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Dithering Infrared Low SNR Target Detection Algorithm

Xiong Hui Zhen Kang Shen Wei An
(ATR LAB, NUDT, Changsha, 410073)

Abstract In this paper it is presented to resolve the dithering infrared target detection problem
under the condition of low SNR. Accumulation of multiframes is often adopted in low SNR infrared
target detection, but for dithering low SNR target, this simple accumulation scheme maybe degrade
greatly. In this paper, detection algorithm based on dilation before accumulation of multiframes and
track before detection is proposed. T he dilation operation enables the energy of the same target in dif—
ferent frames to accumulate effectively dispite of the dithering of target, thus we can reach the aim of
enhencing the target. The false alarm candidates are removed in the procedure of track before detec—
tion. A preprocessing algorithm using wavelet transform is also adopted to remove the correlation of
1/ f noise. At the end of this paper, the whole algorithm is simulated with infrared image sequence. A
high performance is obtained and the experimental result indicates that the algorithm can effectively
detect the target with SNR= 2.

Key words infrared image processing, infrared target detection, wavelet transform, mathemati—

cal morphology

* 863
: , 1970



55

(0_22— ¥n+ O%)) - 1/2 x;n,

1/f 1 f .
2 )
1
—— FRA-FE B {1 5 %4 B B 92 Jm
I 3 P S —— MUIE SE B — ¥R 5>
1
1. 1
1/f :
s(i,jot) = h&(i— inj — jut) + nr(isj.t) + @Wi.j,t) (1)
(its j1) h w (i j.t)  Af ;
[1]
V(1) ,
x (1), s
ol =J‘i:x(t)¢’$(t)dt (2)
x (1) = z z xnWi(t) (3)
W (r) =20 (2" n), {x7)) x (1) (W (1)}
Gregory W. Wornell 1/f ) 1/f
, 1f
1/f i
Var[xn] = 0?2277 (4)
xi = [027 "o (5)
vn , s v (1)
(g2 ")~ xn , (3)
1/f , ,
Var(xly) = 027"+ 0% (6)



56 1998 2
1. 2
Hi: «x(i,j) = h+ n(i,j)
Ho: x(i,7) = n(i,)) (8)
h T, x (i, j) > Ts, H, ;
Pr, Pr (MX N) (
Mx N ), Ts,
1. 3
1 2 , ,
. g (x) S (x) / Og,
(f Og)(x) = max{f(x-y)+ g(y)) (9
D (g) g (%) )
(f @) (inj)= max (F(i~ hj- D)+ g(hl) (10)
nd , [ - ne, nal X [—= na, nd] ,
[- ni, nid] X [= na, nal
N,
a(ij,te) = Nt (NZ[+ideJ ) (1
N : : I/ N
1. 4 -
’ NL' ’ L ne (l)
R.(i) = ’%V—‘l (12)
s Re (i) > Tn, ;0 Re (i) <Ti, ,
2.
Ms= (2m+ 1)7, \
Po= 1- (1- Pp"s (13)



57

D) TS’
mn= PoTs (14)
= (1= Poymi+ Po(Ts— mn)’ (15)
mi= PpTs+ (1- Pp)ma (16)
P ( [1] ) , Pr,
A’TL = Mt — Mn ( 17)
Am/ on, 2 3
nde 2 2 , Am  Am/on Pr , Am
” b mn 9 Aln
Am Am/ on Pr Pr R Pr
) , Am/ O: 2 3 ,
, Am Pr Pr Am/
R Am Pr
(r..ﬁ 3 2r
0.5 F 1.6}
0.4 1. L
0. 3¢
0.2t -87
0.1 0.
RS T S L
0. 00 0.01 0.02 0.03 0.04 0.05 Fr 6.00 0.01 0.02 0.03 0.04 0.05 Pr
2 Am PF 3 Am/()'n PF
1/f
, 4 , ( )
2 o 2’
, 3, 1 2 ,
nd 2, Pr Am 0. 01, 5 5 11



58 1998 2

-
] ——

iy ] » -
[Py — o mmm—m—— [ irrintn o oy o et ] e e A e M N A
R TRAAN =T L R L R R N = ——m = — = e m e —— [ jrojrsirviomtoniag i — ol bty e
e e Y R R e e N N L = == ——— a4 EEWT

=@ da LS e o e e e e B T T =
A = - —= == |- feestes e By =
e o e B E e e e ey - = ———=""u LT U e L T et Sy e e e 2 BB

L i = 22 L =

== 'raranAm_ inAAggrigagonag e o g
- - === =S e —EEET -—= -

~ ~ LA E
YL - PR o
_ ~ . e .
. - - . -
- i .l -
- . A o~ € -
- -~ - .
e —. .
-
- ' ~ € ~ -
. I
. ¢ ' - ~ =
- c e - s sz
P oy Y ~ o -
u E .
- NS s -
. [ » “: v ~

+

Pr=| p(x Ho)dx

p (x Ho) Ho
, 1- pr (10) ,

1l
—
|
—_
Ju—
|
~
-
=
©

Po

pa(x) = Pod(x) + (1= Po)&(x— Ty)

mn = POTS



59

2

0v= (1= Poyma+ Po(Ts = ma)

pdx) = PoTs+ (1- Po)pa(x)

m:

PoTs+ (1- Po)ma

Po =J’ p(x Hiyd
TS

Wornell G. W. Wavelet-Based Represenations for the 1/f family of fractal precesses. Proc. of IEEE, 81, (10): 1428-1450
Rivest J. F., Fortin R. Detection of dim target in infrared im agery by morphological im age processing. Op tical Engneering, 1996,
(1) 1886
, 1995
, 1980



