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A Target Recognition Method Based on Infrared
Characteristic Analysis

ZHANG Xu-yan, HUA Yu-ning, HAO Yong-ping, DONG Ye, ZHANG Le

(Shenyang Ligong University, Shenyang 110159, China)

Abstract: When the infrared radiation from a target and its background is not different greatly, the

target can not be recognized accurately. To locate the target accurately and destroy it, an idea that a

seven-element infrared array is used to scan the target is proposed. The experimental results show that

the position of the engine in a target can be recognized accurately by utilizing the infrared characteristics

of the target. According to the engine positions in typical targets, the targets can be classified and their

critical parts can be recognized and destroyed.
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5 1 ,67;89< 5 2 5:=-.

1 1 2j3k4l

/0 (mm) ;> 5<?:01 (m) =@ (◦C) AB (µm) 5�23 (mm)

15 32*26 0.3 -20∼80 8∼14 37

1 2 674l

>4 5CD6 01 (m) 78=@ (◦C) 5C=@

?@ A9 6∼18 22 53.8∼73.5

2 mnO+op<q
�������E�F8���0G�)

*�:�
��9;H:B [2] 	���C<�

��+%���=>�?��D@�����

�����I;	<2�EA����
��

C�%���B:JC�������=FK 

L>�'3DM�?'��N?�'!� [3] 	

2.1 @A – BACDEF

�4���G�*+GE�HI%FG�

JK��������H�H*��I%�

�H [4] 	=IL%#3�����H�J�

G<�OJ,"	

 (PK�*L�KM��-�L�-�

+��N�QMO

I = εk′T 4 (1)

PM� ε O�	L


 k′ OMR,"��M

-�+�S3�N k′ �HS3	 T O?'�

�	N��QMOP%TQJO 256NH�H�

+Q�H�N#-�+��N�QM*� [5] 	

0!UPO

H = [aI + b] = [aεk′T 4 + b] = [εk′′T 4 + b] (2)

PM� H O+QH�� H ∈ N(0, 255) � a OQ

J,"� b OR�,"� [ ] O4R	#�P

�O���M ε SL��%#3:" k′′ � b �

H�PQRH�J���IV,	

:"�#3L%T!SW�36#3	�

�T	��
," ε = 1 ���UPO

H = [k′′T 4 + b] (3)

U/V��O T1 C��I���*+WXH

�HO H1; V��O T2 C��I���*+

�WXH�HO H2 	*${
H1 = [k′′T 4

1 + b]

H2 = [k′′T 4
2 + b]

(4)

*$," k′′ � b �HO⎧⎨
⎩

k′′ = H1−H2
T 4
1 −T 4

2

b = H1 − T 4
1 × H1−H2

T 4
1 −T 4

2

(5)
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R�," a = 4

√
1
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�� ε = 0.8 	

1 3 SrTU – sUtu1

9@ 1 2 3 · · · 254 256

=@ 12.5 13.3 14.1 · · · 59.8 60.0

2.2 BA – VWCDEF

�']��$ (XM��X)*:B
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X���Q[Z���Q\[��O_���J
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1 4 7 x\]yl^

9@ H1 9@ H2 5d=@ T1 5e=@ T2 k′′ b

_c 1 247 107 25.7 23.3 0.001 -194.98

_c 2 251 0 27 22.1 8.5354e-004 -203.61

_c 3 253 0 27.5 22.0 0.0018 -520.66

_c 4 253 0 36 22.0 1.7504e-004 -41.0048

_c 5 255 9 39.1 22.0 1.2126e-004 -28.4047

_c 6 253 0 33.5 21.2 2.3926e-004 -48.3286

_c 7 253 0 31.3 21.7 3.4279e-004 -76.0100

1 5 2jz{_|

�cfdg` fdg` agef =h

_c 1 1.54 1.60 62.25 2.4

_c 2 1.62 1.67 61.85 4.9

_c 3 1.65 1.85 67.27 5.5

_c 4 2.16 2.24 62.22 14

_c 5 2.35 2.45 62.65 17.1

_c 6 2.01 2.10 62.68 12.3

_c 7 1.88 1.89 60.38 9.6

(a) (b) (c) (d)

(e) (f) (g) (h)

5 4 7 _c,6`afb
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1 6 7 x\]yl^

9@ H1 9@ H2 5d=@ T1 5e=@ T2 k′′ b

_c 1 222 0 47.1 18.1 4.4661e-005 2.2066

_c 2 217 0 40.4 20.9 8.5354e-004 -203.61

_c 3 240 88 60.5 26.2 1.1840e-005 82.4210

_c 4 253 67 66.4 29.7 9.9674e-006 59.2445

_c 5 245 76 69.1 29.5 7.6674e-006 70.1932

_c 6 253 57 59.5 26.8 1.7129e-005 44.0274

_c 7 252 136 50.1 30.1 2.1171e-005 118.6220

1 7 2jz{_|

�cfdg` fdg` agef =h

_c 1 2.83 2.85 60.50 29

_c 2 2.42 2.52 62.37 19.5

_c 3 3.63 3.62 59.83 34.3

_c 4 3.98 4.01 60.39 36.7

_c 5 4.15 4.36 63.09 39.6

_c 6 3.57 3.67 61.68 32.7

_c 7 3.00 3.19 63.67 20

(a) (b) (c) (d)

(e) (f) (g) (h)

5 5 7 _c,6`afb
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1 8 7 x\]yl^

9@ H1 9@ H2 5d=@ T1 5e=@ T2 k′′ b

_c 1 207 104 38.7 26.3 5.8369e-005 76.0743

_c 2 225 0 34.8 22.1 1.8321e-004 -43.7046

_c 3 240 0 37.5 19.8 1.3159e-004 -20.2248

_c 4 236 6 46.2 20.1 2.7815e-005 -0.5159

_c 5 232 60 54 22.0 2.0801e-005 55.1272

_c 6 255 23 63.9 26.2 1.4320e-005 16.2525

_c 7 231 64 59.2 31.7 1.4815e-005 49.0402

1 9 2jz{_|

�cfdg` fdg` agef =h

_c 1 2.32 2.39 61.75 12.4

_c 2 2.09 2.13 61.20 12.7

_c 3 2.25 2.20 58.66 17.7

_c 4 2.77 3.01 65.15 26.1

_c 5 3.24 3.20 59.25 32

_c 6 3.83 3.97 62.12 37.7

_c 7 3.55 3.79 64.02 27.5

(a) (b) (c) (d)

(e) (f) (g) (h)

5 6 7 _c,6`afb
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1 10 7 x\]yl^

9@ H1 9@ H2 5d=@ T1 5e=@ T2 k′′ b

_c 1 179 0 35.4 30.0 2.3540e-004 -190.6735

_c 2 246 1 44.5 30.0 8.1918e-005 -65.3533

_c 3 255 15 44.4 29.1 7.5496e-005 -38.3968

_c 4 253 0 49.1 28.8 3.4570e-005 -32.3404

_c 5 255 52 41.1 29.1 9.1418e-005 -13.5546

_c 6 253 58 53.6 31.1 3.6042e-005 24.2830

_c 7 249 83 50.3 24.7 2.7533e-005 72.7520

1 11 2jz{_|

�cfdg` fdg` agef =h

_c 1 2.12 2.16 61.01 5.4

_c 2 2.67 2.58 57.98 14.5

_c 3 2.66 2.65 59.68 15.3

_c 4 2.95 3.10 63.13 20.3

_c 5 2.47 2.61 63.50 12

_c 6 3.23 3.17 59.14 22.5

_c 7 3.02 3.19 63.41 25.6
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