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Infrared Star Target Detection Based on
Maximum Energy in Daytime
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Abstract: Because of many factors, the infrared star images acquired in the daytime have a low signal-

to-noise ratio and a nonuniform background. The star targets in the images can not be extracted by

using common filtering methods. Currently, the common morphological method is also not ideal for

the processing of star images. Firstly, the background characteristics are analyzed and the multi-frame

superimposition method is used to reduce the random noise, so as to improve the signal-to-noise ratio.

Then, setting a threshold, the background in the superimposed star image is removed and the image only

containing targets and noise is obtained. Finally, the star image is processed by using a template similar

to the star in size according to certain rules so as to separate the targets. The experimental result shows

that this method is more efficient in star target separation.
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F (i, j) = T (i, j) + B(i, j) + N(i, j) (1)

5
�T (i, j) �����B(i, j) ,6#���

$� N(i, j) �%�*�8)7/569

*!�98+*��,��������%9

�-7*���1#.&	�8��&���

"9:�/$���';::Æ<�;�"�#

�"�=;�#7�����9Æ$��%�

*($�#"���$�Æ<)�8+��<�

�"�# [12] �

2 pkqIrJKstu
"��	)��0�==>1��2?�

��3@	�=
>?(4�)<��
��

����$�
8)���&�Æ	���

�#5����=@2A��ÆA�>���$

���*+�4��	
)��������

�������(6,��(����	

,�-��>�������0&�

� 1 �!�� 0.8∼1.0 µm �B�B7"+

	�.8/.*	
)������"�$�

3@"C�����9C?<	$�
�:: 15

�������(�.%*� 2 @6�3�D

����(�����EA������2

)�5�

B 1 DCE:DEB

B 2 FFBG 15 /F;<EEB

'(��(Æ=�$��1�(��0H1

 ��	
�	�/$��'(�������

�G; �0&�GH(�9Æ$�� ��I

2�3�23�45�����
�H �I

2�5����I32J��!$�>J��6

!7�
�/��� [13] ��&�8
����

��9	��I. ���"�7��&���

0�����	#��:�@���3?��#

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.6, Jun 2013



36 � � 2013 � 6 �

2I����.� ���(@2J$���

�/2A�1A	����B96G;KI2 

����	
�KL �C2H1&�7��2

C$K.&����D,��"��;����

�I��E#������I.��*%;�

�K��F#2�.GH"���"�<%��


*%K��'4�M	���LN;���

�9ÆO��6/�6 �#=I [14,15] �;�

��&3�I2 M×N �P>�GH��0&�

���4�I� 25×25�	�P>��;���

����?� 20×20�	��@1�*!Æ=	

5


g(i, j) =

{
f(i, j) f(i, j) ≥ th

0 f(i, j) < th
(2)
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th = E + kσ (3)
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( a ) Sobel TP

( b )Prewitt TP

( c )log TP

( d ) UVWYa

( e ) ZXTVYa

B 4 [YTVEYaWX

5 ~�
���B7��"+	!���*�7/

(�"��
Æ	���������GC

?<	$�
�4��1�����
��

��.(1�0H1 �
��0&�N���

����(����Y��;���� �Æ

=�!�Z�KOH$���� �Æ=(��

�������V"-S������;�

�2%I/�!7�.K�/�(������

���[[Q,E�A	
3�$K����

��

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.6, Jun 2013



38 � � 2013 � 6 �

RP56

[1] S\Z�\][]:DBGTEUÆV^bc^W
_XY\` [J].QZR[,2011,11(38):79–85.

[2] \\�a]]]_bW`BGTda^bce_V

[J].^STUVQWW_,2008,3(3):228–233.

[3] fg�d`c�a]]]_bW`eEZddaE

^b [J].^STUVQWW_,2008,3(1):77–80.

[4] fh�̀ ai�bg]cadefhgibE:Dj
jda^bTV [J].QWW_,201110(31):1011001-

1.

[5] `e�fhf�kkl�i]gcjhedkdd

aE^bTV [J].QWXY,2005,31(5):55–58.

[6] e:�Sfi]cajhUÆVgbE<`Djjd

kda^b [J].Z[T\]hW_,1999,18(4):305–

310.

[7] `j�Slm�nko�i]gcjheE:Ddd

aE^b [J].Z[T^QR[,2001,30(2) � 96–98.

[8] pml�m:m�qn]ijcaroc^E:

Djda^bTVpVk [J].Z[T\]hW
_,2007,23(3):209–212.

[9] `\q�lln�o^m]cajhXYEErBG
dkrsce [J].Z[T^QR[,2008,37(1):143–

146.

[10] Khan J F, Alam M S. Efficient Target Detection in

Cluttered FLIR Imagery [C].SPIE,2005,5816:39–53.

[11] `pn�`CF�st�i]:Djjdkda
mn^bEtouc^_V [J].Z[T\]hW
_,2008,27(2):95–100.

[12] pt�oqr�pqq�i]:Dda^bEUÆ
VjhvrTV [J].Z_W_,2005,33(2):200–204.

[13] qrs]t/:DBGjjda^bTVsw [D].

tx�qTu\�W� 2005.

[14] Ffrench P A, Zeidler J R, Ku W H. Enhanced De-

tectability of Small Objects in Correlated Clutter Us-

ing an Improved 2–D Adaptive Lattice Algo–rithm

[J]. IEEE Trans on Image Processing, 1997,6(3):383–

397.

[15] Caefer C E, Silverman J, Mooney J M. Optimization

of Point Target Tracking Filters [J]. IEEE Trans on

Aerospace and Electronic Systems, 2000,36(1):15–

25.

u`ab 19 cv

d 2 efghijklmnopqrst

vywu vEi

4 5 6

wD 13.141 10.437 17.811

_x 28.571 17.493 41.275

asx 5.345 4.182 6.426

BGbW` 77.468 31.564 33.391

wxbW` 1244.038 1485.676 1035.888

RP56

[1] qt] CMOS BGyvxuEyvxTVksw

[D]. f\�T`uWvf\ZWzz{ywzas

w{� 2004.

[2] Tom Shanley Don Anderson x]qy�|{{�|

zm{] PCI uvwx (|y}) [M]. z}�{P

i]|}|� 2000.

[3] Specifications of the Camera Link Interface Standard

for Digital Cameras and Frame Grabbers [S]. 2000.

[4] PCI 9054 Data Book Version 2.1 [S]. 2000.

[5] PCI Local Bus Specification Version 2.2. PCI Special

Interest Group [S]. 1998.

[6] }Æ�~y~]ca PCI ~~Eu}��BG~v

wx [J]. z{Z_XY, 2006, 27(2): 16–20.

[7] ���pÆ�] VC++ |}~� [M]. z}�{P

i]|}|� 2006.

Infrared (monthly)/Vol.34, No.6, Jun 2013 http://journal.sitp.ac.cn/hw


