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Abgract :An dgorithmfor the autometic detection of irfrared small seatarget based on wavelet and fractd isproposed. Frst
ly ;the orignd image is deconmposed to subimages. Secondy ,by computing the fracta parameter of the low frequency subim
age and udng the variety of fractd parameter in dfferent texture images ,we can corfirm the postion of skyline.Lagly ,com
sdering irfrared targets usudly have high vaue of intendgty ,we can find the target by carefully search near the skyline. Ex
periments show that this dgorithmis dfective to iminate the cluttersof clouds and dffing ,and is suitable for the detection of

rerrote irfrared amall target under the conplicated background of sea and sky.

Key words wave et ;fractd ;image procesdng;target detection

(ATR)

[6]

[2]
(3]

(2.

(F010408)
(5]

(974-), ,
Email :wid @sia. cn

:2004-04-12



482 34
x(t) . x(t) L*(R W (1) EC I V) r
, x(1) ' BRF,
WTX(aI)z_jJZI x(t) W *(—r'TT)d: x(1) ,Wa (1) (D E(| 1(x2,y2) - 1(x1,yD])
50 . = K(J(xe- x)2+ (y2- yDd " 2
’ ’ ’ I =] 1(x2,y2) - 1(x1,y1)
y (t) :—LLP (_LT) | 2 22 1 12|
’ P8 Ja a r= J(x- x1) +(y2- y1)°)
. * “E(C I )=K "
Harr , ,
, . Log(E( I )) =H-Log( r) + const (€]
, Harr {Log (E
( 1 )),Log( 1}, H
H
: , , D .
D=3- H (4)
, MBRFO< H<1,H
LL LH H HH LL 17 9]
3K+1, k
1
W, | H, H
H,
LH, | HH,
LH; HHy 4
1 ,
, , K
(a (b) 1/ (4%) , K
2
’ (1) lo,  Har
3 , , 2 3 ,l
Mandel brot ( Fractiond ’ o
Brownian Motion —FBM) 2) L H
Pentland  FBM , H In, In
(BRF) , ( 5 )
ILe
BRF, BRF (3) s HOU GH ,
[7 8] |L ,
1(x,y) , r
, (4)
[ I
’

© 1994-2006 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



483

© 1994-2006 China Academic Journal Electronic Publishing House

4
S 2 . In ,
3. 1(a) 31k) 1) 31 3. 1(e) .16 ,
— — T r‘
= . UM 2M, M
= - ” 0 ’
3.2(a) 3.2(b) 3.2(c) 3.2(d) 3.2(e) 3.2(f)
3.3(a) 230 8.3 3.3 8.8 3.0
- WN‘ -ﬂw V " 'S _‘
m . 1 3
3.4(n) J.4b) 1.4(c) 1 4(d) 3. 4(e) 3.4(6)
3 1
(5) L ,
N x N
(N 6 15), N/3 N/2,
' [1] [J].  .2002,(5) :10- 14.
’ [2] . :
5 ,1999.
! [3] Egind F,Huntsberger T,Javerth B, et d. Wavelet based
fractal dgnature anadlydsfor automatic target recognition[J].
, 600 x 400 Optica Engneering ,1998 ,37(1) :166 - 174.
20 600 , [4] Cheo JungJee Lin Chyi-Chyng. Sea clutter rgection in radar
' 95 % image usng wavelets and fractas[A]. In:1997 Internationa
3 3.1 (orference on Image Process ng( ICIP 97) 3-Volume Set-Vol-
600’ 3.2 ume 2 Washingion DC ,1997 :354 - 356.
’ ' ’ [5] Sun Huayan ,Chen Xiaozhong. Fracta-based image target de-
( 20 ) tection[A].Jun Shen,Thomas J. eds. Object Detection ,das
, 3.3 . 3.4 dfication,and Tracking Techrologes, Proc. SPIE ol : 4554 ,
(a lo, (b) 2001:280 - 283.
I, (c) H (6] , , o
I, (d) I [3]. 2003 ,032(002) :153 - 156.
s , (&) [7] Pentland A P. Fractd-Based Dexription of Naturd Scenes
(f)' [J]. IEEE Trans on patern andyss and machire inteli
’ gence ,1984 ,6:661 - 674.
' H [8] Pentland A P. Shading into texture[J] . Artificid Intelligence,
In : H 1986 ,29:147 - 170.
: (4) : [9] , :
, [J]. ,1996 ,017(001) :7 - 11.
2

. All rights reserved.  http://www.cnki.net



