | W4 BT BB EK F(2) = fi(2) 7k (2) 9B
Y, B h(2) B b, (2) 5 b (DEETR, 2

F (2) = f5(2)/h,(2) (14)
F,(2) = fi(2)/hy(2) (15)
Ll
d(Fy(2)) & -y 2-p\°
& :Z 1+21'——GT -exp[(-;:—)]

1.2
= kzexp[(z “2) ](212-2;1,;z+0'§) (16)

c, 0, g,

K (16)H k,e, HKT 0, FRAH

i A R 7
e e

d z
LBED <o,r, () s

R, 5347 F,(2) BB, T AIEABIK F PY,

AELD 50, r. ) ppmstin,

' _ 12_20_2 . ‘
ARFE 5 (4) > B2 e AB XK A vy

F ()RR m, F,(z) AR, FUER
fa() k() BB B KREN KRB EF b, (2) W
h, (2) I3 R o

’r /2_2 :
i F2 VR T270 T4 g a(4) > 26,

2 2 2
AT max( 55 280 4 A B

4 XBERSHH

Bl 2(a) X ¥ F %L 53R K Sk SAS (synthetic
aperture sonar) JRRZ R, ZHFN L. B 2(b)
FE 2(a) RES B, W RIKE S HA
ERBEHNEER, SRARERMREHRR T —
EREAE, NHRE—10x10 MEHHFOEH
B, EE O RS, BB E RS
B, 3(a) BTR, T B AR KR4 4 57 A7 2 3
LR, B3(b) AHEFEGLE, T RELS M AN
R, TR AR (8) ~ X (10) #ATHAIHRM
BB, .

B 2(a) iRA RERE BN RS, &



482 hEEZERFR H10%

12000

10000
8000
&
& 6000
&
4000

2000

ha o " L L
50 100 150 200 250
KEEE

(b) EWHE

2 HinSAS BB HEFTHE
Fig.2 SAS image of target and histogram of the image
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Fig.3 Fractal distribution image of the target and histogram of the image
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Fig.4 SAS image of the target deposited on bottom and the result of fractal detection
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Fig.5 High-frequency sonar image and the result of fractal detection
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Fig.6 Fractal detection under the influence of Gaussian noise
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