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Abstract: With the increasing of the imaging resolution of remote sensing satellites in the future, their

coverage range will become wider and wider and their observation data will increase greatly. The existing

manual monitoring is far from meeting the demand. Therefore, ‘intelligent’ monitoring becomes more and

more urgent. At present, the space-based independent video surveillance technology is a hot spot in the

field of computer vision, which involves in image processing, pattern recognition and artificial intelligence.

This research is rich in content and has a wide application range. The key independent recognition

technologies of abnormal moving targets are summarized from three aspects. The key algorithms are

presented. The advantages and disadvantages of some typical algorithms are analyzed. The technical

route with excellent robustness, high real-time performance and good detection effectiveness is given.
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identification

9:;<�2017–05–19

=>?@�A� (1992-) �Z�[\B]^�_`abc�deabfgÆhijkCDlEmnojpq�
E-mail: fengky@mail.ustc.edu.cn

Infrared (monthly)/Vol.38, No.9, Sep 2017 http://journal.sitp.ac.cn/hw



� 38 ��� 9 � � � 15

0 rs

����������������	��

��		
�

�
�����	��	�

��
�������
��������

��������������F���

�������� ���������

�!"��#�$���������G��

�%��������	&'�����

�������(�������������

�����)��*��
�

�����


�
 ��)��
�
!�"�����+

�#�!,��$+���%+������

���$��������!�%+�����

�	&�������)������	�

���%��������� ��&���

�	���)������)��!��!-�

#�����&���	����+����


�)���������'������


��( ����� .�!�!	���#

�����
/��"0���" ����

��1����������	## ��

��
�������2�����'��

���Æ���$3�������&	,

����45 �!)����"�

1 HtI�uvwxyz{
1996∼1999 %#�&((�
*�� �+

$ (Defense Advanced Research Projects Agency,

DARPA) $%% &'&�!#(,'
"�

���-�(.��
���#� VSAM[1] �

/��#�&$$��$6G ���7��

 �)	��0'1)(�������


8���������

DARPA )�9
 ARGUS-IS  ����

#��/#���(*%��*��++&&

*,%'�(%��)��(%+���,)

"0+,�-�-.
/�/�)��2!.

*30
�*�(%�:� 368 �&%.*1

/;��4 40 km2 2��-%���
� 5000

m 
0�. 0.15 m �*�� �
�*���

	35/�+ ���6J�,��	7�#

���10��*�1<�1��1���2�

DARPA 8�9
 ARGUS-IR 7�����	,

�#���#��/#�:� 130 �=3��

����4	2���(�$�
/��6

J� �>5����
�*�� �Æ#�

����� ARGUS-IR ���Æ#����"

ARGUS-IS �6.��&& 24 h >-?9���

��� ARGUS-IR 4.7:"7�*��++

 �)-@�3����#�;�89���.

4�DARPA 4�!�7::���� 24 h 5

Æ��#��

/ 1 5� VSAM 01;6

/ 2 5� ARGUS 01;6

<7!���67 20 8<(9�;7��

<7�����:<7!��(��(�$A

B=$8�!&79:�7�6-;�
�;

�	3(��
/��C*6J� �6J#

� [2] �

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.38, No.9, Sep 2017



16 � � 2017 � 9 �

/ 3 <D<==>>K01>?/

=( 4
>�/6J#���?@����
�����	
/��?@E5��A@��


�*�F*�����
/�3(6J�

/ 4 <=01G?>KB?/

C+� Fayman#��	
/� �)�

	�@�C%�HA
/-�C%�
/23

�C%�45��9
�;C*�B���6

J#� — C*6J [3] �/6J#�C�&72

4��I1��Æ@����
�*AE	�

�*A��B-��J2���
��6J


/����

/ 5 DDCG?>KEK

E( Surrey �!D�
�6 ���7)


/�8
/F�#��6J��� Predator

#� [4] �/#��F�#6J39�6J�

!:�,)F�L��;A��6J)�,))

�4BFAMNGE��)�CG
,))�

���,))�D�6J)�<O���=>

EH�
/&��?�+ �4BFA	I�

�)!:@�����E@6J)�,))�6

J)���)�F6.���
	���"
/

����)���6J�

/ 6 Predator 01>KEK

Infrared (monthly)/Vol.38, No.9, Sep 2017 http://journal.sitp.ac.cn/hw



� 38 ��� 9 � � � 17

	( � ��
/���������

��A@����/���	PFF��J


(1) 
/,)"6J
��2!#�:G�

(%B+�	�CH
/��,)�6J�

(2) 
/DK�0
�0
/DK���

���A�"0"���)&Q�

(3) 
/"0��
���)������

	
/��DK�����"0L3�
/

EH9���

�I���( ����(�	0;
F

L����AE��0G
/,)�6J�DK

�0�
/"0��##���II �	��

����JJ2��R(3;�5�K���%

7E��,LM7F�

2 HtI�uvw|M
2.1 N6OP


/,):R�(%B+(�09C�

�"
/��5
/�'�1(��@'�

8�
/6J�"0�����G�
/2

3�3Æ�#��S"O���H1O��24

�F;�

S"O�:�'�(%"S"(%�

���"
/�0�EH [5] �9
&7 SCBP

DK�S"IN��'&7�0B-�.4

��",)���EH [6] �9&7�O�Q#

DKMS"NI�C��,)���EH [7] �

9&7�0��E"S"IN�C�
/,)

���S"IN�#��T�U����	

	�V:		S"�>?C�
��JS"

�� ��S"IN�?�PL�	�

�	�JS"�EH [8] �9
&72��

K�0'S"IN���/���� Stauffer #

��9�L.
KNI [9] � Elgammal#��9

�MW�%NI [10] ��C��J�0#	��

S"���G�2����:�.E#�K�

LX�J2�(�80M�E�YL+N�O

'MX%'��S"IN�

1O�:��HN1(%	�(%'M�

�/O9C%1��%'2��N�Q:

C�
/�1O�O�7�JS"�R����

�����-�V�C�
/ L��70Z

�O�	�
/,)GO?:��P [11] �EH

[12] :���1)� ViBe #�S[

/0Z

�O�EH [13]��HN11O��&Q���

��9
F1O���0C�
/�EH [14]�

9
�;6.���;�O��\���C�


/,)#��EH [15]/�1O��S"O�

T.��
C�
/,)�

24�:��C�+ �(%��7�Q

�PRC���PQ+ ]�6-��J�#

3	23��!�24,)#�. �NUO-

�-�1����0'����O�V( [11] �

EH [16]:�24"L�T.�#���,)W

%�C�?XS�
/�EH [17]6.24"�

C�NID�(%B+��C�24��09


T2�
/�

^
�F;�	�
/,)#����E

H [18]�9
&7C����
/,)���E

H [19] �9
&7!�PC0#��23T.

�
/,)���EH [20]�9
&7UQ�R

S�B�ST�,)���EH [21]6.B-(

%#�F23M	
/��
,)�EH [22]�

9
&7��JR��PNI (Auto Regressive

Moving Average, ARMA) �C�
/,)�

R 1 STUVWXYZ[\]^

�	!;���#V(�6.��#��

#(�	?,#���11�EH [23] �9


24�"F1O���6.�C�
/,)�

��QUV LK 24� [24] �,)���1)�

VW�,)T2�
/�" HS 24� [25] �

,)C�S"��T2C�
/��%EH [26]

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.38, No.9, Sep 2017



18 � � 2017 � 9 �

�� LK 24�XY24�0S"�C�Z�

G_[M�6. HS 24���
T2C�


/,)�

2.2 N6_`


/6J���5Y��CH�
/��

B+(�B-�@�OR
/�C�ST�

C�W��E	�CH
/��3(�����

EH [15] �9
&7-�0#� Mean Shift

���,��9
 Kalman S`)�Va[b�

����5���TU

/Vac��45�

EH [6] �9
&7PC0#�A�VWS`!


/6J���E�9
"�O��Va\2

+�#��EH [27];AXMPC6J��G

[b��9
&7�@6J�PC6J�L.

6J���EH [28] dPCDK" Mean shift �

��6.��Va\2�:� Kalman S`��


/�@�)�U):� Mean shift ��	
/

��6J�EH [8] �� SIFT DK]^�$�

�CV/6J#�U�Z5B-6J�EH [5]

�9�W+NI�_3eX�G`
6J)

�a/45�EH [23] �9
(. LBP [��

C�23� Camshift6J���Eb�9
&7

KalmanS`)� Blob]^��
/6J���

EH [29] �9�!2�:F
/6J#��



/6J�����Eb�9
c1 Mean shift

�6J���

11��6J���#V(��:�P

CDK��@0#�6.�#��WVa\2

��� Mean shift �����@6J�Va\2

��� KalmanS`)T&Va[b���
/

�@��)�

2.3 N6abcd


/DK�&�DK�PCDK�[�DK

#��Y��DK
!�DKN��R�
!�


��7
/���V:R�Y!�H��c�

Z��Bf��%UQ.O�DK	7@IC

�
/M33	 [6] �

EH [12]	 SIFTDK�SURFDK' ORB

DK��
�A"����9
N;@� SIFT

DK@IW7&#��:�DK($L]^�

�N\�$]^����d
���G��EH

[11]�9
&7[]^�C�D�#��gZ�

5�#��(%+�F?3h�8[�	'�

(%[��(%�5���=>2� ]HQ
\]^[��G�
������EH [30]�

9��;��C�ST�?�����0
/

�ST���	!^ST��;(+���0T

2�C�ST�3;
XY��0[\23�

��
/DK�0��R��Y!�4A

�HA����ZY��/;DK�0���

�����]��������+��A�

(����:��3	���		�=5C��

��3;�����
/,)��:����

���#N�

2.4 N6ef12
�)��:��W%��ie\N�:	


/��"0�6J����E���g(%+
��/���%��F�j8L�I3R(%(

3023��$^�#������]���

�������"0��k�9�L�!:NI

�GE#�_^&����(�

`>N�� (Support Vector Machine, SVM)

:
���1 [���#���DKN�

af� NR0#_�� NR0#_I3 N-1Rl

���/;?,�0����0��Kl��

�NY��������

EH [31] ��R�/O��(_UFA/

O@`M SVM GEG�;A;@hM�]


UFA�
�*��	7`>N��?)g5

�FA�:�QaH#�g9���
����
���EH [32]�9
&7Y�!:N��`>

N��!:#���Z�b<
�h���G

�`>N���!:�#�EH [32]�9
&7

i���N\`>N���`j
Nb']

c(	`>N�����-��,��9
�;

Fm`>N��^��k.#���

`>

N��^�k.��nM����GEFA�

���^��)���EH [27]:�"de�;

�DK���&��A�gbR�DK�0�
3;
@I��DKN��E;AGE;�


Infrared (monthly)/Vol.38, No.9, Sep 2017 http://journal.sitp.ac.cn/hw



� 38 ��� 9 � � � 19

�*"L3�� SVM ��)�EH [27] ;

AI3l_�`����9
&7l_�`�

�����m L3�*"#��EH [34]�

9
&7C�ST�Ag9STL3��#

��EH [35]�9
�;�!>f!:gh�&

7ST�a�L3�,)#��

&7�)!:���
/"0����	

	Lb!����GE��)�"�
��&

�����(�=53;Lb!�GEFA��

�&��������(����&���

���#�(�GEFAG�	��E@��

%��#�����SE@c:������

(�

3 �}
�&�
/������G�����

��)���n#� � i����"���

�����^�+��	TU'����)(

!��45��3	�S\�
���9��

�#�;�c!�aA�,������^��

���	0;FL���VT2��&�


/����#�o�	Ld����oG`

>��&����GEFA��30���7)

��]��E@�
/�������A#�

(�	TU�E�	?9,���dd]�( 

�e!
"����-.��
�����

����,�����������	�
�

b&Q��������)��������&

7�)����&�
/������45�

3;E����"���

ij45

[1] Collins R T, Lipton A J, Fujiyoshi H, et al.

Algorithms for Cooperative Multisensor Surveil-

lance[J].Proceedings of the IEEE, 2001,89(10):1456–

1477.

[2] Gao Y, Zhang X L. Zoom Control of Wide Area

Tracking System[C]. DBLP Conference: 5th IEEE

International Conference on Intelligent Systems,

2010:402–407.

[3] Fayman J A, Sudarsky O, Rivlin E, et al. Zoom

Tracking and Its Applications[J]. Machine Vision and

Applications, 2001, 13(1):25–37.

[4] Kalal Z, Matas J, Mikolajczyk K. P-N Learning:

Bootstrapping Binary Classifiers by Structural Con-

straints[C].Computer Vision and Pattern Recogni-

tion. IEEE, 2010:49–56.

[5] fcppqjk�gqEKed�>Kef��
[D]. ��������� 2012.

[6] lghpjkpq�gqEKpmhf [D]. �i�
������ 2008.

[7] rnpjipqjkkogrgqEKp��>K
ef�� [D]. ��������� 2015.

[8] qjlpkspqjk01EK>K�href�
� [D]. ls��� 2008.

[9] Stauffer C, Grimson W E L. Adaptive Background

Mixture Models for Real-Time Tracking[C]. cvpr.

IEEE Computer Society, 1999:2246.

[10] Elgammal A, Harwood D, Davis L. Non-parametric

Model for Background Subtraction[J]. Lecture Notes

in Computer Science, 2000, 1843:751–767.

[11] smlp6hpqjkr�tutuijhf [D].

��tk��� 2013.

[12] mnpqlvugno SIFT mpvwrEKp�
ef [D]. nÆwq����� 2014.

[13] orppqjk�gq/�p��xx��r��
[D]. �v�p��� 2003.

[14] foy�p�c�zs�{pnoqrqqr|h
q}rqlvuggqEKp� [J].klkmno,

2010, 31(5):980–983.

[15] qspkspqjkgrsEK>K���� [D].

��������� 2013.

[16] Giosan I, Nedevschi S. Superpixel-based Obstacle

Segmentation from Dense Stereo Urban Traffic Sce-

narios Using Intensity, Depth and Optical Flow In-

formation[C].IEEE, International Conference on In-

telligent Transportation Systems, 2014:1662–1668.

[17] pq�ttypnowtpm�uxzvrgqE
Kp� [J]. rnst, 2016(1):28–33.

[18] uÆup�{rgqEKpmhf�qy����
[D]. �v�p��� 2008.

[19] u�wpno FPGA rqlvugvqEKp�
01�� [D]. x|��� 2011.

[20] yÆupnopmzwrEKp�ef�xzmp
�v�mp{wr{~ [D]. ���������
2014.

[21] q|vpqlvugrEKp��>K01}|
[D]. |�xyp~��� 2013.

[22] z{wpql|�vugrgqEKp� [D]. }~
�p~��� 2012.

[23] y�}pkspqjk�rgqEKp�r>Ke
f�� [D]. z|��� 2012.

[24] sj}�{l~px|no/�~x~uxr
mp>Kwf [J].y z {nno|}~nÆ,

2007,32(8):680–683.

[25] ��pux����}gqEKp�r>K�r~
��� [D]. �i������� 2007.

(~�� 46 �)

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.38, No.9, Sep 2017


