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Abstract: When a super wide-field infrared staring system is used to detect a target, it may show com-
plex background, more noise jamming and little target information. Therefore, this paper proposes a
spatial-temporal fusion algorithm. In spatial processing, the single image was filtered by an improved
Robinson operator, and the primary detection of the target was carried out. Then, the image auto-
partition and spatial false-alarm suppression were presented to eliminate the suspected target from a
non-target detection region. In temporal processing, the temporal characteristics of the target was
considered, the neighbor judgment method was improved to confirm the real target. A detection ex-

periment for the space target was carried out in a moon light, and this proposed algorithm was vili-
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fied. It shows that the background interference of original image is suppressed greatly, the local Sig-

nal to Noise Ratio(SNR) can be improved more than 1. 3 times, the false target number decreases by

70% alter spatial processing. Moreover, the infrared weak target is detected successfully with the de-

tection probability of higher than 95%, the false-alarm probability of less than 1. 5% and the mini-

mum detection SNR of 2. 86 after spatial processing. It concludes that this algorithm is suitable for the

infrared weak target detection of super wide-field image and can detect the moving point targets effec-

tively. It has a good suppression effect for background interference, isolated point sources and instan-

taneous noise.
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Fig.1 Region division of super wide-field infrared image
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Fig. 2 Target detection flow of spatial-temporal fu-

sion algorithm

B2 0 S P 5 A B Ak L — B R
23 SR DA F B A0 e G I B BB BE AL AR s 93—
S AR 0 9y 5 O s KR R L 14 2 S o ) T b g R
25 G, 3T A (5] 64 kg ) O vk

b REAS . s Bk LG 7 H AR
I X 3= R T H AR HICSE = 0 5 R A0 0 75 A
TEAEAR HARAG I X 25 H SR A Al b i 75 AR 4
SF— B FIWrE R SRR H ARSI X i i H A

B L AR R, 28—
H b0 s w0 A0 pg B 1l 5 . R T TAEE T H
B K I DX A B AL H B, 6 B O ATT B K BE L A
BT AR B SRS RO

SE0UL BARE BRI . 5 ST TR R
Mg i o5 | %) 1 A L L L E bR B B B TR
V) R B A A K | AR T FR AR A A B SRR AR, G A T
R P 3 s e SRR 0 AR 2% B 0L B b 1 L H A
3 A TEBRAIZG B ARAT4E AN
3.1 E T Robinson & F 1 = IEIE K

25 v H AR AE BE H RAE Sy = 0T M 7s ep ) Ay
S R B A )y A LA 4w A DY Rob-
inson Y& I &% 1F 2 5 X5 33X B R SRR PR i T, B
S — PP O B AR M AR S O IR B AR
TR 38 2o A PO AR 3R e B 5 AT Sl
[B) () 22 SR A B4 il e S 3SR HAR B H W, R
TP H bn . A SCES G B bR USRS XTHE 58
Robinson W& ¥ #x 17 T 04K, Bt i T & 3 FroR
1) 22 [vi) I8 R AR

X X2 X3
B
Xig \
M
7| N
Xis X3
X4 X Xe
X3 hed
N
\ (
e
X X | X

3 iR Robinson JE A5 A

Fig. 3 Improved Robinson filter template
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Fig. 4 Target detection flow based on time-domain

multi-feature restriction and neighborhood-

judgment method
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ELICA ZHUH

B T S U B 90 %
BEALH AR % R M=10
— Y5 7 5 i N=10
IR 10X 10

) VB 8 (L m="7
Wit [F) 2 3 4 ) 1o (L T=1.2

5021 EHRAHELERLS oM

Fie RS 3 75 5 i X H b G A 2 Sl 0 ik A i
SOMEI AL, S5 R E 6 Bk, Hob L 6 M
6 (o) a3 3l Ry AR SC 7 5 23 S0 0k I R L 1A
6 (b) FIEL 6 (d) by it — 25 A0 e 7 00 ) J ) 2 2R 1
Mt 5 5 JE R AT AT DLE L g ss ik
Bl R m s 8 80 7 A 80l B AR R

() =B (48
(a) Spatial filtering(2D)

(b) 23 S8 P+ M ) (48D
(b) Spatial filtering combined with false alarm rejec-

tion(2D)

Grey value

(o) 2 BRI (=40
(c) Spatial filtering(3D)

HFE—.

40/ : _H#R

Grey value

10

500,

:

B {4003 00
200,

Vbigy 100

004{105””60“
;

2007
0@ 100

x/pIRe

() 78 Bk P+ & (=40
(d) Spatial filtering combined with false alarm rejec-
tion(3D)
K6zt MR

Fig. 6 Spatial processing results
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Tab. 2 Detected parameters of suspected targets
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Fig. 10  Detection results of aerial targets based on

spatial-temporal fusion algorithm
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