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Infrared Image Temporal Detection Based on Higher-order Cumulant

LU Yan
(School of Electronic Engineering, Xidian University, Xi’an 710071, China)

Abstract: A new temporal detection method for moving dim small targets in infrared image sequences based on higher-

order cumulant is presented. The proposed method defines the third order cumulant of the observed image and carries

out the detection of dim and small targets in temporal profile of image sequences by the difference between the speed

motioning targets and the slowly changing background gray. The experimental result shows the effectiveness of the pro-

posed method.
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Fig.1 the curve of pixels’ gray
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Fig.2 diagram of temporal detection based on the third order cumulant
A (7) BB HIREIN T5 %, SLERRL A, R BEA
A PR BB AL T =B BARE, IeaT, S
MI=Br RRBIFAAE, BT LRI 16 BCE 8 HA I
BME A, >0,
Xt F A RKEE, {f((k) k=01, ,M-1},
H=r ZREMIHHN

2, (0,0) =13 fi (k) (8)
R A 3

“ <A HTJ‘,#'J%]HO

¢4.(0,0 9

o H{Bhﬂiiﬁhﬂl ®

Rl MR A, FRE BN AR 38 BEATLAE & ¢y, (0,0) FHE
RO R MR R E

SHTETA o F R AR , ¢y (0,0) 31
MR IEZS 4345, B

¢y, (0,0) ~N[ey, ,0°(¢5,) ]
He h T fRifeRR, 42

Cape = €37, (0,0)

0”(ey) =E{[¢4,(0,0) -y, (0,0)]*}
e Hy [RiX T, A

Cpp = Cany =0

UZ(ESfX) =E{[23fx]2}=0-2(23nx)

ﬁzﬁﬁ Hl ﬁﬁ—F ’ ﬁ M
Cary = Cagy

0'2(&3fx) :E{[eyx _C3SX]2}=0'2(233X)

F I, K (7) M THIRGE B o RIRMIEDS



180 #ot 5 4 sk

I Nl ey, 0™ (63,) 178 N[0,07(&,,,) 1, BN AT 4%
IR A o ART, T SEBRAP , S 8 ey, s
0 (E3,) Tl 0 (&5, ) RN, PRI, 8 S A 00 B L2 L
BIRMER . SEPRAIAT T R, R — L RBE
E3fX = (e3fx)2/0_2(e3fx) , HoA v [ 0 22 A
HRAb T, B -

27'2(2313() "’_ 2 (fx(k) C3fX (10)

B B ézf,/a< &y, ) LU M IE 2540 , H¥ME
M C3fX/0'(03fX) 2R, HILFTH,TE Hy RIXT,
oy U B BER 1 BTl x® 40 7E H, B
T o SERUIRA B BB 1 e b ® 43, 3
FLBEHN (ey)?/0° (CSfX) °

T, A7) MR R B 1k 2 B 2 AT,

Bp
Care <Ayt H, a1
c3f =A,: H
Foeh KW B A, BT E 4858 O B HESR P, M y° 43
%,
3 =ZMERERMEIT

SEBReR, b T HE B AR = 5 B
FHE, B e U WU BHE AT J2 (A T, %
BBy B BT RE , BRE 27=A
WUAEIR . Sk T SE BT 10 32 ek , R P 78 A5\ B
R A, B 5 SRR 20 b ROl i M
WA BB o 4 BT S, AT R B

BB IR {f (k) ),k =1,2, M, i |
TR , 2T B I A i
AT .

BB BB K M AR R
SRR SR () =1 'S (),
B (k) =fi (M), k=1,2,-,
M, G5t BB IIEIFI f (k) =f, (k) -
fv(k) k=12 M, -

k=M,M+1,-

B2 AEH IR i = M, M +1,) BT
Wi =B R, B

A 1 id

&7 .(0,0) =47 3 Fi(h) (12)

ST 3 A= H B
FEO) = S (TR -2)? (13)

$£37%
CRNECRATEN (14)
IR 44T BUE H P
|c") 0.0) |{ <A, B, Hh H, (15)
=), B, A0 H,

IRS 45 i+ 1 T RE 2R, PR Y
M WORIMBIREFHER LR 1 ~4, HEIB ISR
4 XBERSHH

TESZAAR) 100 WILLHMEG P51 2 BRI 4 1
3 B, AR 1 AR ER a2 3hs BE A KR/ g 3
x3 fEMELLN 2 RS ELEE Y 1. 140 [ B in. 4
HIA BARIE #9750 ER T g — it SEB R 9
SHERK MBS, R R A5 R AN 5 F R o

0

50
100 \
150

200

0 100 200 300
K3 Btrissiiig

Fig.3 target moving track
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Fig.4 a frame of image sequences
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(a)the detected track (b)the detection result (c)the detection result
in the 40th frame in the 48th frame
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(d) the detection result (e)the detection result (f)the detection result

in the 54th frame in the 67th frame
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Fig.5 detection results

in the 80th frame
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