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Testing of Jamming Effectiveness Using Infrared
Imaging Seeker

YANG Jie, YANG Yan-jie

(Navy Unit 91404, Qinhuangdao 066001, China)

Abstract: To improve the reality and validity of the testing result of infrared smoke jamming, a method

for testing the jamming effectiveness of infrared smoke for a naval ship based on an infrared imaging

seeker simulation equipment is studied. Compared with the measurement equipment such as infrared

imagers, this equipment can obtain much more authentic test data. So, it is of practical significance to

the testing of the jamming effectiveness of infrared smoke.

Key words: infrared imaging; infrared smoke; effectiveness of jamming; test method

0 #H
� 20�� 70 ������	�����

�����������
�������

��	�
�����	��
��		���

���	��	�
�
������


��Æ�������������Æ

������
����������Æ��

���	����������
�����

�������������������

��������������������

�


�������������	���

���� �� !	!���"#���

�$�����
�
	�# XM76 �����

�%�	�"�&������#�'���

�Æ��� 155 mm ��$�������% 

180 sÆ ���� MDSH$�!� SD–1�$�

!"��	&�#('��"��


1 IJKLM#NOPQR
��������#���$���

 !"#�2014–05–22

S$%&�TU (1980-) �V�WXYZ[\�]^�_`a�$bcdefghij( E-mail: yjbaby80@sina.com

Infrared (monthly)/Vol.35, No.8, Aug 2014 http://journal.sitp.ac.cn/hw



% 35 &�% 8 ' � � 43

�����!�%�)&��*�' (&$

1) 


�������!+'��(%����

���&�)�	'�,)(*-+(%��

��.)�*�,#*
��	%�)&/�	

�����+����


, 1 +-0-(1� .23!,",

��$�4-!��/.���.#�/

�5
��6����'�017/	#�$

%+���$&%)'�!8%+	20/

�*1���
2�(�)�5*!

+35*00�
�412����)$�

�	3($�)3+!�,$�5*	4��

)$�����95
�$��4	:��%

5���&���3+


�)3+!56
�3+�7�	�/

�)�5*!6���)$���,48

6�����!	($�9-.8:7%�)

&�,%�%;	:$%�)&�$�;/*

7<���)$�/��0


%�)&=16<7��*��67*�

$,8��*39 (��9) �)2>:5*!�

)2 /$��4%;!�)2 /$��4;?;

/!�)2/�-./'Æ<7*�$��

%�<7�)25*<7�����)23/

'


2 IJklmnopq

�����59=�<�7=>=?8=


4�9>5
>�@.67�5@�9>5

�� (0.2 ∼ 2 µm) Æ/.>=�?5@�9>5

�A (1 ∼ 10 µm) Æ/.-@67?8=�?5

@�9>5�Æ


'9A��:*�	$	A��68;

=B%�<��$�	���	"C27	A�

=9.7�"�'�����9>C7Æ/.

��68B:7�"����'��,��*

1	4�@7�?:@&���$�
�D	@

���A����/E��C7	����

��D7;A�����
/./��B05


���������1
	CF�68


����:����'�	A	E����

��FG�:�
��3+��	�!G7B

D�C"�
�


��������/E��+'<2�

���C7�

(1) 5��������#�	�!+

'-B72���1�'��9


(2) 
����1
�'��!�+'G7

�������4�H&	4

C =
I

t
− I

b

It + I
b

(1)

&�	C �
����1
�'��!�ÆIt �


��'�I�ÆI
b
����'�I�


�
�����'�)	��B;�

CR =
W

t
−W

b

Wt +W
b

(2)

&�	CR �
����1
�'��!�ÆWt

�
�)/%E+�'�)	ÆW
b
���)/

%E+�'�)	


$D�&	/.CF
�����'�	

A	FJ�D1
��!�	?D�GF��1

������'�I�	��E����

�E���
����	�!G7����

�����
�


http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.35, No.8, Aug 2014



44 � � 2014 � 8 �

������'�&�FB&��
$	

'�&��,K��=I���'�	�HI

��>HLGJ?
�	'�
M�����

��:�5FB& (NF&) ��+
2��H

@�
���'��FB�?������0

%��"	������2K
�	����K

'�5�LOA�>�IBC*
$ 2 ';�

FB&������������:*


, 2 IPQJCJ+-1KR3KSLD

3 IJklnorstuvw

5M6+	������$�)9N�L

2MO!N	4TO���%E�	OD
�

� 2 P�+	5�C7�OA���	 3 P
$

���	��9�M��M�!N	�L5 80

∼ 200 m 3O	� 04N�Q�O
�D7

�	H%�U��>V��9���R5


�������SE!�L�	���W

��6�SE!	'���0E���C�

�E��T<�6��FG�H9H2
��

������#��W��6� 9◦×6◦ 
-+

��0S��J���S�� 3P*3	E�

���T<�6'N�4U��FG�

L
M

=
180 ∗ 3L

N

9π
(3)

&�	L
N
�
��U�S�
P#�P���

��U	�S�� 100 m 	� L
M

≈ 2 km 


$	%5������9�5��FG


��� 5 km 3O	��������#��

�P����FG�� 2 ∼ 6 km 	� ���

�5QI
��I3+
�5�!�6��

�$QF���T<5��6�.V


3.1 6789:;<=>

58���PFG+	
O�PR1�H

X��<2
����S,�*	JK�/�

��O�P#�T#5WX)Y+	/.Z�


��/0<2C7�PFG��*
�
	�

	�PFG�	 5 km �"R���N	5�P

R1HXST�OA�	�/������

��#�T#5WX�9)Y+	/.Z��

P
���6C7�PFG�[R


, 3 +-JCKSUUYV3\V]W,

��������#��T#5/0>

N�ZLT?*[+	N/�N�1 GPS#�


�P�
C@CF�?��?*[M/	�5

�.VN���#��,��	�TO�N7

O(%��


K�P�7G$��0	CF�@��	�

TO��������#���W^7�P

��4�%E
�������#�>V��

?����&\]�95�P�	^0*1�

�3+����&
��$��0L29�M

��M�/�_��+3$�XL�$�	��

$�FG	̀ O$�����	��5��.

V7a
�
N��NN���O	̂ �L2N

�_������	7��P�-M��*9

Infrared (monthly)/Vol.35, No.8, Aug 2014 http://journal.sitp.ac.cn/hw



% 35 &�% 8 ' � � 45

�`P
��#�/a�$��������

.�Q��&M�'�4:6������

��#�Ab	��;/�D��;
���

�����#�-B7$���������

�0	�9:;/CJ	XN�
8���

�O
L2N�	�TO�R�$��"�,C

J	 3 c���Sc�P


3.2 BC89:;<=>

5b7�PR1�HXY��	STZ�

�P
���E�<2U+[R��PFG�

*
D��/��������#��Z5

�9�+	/.Z��P
����9�1


�FG0<2��PR�����*


��������#��T#5�9�

�>N/0?*[+	�+NdZ GPS #�


�P�
C@CF�?��?*[M/	�5

�.VN���#��,��	�TO�N7

O(%��


, 4 +-JCKSUUYV3Yc]W,

K�9��1>/���P�7G$��

0	�P��CF�@��	�TO����

����#���W^7�P��4�%E


�[�PeD7 3.1 V


4 norsxyvw

4.1 EFGH

5�����0.V�	
��P�5

��������#���68/Z$�F

@
\�	��Z���� 4 �OA�

(1) 
��A]fF	��������

#�O%^N�
�3+I�	�� ××W0,
Sc�P7a


(2)��������#�5 t1 �QfF


�	*1\]I�ÆD03c$�
�	��

�,95:O%^N�3+I�ÆD�d�Z

��
���fF�95	g4Ae�^N3

+	�� ×× W0,Sc�P7a

(3)��������#�5 t1 �QfF


�	*1\]I�ÆD03c$�
�	��

�,95:O%^N�3+I�Æf�P�_

���?>V���9�Xh	�Z3cfF


�	*1\]I�ÆD0]�$�
�	��

×× W0��7a,Sc�P

(4)��������#�5 t1 �QfF


�	*1\]I�ÆD0]$�
�	�� ××
W0��7a,Sc�P


4.2 EFJKLM

�	M����OA	�������

�#���3+
��P�	�INN���

E�


�	0����OA	�������

�#�fF
�	E�[ �,���3+	�

INN�����


L2�P�5V��_)2�4	���

`:*3����$�0g� t �Q����

h89 (&$ 5) 


L2 GPS ����@7�P�2�	��

������#��(%/0)2	4�/

, 5 t iX1KRjiY3Zjka,

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.35, No.8, Aug 2014



46 � � 2014 � 8 �

L α
R
(t) �\bL β

R
(t) �FG R

R
(t) ÆL2��

������#���K;/N���9�

� GPS �4�*[�*LN/	��@7[�

�O���/L α
M

(t) �\bL β
M

(t) 
�D	

���5 t �Q�h89�

Δα(t) = α
R
(t) − α

M
(t) (4)

Δβ(t) = β
R
(t) − β

M
(t) (5)

,8H\���lmk]�����E

��S��S��P�/LG5@�)2	�

����������O��QT�N


5 z{(
^R����c!�C]$d	���

������	A^!�Ee����"b7

�^�	���	T�#_>l`�����

c!��$��
!��c!�����H_

	2��*`O��a.�^
�����O

�������c!���N�����a


��������#�����	����

��������c!����O���

�P��	��P7O�`(%
̂ R"b��

����C]�$	��P����>/Z

F@�`bÆ


ST��

[1] UVc�dce�de�mnJCJ+-0-no
KSWfgf [J]. XYZ[, 2005, 26(3): 348–352.

[2] Uhf�opg�q\hngrJi]hoYip
iJCKSUUYVÆ3jf [J]. ^_`abc,

2001, 5: 29–32.

[3] jks�jl�qmkni+-0-(1iprn
[J]. d`bcefghi, 2002, 3: 5–9.

[4] lk�oms�noln+-JCKSUUtpq
r [J]. jkeldYm, 2004, 33(1): 1–4.

[5] pmn�son�qpu�mn opqrestu
v [M]. �q�oturtuv� 2004.

v|}~ 41 �w

3 z{(
,)@�HÆ�r?�s	v		wr?

��� Mie ?�*`ws���HÆ���'

�$�NF���	:/.�`w��x(7

O@7���7`�

(1) �	$�e���tHÆ0x	^R

α�C]u`	HÆ��"A���Z��#�

OAÆ�w=+0:	�"A��'�		gy

;5��tuN
K α�	\�)N�	HÆ�

�"A�Zyv�z


(2) �	$�e���tHÆ0x	^R

β �C]u`	HÆ���'�z.	{x@7

�		�"A� C]�z


(3) /.�! α � β �F@��$�	HÆ

����"41yw0	���Q=	�
�	

g���"E�=Q
�	$�e��HÆ

0x	���"41E�=Q�v���5�N

�zB�/.>V���/��0+x


ST��

[1] |hn+-0-(1Jiipgf [J].ldejk,

2005, 35(12): 913–916.

[2] Chen Z W, Liang X, Xu X H, et al. Infrared At-

tenuation Analysis of Lognormal Distribution Water

Mist in the Atmosphere Windows [C]. International

Symposium on Photoelectronic Detection and Imag-

ing 2009, 2009, 738337: 1–10.

[3] {|�y}znqw3+-}{x{~Vy�n [J].

d`Ym, 2008, 35(3): 48–52.

[4] Wang X. Application of FTIR Spectrometer to the

Test of Extinction Performance of Water Fog with In-

frared Emission [C]. 4th International Symposium on

Advanced Optical Manufacturing and Testing Tech-

nologies: Optical Test and Measurement Technology

and Equipment, 2009, 72833: 1–5.

[5] �~�z+{�|d|�mnwJ}g3}{�x
gf [J]. dxyZ[, 2011, 23(3): 201–205.

[6] |}�~ E J. z{dZ�|a}~axy [M]. �
q��}tuv� 1988.

[7] ~�nqw3Æ / Æ+-~gx{gf [D]. ���
���}� 2004.

[8] pmn�son�qpu�mn opqrestu
v [M] n�q�oturtuv� 2004.

Infrared (monthly)/Vol.35, No.8, Aug 2014 http://journal.sitp.ac.cn/hw


