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On the Infrared Detection of Large Surface Targets

WANG Yi-feng

(Kunming Institute of Physics, Kunming 650223, China)

Abstract: Large surface targets are mainly referred to the military vessels of more than 8×106 kg

displacement, typically such as aircraft carriers. The infrared radiation characteristics of aircraft carriers

are presented. On the basis of the infrared detectors mounted on a synchronous satellite and the standard

container structures carried by a large cargo ship, the ideas of design and application of a simulation test

system for infrared radiation characteristics of large surface targets are proposed.

Key words: large surface target; aircraft carrier; infrared detection; infrared radiation characteristic;

simulation test system

0 01
���	�
������������

�� 8×106 kg 	�
	
�
�����	

��� (	����) 	�������


����������������
�

���������������	���
�

��
��������������
��

�������
���������


(��) ������� 	������
������
���������!

���� � �������������
��!�"
#��

1 ��� 234
���������$�" Æ���


�#�!$���
Æ�" "�����"�

#%������������%������

�&����
$���&����������

�$
�
'��(�%�'�'
 �� 

	 19.37 (�)�)�%
���'� 1.7 (�

��(�%�* �!!
�%�&�*�+
+��

!)�)�%��(�%
�''

)"����� ��'�� 25 (

!((

�%"
!
 35% � ��'�� 20 (

!

( 53% �

#$%&�2016–05–26

'()*�56! (1963-) �"�#$%&'�(78�)*(+9�:;,<+,Æ=>-,
E-mail: wangyifeng63@sina.com

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.37, No.6, Jun 2016



2 � � 2016 	 6 


�#-Æ�����$%'�
)*�

�"�����.
&�'+#-���!,

(�
'+#-
/�0) 300 m �#�*

� 80 m�#-!�
��,- 30(--
'

"�#-1./$�.�+$����'�2,

3�!��-%�
/&0$���.��

(�%��
��%�&���"�''/

(14�0
)*�01)'�*1�1.#

-
�
'�'�5� 60 (	��6'�*

1��'+#-
'�23274�����+

��,�2.-�8�52������3

43���
��5�.��66	
����

����������!�
��7�

�#-��458�"�67#-�


58/709:,�12�/!
����

�	9�1+#-'��;�<��
8��

98�67������:�3/�#-�12

�6'�
9�1+:=�9��� 7;;


<>�4��
�:5<��=�3;�


���1+#-'��>�0����>��

#-
�������3<9.=�=�'�

��8?
�

2 �� 2?1@�./AB
��
�������������

���
�����*�''	���
��

�
���������Æ�
�=����

��>��?�<�*����2
67��

@89:
����!�����>�<;<�

�=�>@?���3A���?@B�AA,

B=?*����������!2
67�

�
;�����	@C
D� [1−6] �E)�

C
A@C�	BD�01� 100 km 
��

����
�'3�� 2000 km �
��4�


% 4000 km 	�
������?�3��

�������*��EC4����D>�

EFGF�H�I 1�9	�6;�
9GI�

GF
H+BD�BD�+BD�9�

>���GF8H+� 200 ∼ 2000 km ��
+

J 1 IJKF?G@ABHKL�CLMIC

JDDH4MEFKK�NGNELHOO

BD��P5P��@8�Q5�����)@

865�<���H+BGFI@8�/�>

"M
�N��F)����������

�	RQ���������"/��R�2

NRQ�� (G��BHS@) J**��	�

R��9THGF�0E)SIGF���

A/�����

12�)��>
�HGF��0�

��RQKOPQ6L�
�;�	�0�

��>��R��JSIGFBD
���G

FBD/&!@865/& (23 T� 56 9 4 M)

P>
UBD�	>RBD��BD���	

36000 km��6GF�	@8>RBDGF�P

;@8�*V5��WP��� (@) 
KX

�������>�@>
SY����
��

Infrared (monthly)/Vol.37, No.6, Jun 2016 http://journal.sitp.ac.cn/hw



� 37 ��� 6 � � � 3

�
��������	@8>RBDGF	

T2�H
������

L#�����
��9U:	 400 m��

�/�*� 400 m 
�'+#->�Z��

�=0�������
>7������D

��67�����
��9U:�M7��

� ()65� 50 m) �12'+#-!�'��

Z� 8 �=0���<��>72 ��� (/

�<M
) @7���[
��9U:����

3NUN01�����
�12'��&O

�
�O\��67)�)P]ÆV
WX�

Q	�� 10 �=0
ÆV��D<�PV��

=0��Z
��Y�R��Y0S^Q�

��D�!�'���
GF��R	PZ�

��'���'�'S
GF3�S8�TU

UNBV9U
>���P5��	�	%�

��[W��C@%���	_F266P;

ÆV7W��*��	P5���H�BXT

��

!\UXYZX'�4	
���>�=�

�[
�����
���&��<,]

�`�Ya1
�P5�:*�V.8����

�������	b[
��'�G^/�L6

�W3Z
[��
�cR��	%��

�
�?I��)�+ÆV�D�(�R2�

!�)����X9,��Y6�����
�

_
!���E&	 20 N�����0) 25

N�=�
��0) 30 N��4�5� 35

N��	Z
��0�X9�!��_�4

����_�')'��=>�\T2

'��'��]*1�#-'�23�5�^`

,��ab�--��\���'2!���

� 300 km 	�
��H����]����>

(R�c44) ��	2��_�@L
d^

�!��X9,��"�����66�+

ÆVP_9e
��T�
P]������

�
�����5���
�

3 0CDE:F123; 24G3
45H1IJK

_$��-��6	_	�7�E)_I

$f�`Y� 1`2�
 (�a	[Wa�'

�)a$��a$/c��c-) '�d�


-8TU (ZI 2(a)) �	�<� �TU (ZI

2(b)) 	]b��� �c-�d '��eN


_$��-�U ����������T

\Cf�6I 2(c)�9�b+����
!
P

Z;cfg�E)2�	��
T\Cf ]

���?%h���	T^�'+#-�

�>���
'�9i�<=!>RGF�


������*U �����������

����!�"�6I 2(d) �9�

�d eT\Cf	>�d�e��U

 ��Y���������������!

�P�	2	���<f���7�
��6

6��������>_`�
������

(+�	�Y6�L#>RGF�
�����


��9U:	 400 m�D
?���
T\C

fa!�� 400 m /
�j (d�j�	�g�

��P>
'�9i��@��>9�

�>
'�9i) �67>RGF�
����

��M���d���!�12�>[
�

!����PZd'�M����>���.

�
�)�����

6I 3�9�67�����b
�>W

�9TcY��Y���!�12��	T

^4Igh
�����

4 6LM
!\UXYZX'�4	
���>�=�

�[
�����<,]�`�Ya1



)k��:*�V.8���fL�!d�

�������.=�;��67i?
_`

��67hghN�M,(�12�i��

D��&O�
�6hghNM
 (Y6j]�

>RGF�T2
�����) ��<;<��

=��	��f��ib����
���

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.37, No.6, Jun 2016



4 � � 2016 	 6 


J 2 (a) jLelkHmflknÆ(b) o=m>jnoÆ(c) Nm>jpnlq>mflkn�org
oCLlkmkplhismÆ(d) qnrojHplhismknKtopquvl�rpwqs

lHCLMICtlortoslgoCLlkmkplIrst

	�&��a�
��<9��E)26

6�+ÆVgW*��	m�Y�����

!��P;
.�T���0���
��
������
�

�<>RGFBD
������4�

�����
���������UN��	

9U
�n5�3�
QQ����
!�


��
'�"u�?:v� =�7��D>�

�=0
ÆV ()6t� ) �2,�op

��
�<9����	�����	:)�

uw
T<�'���e��
������

(+���!
]b�<;<��=�67�M

���;cfg!�P�
���!
�

�����12'��	0�����
�

�����

Infrared (monthly)/Vol.37, No.6, Jun 2016 http://journal.sitp.ac.cn/hw



� 37 ��� 6 � � � 5

J 3 toslgoCLlkmkplIruex4vtuo=vwyrpwqslHCLMICk
wxM�MJJxpgoNxzqryHCLlkmky{oy

?@��

[1] z|Æ�}sz�z{�{||JMIEFHtM
CLMIC}u [J]. AB, 2011, 32(6): 34–38.

[2] z|Æ�{~v�w|x|yCLMIst4ME
FH}~}} [J]. ABCD, 2012, 33(9): 515–520.

[3] z|Æ�{~v�zE|yCLMIstH4ME
F (l) [J]. AB, 2012, 33(11): 8–13.

[4] z|Æ�{~v�zE|yCLMIstH4ME
F (y) [J]. AB, 2012, 33(12): 8–12.

[5] z|Æ�z~{||Mqsy~o}��CLMI

stH4MEF [J]. AB, 2013, 34(7): 5–8.

[6] z|Æ�~�|yCLr�stHÆt4MEF [J].

AB, 2014, 35(12): 1–7.

FGHI News

JK DRS LMNOPQRSTUV

WXYZ[\]^_`ab[

c www.drs.com defg�78 DRS9N
:OP;h788<=>Q?�@A (DARPA)

Bi�RCD��SEF� DARPA 	�jk>
��"����@	TUVGR�&=
lW
XY��HI�ZJ (FPA)	[K�I�LQ?
\]MNOmUP^_E�QR`SVTiM
UVa��nWXbcd	�YeZ�

fg�jk>��"����@h�oi[
Oj[p,��"��	XY\]��mUQ

?^_[Wkql_$`�arl��pb�
cmnbo+,	stXd��de�

DRS 9N:Of�RgpBqfg	=h
ijklr�mPsG	unvo9Nptu
fvHI�ZJ���&=q��wjr (ROIC)

�stXY	juxyk��SE� ROIC�t
w�Rxvy=hijk������fxw
x�DRS 9N:OpyQt��XY\]az
� 5 µm � 6 µm 	��pb��{��SEzF
GR�z{XY|M{Xa||M=	��H
I�ZJ	W}#K~��[W}�~N+
,	�o� � }~�

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.37, No.6, Jun 2016


