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Fusion Recognition for IR Target Based on Fuzzy Integration
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Abstract: For improving reliability of target recognition under the complex background and the strong clutter, a kind of al

gorithm for IR target fusion recognition based on the theory of fuzzy integration is presented and some experimental simulation

with the IR image data from the dual band IR imaging system is implemented. T he result shows that the algorithm improves

the reliability of the target recognition to some degree.
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Tab.1 T he instantaneous velocity and mean grayscale of targets
1 2 3 4
(vi,f1) (2.1,75) (3.3,235) (3.2,185) (1.2, 65)
(o} f1) (2.2,80) (3.4,240) (3.3,190) (1.2,70)
(vi.f1) (2.1,85) (3.3,245) (3.3,200) (1.3,75)
(v2.f3) (2.0, 80) (3.2,245) (3.1,210) (1.1, 80)
(v3.f3) (1.9, 85) (3.2,250) (3.2,215) (1.2, 85)
(v3.f3) (2.1,90) (3.3,250) (3.2,210) (1.2, 90)
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Fig. 1 The fuzzy function for velociy Fig.2 The fwzy function for mean grayscale
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Tab.2 The fuzzy character vector of targets in the long band IR image sequence
1 2 3 4
(mb, m3, m%) (0.9,0.8,0.9) (0.0,0.0,0.0) (0.0,0.0,0.0) (10,10 10)
(my, mh, my) (0.1,0.2,0. 1) (1.0,1.0,1.0) (1.0,1.0,1.0) (0.0,0.000)
(m'e, m%, m¥) (0.0,0.0,0.0) (0.0,0.0,0.0) (0.0,0.0,0.0) (0.0,0.000)
(mb, mb, md) (0.5,0.4,0.3) (0.0,0.0,0.0) (0.0,0.0,0.0) (0.7,0.605)
(mh, mi, mi (0.5,0.6,0.7) (0.3,0.2,0.1) (1.0,1.0,1.0) (0.3,0.4,05)
(my, m%, mY) (0.0,0.0,0.0) (0.7,0.8,0.9) (0.0,0.0,0.0) (0.0,0.000)
3
Tab. 3 The fuzzy character vector of targets in the middle band IR image sequence
1 2 3 4
(mb, m3, m%) (1.0,1.0,0. 9) (0.0,0.0,0.0) (0.0,0.0,0.0) (1.0,1.0 1.0)
(ml, my, mp) (0.0,0.0,0. 1) (1.0,1.0,1.0) (1.0,1.0,1.0) (0.0,0.0,00)
(mh, m% m?) (0.0,0.0,0. 0) (0.0,0.0,0.0) (0.0,0.0,0.0) (0.0,0.0,00)
(mb, mp, mp) (0.4,0.3,0.2) (0.0,0.0,0.0) (0.0,0.0,0.0) (0.4,03,02)
(my, my.m;) (0.6,0.7,0.8) (0.0,0.0,0.1) (0.80.7,0.8) (0.6,0.7,0.8)
(mly, m¥, m¥) (0.0,0.0,0. 0) (1.0,1.0,0.9) (0.20.3,0.2) (0.0,0.0,00)
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Tab.4 Thefuzzy centra character vector of target classes
(Plane) (Decoy) ( Noise)
ms(v) 0.0 0.0 0.3
mo(v) 1.0 1.0 0.4
mr( v) 0.0 0.0 0.3
mo(f) 0.0 0.0 0.3
my(f) 0.0 1.0 0. 4
my(f) 1.0 0.0 0.3
4 ms(v) mo(v) mp(v) mo(f) mi(f) mu(f)
s{ms(v) mo(v) mr(v) mo(f) mi(f) mu(f))
5 6
5
Tab.5 The fuzzy decision of class for targets in the long band IR imaging sensor
1 2 3 4
( miy, mi, mi) (0.06,0.13,0.06) | (0.96,0.98 1.00) (0.70,0.70,0.70) | (0.00, 0. 00, 0. 00)
(mi1, m3, m3) (0.37.0.52,0.48) | (0.73,0.65,0.58) (0.77,0.77,0.77) | (0.16,0.23,0.29)
(mi, m3, mi) (0.70.0.75,0.70) | (0.70,0.670.64) (0.53,0.53,0.53) | (0.61, 0.63,0.64)
6
Tab.6 The fuzzy decision of class for targets in the middle band IR imaging sensor
1 2 3 4
(mia, mis mia) (0. 00, 0. 00, 0. 00) (1. 00, 1.00, 1. 00) (0.65,0.73, 0. 65) (0.00, 0. 00, 0. 00)
( mba, m3, mi) (0.34,0. 39, 0. 44) (0.50,0.50,0.58) (0.98,0.96, 0. 98) (0.34,0. 39,0 44)
( m, m3, mih) (0.65,0. 65,0.64) (0. 60, 0. 60, 0. 64) (0.73,0.74, 0. 74) (0.65, 0. 65, 0. 64)
5 6 mfj(k) j l k i
s i ,i=1,273 { (Plane)
( Decoy) (Noise) /;j ,
(4) (5) .
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Tab.7 T he temporal recursion fusion decision of targets in the long band IR sensor

1

2

3

4

(0.06,0.09,0.07)
(0.37,0. 44, 0. 46)
(0.70,0.72,0.71)

(0.96,0.97,0.98)
(0. 73,0.69,0.63)
(0. 70, 0. 68, 0. 66)

(0.70,0.70, 0. 70)
(0.77,0.77,0.77)
(0.53,0.53,0.53)

(0. 00, 0. 00, 0. 00)
(0.16, 0. 19, 0. 23)
(0.61, 0. 62,0. 63)

Tab. 8

8

The temporal recursion fusion decision of targets in the middle band IR sensor

1

2

3

4

1 2 3

(mi2, m1, miz)
| 2 3

(m2, ma, m»n)

1 2 3
( m32, m3, m32)

(0.00, 0. 00, 0. 00)
(0.34,0. 36, 0. 40)
(0.65,0. 65,0.65)

(1. 00, 1. 00, 1. 00)
(0. 50, 0.50,0.54)
(0. 60, 0. 60,0. 62)

(0.65,0.69, 0. 67)
(0.98,0.97, 0. 98)
(0.73,0.74, 0. 74)

(0.00, 0. 00, 0. 00)
(0.34, 0. 36, 0. 40)
(0.65, 0. 65,0. 65)
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Tab. 9 The spatiat temporal fusion decision of targets

1

2

3

4

(m{V, m{?, mt?)
(mbY, mb?, m4Y)

(m§Y, m§, m5Y)

(0.00, 0. 00, 0. 00)
(0.35,0.40,0.43)

(0.67,0. 68,0.68)

(0. 98,0.98,0.99)
(0. 60, 0.59,0.58)

(0. 65,0. 64, 0. 64)

(0.67,0.70, 0. 68)
(0.87,0.86, 0. 87)

(0.62,0.63, 0. 63)

(0. 00, 0. 00, 0. 00)
(0.23, 0. 26, 0. 30)

(0.63, 0. 63,0. 64)

(7) 10
10
Tab. 10 T he property decision of class and probability distribution for targets
1 2 3 4
( Noise) (Plane) ( Decoy) ( Noise)
68 % 99% 87% 64 %
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