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IR small target recognition in sky
background based on information fusion
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Abstract: For the difficulty of recognizing infrared small targets in sky backgrounds and its low recog-
nition reliability, an improved method based on the unfair D-S evidential theory for small target recog-
nition is presented combined with the previous methods. To improve the recognition confidence de-
gree, the velocity and gray information of small targets is regarded as the major evidence, and the
track information of the targets is treated as the supplement evidence. The proposed algorithm firstly
recognizes the small target by using the velocity and gray information. If the targets cannot be recog-
nized only by using the velocity and gray information, the target track information should be added in-
to the fusion evidences to complete the fusion by the unfair D-S evidence method. If the added target
track information can strongly support the decision of target velocity or target gray, the proposed al-
gorithm can evidently improve the recognition reliability of infrared small targets in sky backgrounds.
The simulation results show that recognition confidence degrees are raised by 125% without adding
new Sensors.
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Tab. 2 Basic probability assignment

of track dispersion evidence

BB & M({TD})) m({S})) mUn}) m{{O,})
0<<d*<<0.5 0. 20 0. 60 0.03 0.17
0.5<d*<5 0.70 0. 20 0.02 0.08

d*>5 0.2 0.03 0.7 0.07

F*3 WHBEWTHIKE Z LIEHENE AT E S B
Tab. 3 Basic probability assignment of average

gray ratio evidence in two-waveband

S EE B TR EE L Z e r m({T)) m({D}) m({@,})

r<1.05 0. 30 0.45 0.25
. . . 1.05<r<C1.10 0.55 0. 35 0. 10
1 EEEENERFESER
r>1.10 0.75 0. 20 0. 05
Tab.1 Basic probability assignment of velocity evidence
Yy — o
(piel/f )m({TD}) m({S}) m{nt)  m{6 ) R4 HTAEZEENELARESE
pixel/frame
Tab. 4 Basic probability assignment of
0<<v<<0.1 0. 20 0. 60 0.02 0.18
track angle difference evidence
0.1<<v<<0.2 0.30 0. 40 0.04 0. 26
0.2<<v<1.0  0.60 0.12 0.18 0.10 MiBfEZEs  mdTH  mdDH w6
1.0<v<{1.2 0.30 0.06 0. 60 0.04 s<15 0.4 0.4 0.20
v>1.2 0. 20 0.03 0.75 0.02 15540 0. 65 0.25 0. 10
s=>40 0.75 0.15 0.1
x5 ARBEEMPTHHERNER
Tab. 5 Detection results of sensor velocity and track dispersion
&OH bR
% - — . .
AR s RR 2 AR 3 EYEET
NG R4S 2t IRS, IRS, IRS; IRS, IRS, IRS; IRS, IRS, IRS; IRS, IRS, IRS;
v 0. 10 0.12 0.09 0.19 0.23 0.21 0.22 0.23 0.21 0.22 0.23 0.22
d* 0. 30 0. 26 0. 31 1.45 1. 57 1. 80 1.92 1. 56 1.70 2. 30 2.10 2.15
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Tab. 6 Fusion and decision results of the first classification

P J7 J=4=kin m({TD}) m({S}) m({n}) m{®, }) ) ke 25

J=UER ! 0.1517 0.823 2 0.007 5 0.017 6 TG e

A B AR B S A S HR2 0.837 2 0.090 4 0.064 4 0.008 0 TG B e
D-S LS il & B3 0.915 4 0.025 8 0.056 1 0.002 7 TD
MHE 4 0.915 4 0.025 8 0.056 1 0.002 7 TD

HHW 0.021 6 0.977 9 0.000 3 0.000 2 FAJ VTN
MABBEE IR DS SH2 0.994 5 0.005 3 0. 000 2 0. 000 0 TD
TEHE Rl A S HBR3 0.998 4 0.001 4 0. 000 1 0. 000 0 TD
HHEE 4 0.998 4 0.001 4 0.000 1 0. 000 0 TD

HEME 0.0655 0.932 9 0.000 4 0.000 3 AN B AR
J=RER 0.954 9 0.043 7 0.000 3 0. 000 0 TD

ATy

MH#R 3 0.915 4 0.025 8 0.056 1 0.002 7 TD
HSHE 4 0.915 4 0.025 8 0.056 1 0.002 7 TD

B R H AR 2.3 M4 BYIKE A 22
R AS RN 7 PR X T a2 AR
e =0.80.e,=0.1,RAFF p=0.8,RFA“TL
Bl {5 B EEA D-S UESE Bl S A B {E B
A FEAS D-S ULl A7 1A SCO7 35 il 5 1) e 4
Rk 8 FroR,

xR7 ERBNAR2348
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Tab. 7 Sensor detection results of gray and angle

difference for targets 2, 3 and 4

Hi 8 ot H bR 2 #1039 3R 25 SR mT L L 78
AT #b e 45 B CHLIE f 22D I X BRA 1 2 22
5 5 OB B i1 25 K BE L) AT 1 AT BRSCHF
EAFECE R T 13020 87 R T/ H AR LU Y
JWHL wr DA N FAs 2 9 BCH bR TS
91.09% . /NHFR 3 JE HARKI AT FEE 8. 9174,
PrLVE /N AR 2 BB TR . X F bR 3 R4 T
o EAKE OB B - 32 K EE ) 19 ) e 1)
B8 B Bk FEAR B CFf J3E 22 3E 41D 19 48 2R 23 A
A 0.831 7,0.162 6,0.005 7, % FLAK 45 A% H] 2k

= H kR ) . .
wagn — A T 565 3 0B AS fl  XE  58 9 (RA
o Gl o AN w2l 2 k] Y e . -
(CEzm e IRS, IRS, IRS, IRS, IRS, IRS, B e fiit 1], b BsFAS BE B ke, T B A H B AR TR
. 1,09 1.06 1.07 1.07 1.08 1.06 o Al HIBEAS Y D-S k4 Rl AT RE G iR A
s 23.9 27.5 21.7 14.8 15.6 15.2 T R AR SC 7 16 ] DAAS 381 B8 45 5 S5 B 1 @il & 45
x8 FIRNDLBAMARER
Tab. 8 Fusion and decision results of the second classification
PR mHE m({T}) m({D}) m{6,}) H P gk
A B B MEMR 2.3 0.750 2 0.247 1 0.002 7 Teik e
HA D-SIEER & MHFR 3.4 0.618 6 0.374 7 0.006 7 TG H e
AR B RS MHEAR 2.3 0.967 4 0.032 6 0. 000 0 A ) e
D-SiE R gl 4 SEME 34 0.937 5 0.062 5 0. 000 0 T LA g
] SEME 2.3 0.910 9 0.089 1 0. 000 0 Al L e
ATk fEME 3.4 0.867 1 0.132 9 0. 000 0 I 1 3 v
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