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Experimental Study of Polarization Imaging Detection of
Camouflage Target in Grass Background

MAO Bao-ping, HAN Yu-sheng, YUAN Hong-wu

(Key Laboratory of Polarization Imaging Detection Technology in Anhui Province, Hefei, 230031,China)

Abstract: The polarization characteristics of both a camouflage target in grass background and the

background are studied experimentally in different wavebands at different observation angles on an indoor

simulation platform. The optimal angle and waveband for detecting the camouflage target by using

polarization imaging are obtained and verified under the outdoor condition. The experimental result

shows that the polarization imaging can be used to detect the camouflage target hidden in the grass

background under certain conditions.

Key words: polarization imaging detection; camouflage target; experimental study

0 RS
���
�������� !��	�

	
�"��#�
��	�����$�%

&�


'������(�$)����

����������������*+��,

� ��!��* [1] 
�����"����

����-�./�#$���%%�
0&

���'(����)�
'������*

 �!"
� #+���!�(�'1�"#

2!�	��
'$%3��,��	���

��$4�����%*�5&

'%3�-

&'.'678	�/(9$�)*%3�0+

,(1-6':�2;
34<.)Æ//�


'!"��0)	��*1%3���5=�+

���	���2Æ,3+�6	�0
��

7)' [2] 
8-4/.59>6/<.�:0

?@AB�2014–03–20

CDEF�TUVWXYZ[ (41176158)

GHIJ�\K] (1989-) �^�_L`ab�cdefg�hiefjklm;nmop<
E-mail: 632255862@qq.com

Infrared (monthly)/Vol.35, No.5, May 2014 http://journal.sitp.ac.cn/hw



� 35 ��� 5 � � � 35

7�8'�=�,3+���	��
��
'

%3�7�91&�2�> ?3� #�
'

��7@A
����	��2���M:4

/,3�B��5�2�NO
)Æ//�4/


'!"��@A
�����	��$>,

3+;6�<�6Æ


1 qrstuv
78=7 (Stokes) 9 C	>:?=


'$�$)&//)-C��>P� S =

[I, Q, U, V ]T ��� I 	Q�?��'� Q 	?

=;6
'? 0DR
'? �E1� U 	

45◦ <
'0 135◦ <
'�'SE� V 	T=


'0U=
'�'�E1
�@F>� I �Q

� U �1$G?AHB 0◦ � 60◦ � 120◦ @�


'I-&?�'C! [3] 	

⎧⎪⎪⎨
⎪⎪⎩

I = 2
3 (I0(0◦) + I0(60◦) + I0(120◦))

Q = 2
3 (2I0(0◦) − I0(60◦) − I0(120◦))

U = 2√
3
(I0(60◦) − I0(120◦))

(1)

4/78=79 >P#2DA #	�

/(�
'' P 	

P =

√
Q2 + U2

I
(2)

2 qrstwxÆyz{|
��B+	$)��	�JCKE�%&

��S$�DF#2GL	�0
�HI�E

V��6	��#���EM�J
8-N/

�FNWK	B6L)XG (OMG�HMG)

��B+�PNFNWK
I/���	�F

NWKY&/87O#�? / �P5=��?

J"��4/QK�QAHI (RR@A�LS

1)[4] 


2.1 Z[\]^_

��> S?3��	��*=�
'%

'��MN.9>MN6/>N/->8'�

�'�N>62?`�FN	���2*8'�

*=��
'��7� 
N/TaU(�`/

?b�cRTNONTVb�V
TaU?bN

>�N8>�W
'?b��?P%'0Qd?

�����UV,R8.5��?�`/,3


X&MN�;ST&�?b�U�8Ve�-

>8' (40◦) �N�*8'
'��-W�2�

�
MN.
'����MN�)ÆXYX 1Z

)
MNAF�Y��	�FNWK6Z8@

A>�� 50◦ 8W[7��X[ 5◦ NY$\X�

!"�ZNY 13 \�M!7�8� 110◦ 
MN

�X�8'!� 390 nm � 400 nm � 430 nm �

620 nm � 625 nm \�=��C?,3+��	

��
'X�


] 1 ���������^�]_f]

2.2 \]gh�i

:07�8'�=�+! �	�
'!

":0
��<.��	�
''`7�8'

^S�[\�1&NYa_C7
'X��2

�?3�B?�7@A�OMGPNFNWK�

HMGPNMNWK�1&�2�b<V]�

YX 2 Z)
j]?3XX 2(a)∼(f) �k�2+

?3	

(1) �:0=��
����	�?�2l

���'�
''�^ScdN8$m


(2) cX 2(a) � (c) � (e) @,�'b<X#

2^��@A��'`8'^S��6_�L�

P`��WKa	enC`�f$�=��b<

^ScdN8$m�@A��'/g&h8L

�P`WK�,HMGP`��'oS!8O

MGP`
p	c8@A/(Y&�Ea2��

2�?��7�h�,7�8^!#��bc

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.35, No.5, May 2014



36 � � 2014 � 5 �

^!�qb�'oS6N,c`hcd
LdP

`�/()�?e�Y&dEf(2�
e7�

8� 110◦ UT#�c8U�802�8g��

i�f(2��b#�'f#M!


(3)�X 2(b) � (d) � (f) @gX#2^��

P`�
''/g68
�
p0	�/(�

hi'6%&9j
?<`�hi/(ZdE�

k�(/hI:0hi(���	�dE:0

�
''
?<0��	�/((/#��L2

�i�l-j/(?el-I\k�rY&j

?��2�i6�l-j/(hil-�*\k

�rY&j?
e2�?2I\k��Y#�


''�! �*\k�c8��?�
'-&:

m>�
''�L
�X 2(f) #2^��P`�

/(�7?e�2�iL��V]b<�Sn�

�6�
''
�Æ�/(s/n��!�


''�p	q�Æ/(�I\2�Zr)k�

!
��l�/(��*\2�r6�!�td
[5] 


(4) cpob<#2^��7�8h8 80◦

#�HMGP`	���':k`h��
''

p`u7�8'�n!,!g'n!
qb�b

#"	���'X�	��
��7)'�:

k`h�,
''X�L �7)'�:kn

!
�",3+�m<ASn�/
'����

����	��td
X 3�HMGP`�7�

8� 80◦ qC�6Æ7)


(a) lnmnop]rq

(b) lnmnop]��q

(c) rosst]rq

(d) rosst]��q

Infrared (monthly)/Vol.35, No.5, May 2014 http://journal.sitp.ac.cn/hw



� 35 ��� 5 � � � 37

(e) tosst]rq

(f) tosst]��q

] 2 nopuvqu]]�rqr��qw

vwxvs�tqyu]Æw

(a) 80◦ x]rq (b) 80◦ x]��q

(c) 80◦ v]rq (d) 80◦ v]��q

] 3 tosstws�ty 80◦ xv]rq

p��qzw

2.3 xy\]]z

��NO.5Z #�M:7�,3�.

5HI��#x'�#%5'�yFNWKZ

�.5��
������?`,3+�2�


'����FN
FNWK0.5�0�	B6

��B+�PNWK�
��6{|�@A
M

N{zYX 4 Z)
c8�Mn,3�z}�F

NAF�->~{7�8'� 40◦ �7�8'`

?`-&^S,^S


] 4 ||��]_f]

`#{^S7�8�^SQK�� 10◦

∼140◦ 
FN����	��
'%'0.5

FN��)|�R�
��
''�L,f^

S�h
}AFN �34)|	.5
'��

�7�8'� 80◦ ∼100◦ S{#7@A
�+�

��	����6Æ�/g�p0.5MN)Æ

�}
.5
'�����6Æ7)YX 5 Z

)


(a) }~]�~] (b) rq]

(c) ~�v]rq] (d) ��q]

] 5 ||���z

(I}~ 41 �)

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.35, No.5, May 2014


