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Small Infrared Target Detection Based on Target
Characteristics and Class Prediction of Local Background

LIU Yuan

(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: A small infrared target detection algorithm which combines target characteristics with class

prediction of local background is proposed. The elimination of false alarms in the detection of small

infrared targets in sky is studied in detail. In complex infrared scenes, the false alarms caused by complex

and changing ground objects may seriously affect the sensitivity and robustness of a detection system.

If the target characteristics are used alone, the false alarms caused by ground objects can be filtered

difficultly. Firstly, the latent targets are extracted by using a new Top-Hat transform. Secondly, for each

of the latent targets, the likelihood of being true targets is obtained from the target characteristics on the

one hand, and another likelihood of true targets is obtained from the prediction of the class label (sky

or ground) of the neighboring background on the other hand. Finally, both likelihoods are combined to

eliminate the false targets. The experimental results show that compared with the algorithm which uses

target characteristics alone, the detection performance of the proposed algorithm is improved greatly.

Key words: small target detection; infrared image; class prediction of background; complex scene

!"#$�2016–03–22

%&'(�b( (1989-) �c�def)g�)hijk�*lmnopq*+rstuvij	
E-mail: yuan@mail.dlut.edu.cn

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.37, No.4, Apr 2016



34 � � 2016 , 4 -

0 wx

�
��������
���		�


���	��
��Æ
������




�������������������
�

�		�	��
��
����� (�� 1 �

�����) ������
��
����+

������Æ���Æ���������


�����Æ���	����

 ��	��
�!"��#��$��

���%$���&'�����
����(

� � [1] ��!�����!"� � [2] ��

����!""�$����� � [3] �#�

�$����$%���$���!"	� )

*�
!"$��&����+�,#$���

�#����'-�
. /0(%��&
�

��)����Æ

����1�	�'


�%�


!!"�( /���2 "$���

#
�����3�*���1�#)4*�

,$ 4+%�+%�� !�&,��*��

���-��+56',(�--��)�


."���		��* !��&,�*��.

7�+%$��
8$/�� �9,���


�* (."��		��)��(-.$�

�/0120�1/	��:6';<�*�

�20�=�3����
��	�

024
� [4,5] ���$��/0120


���� (>5
���
�������

��	�+5
�122�?@4�3	67�

�
��	�3��
����#(0���


��(��
�22?@4�#������8

4 (�� 1 ������) �?@4		��4

4�59��:		926�?@4�
��


���5;�22�<��?@4�
��


���


��2 �����6A7*��+%

7��/$/
8���=B8=968�&

,�/�0120��3�-:
	9����

:	:;�<)�3����"���

1 yz.{
� 1
���=>��������*��

#�?8����-�1$�
8�����

--?) ft 1 fb �3#@;?
> Ct 1 Cb "

--?).(�*���."���		��

) pt 1 pb �/#��?
> Cm 0.<!�2

0:5/A�+%���."���

? 1 B@AC?

1.1 12Æ34

*����C� (D5 Top Hat D=

[6](Modified New White Top-hat, MNWTH) ��(

D=C�E�F�BE1GC->F/�( �

� Top HatD=	6Æ
������� /�

? f(x, y) 
�����G

MNWTH(x, y) = max(f − (f ⊕ Ed) � Ee, 0) (1)

D��⊕ 1 � ?8
���BEGCH<�Ed

1 Ee ?8
BEGC->F/� Ed 
2I-
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nthc =
max(St) − max(Sn)

max(Sn) − min(Sn) + ε
(2)
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XUR (YOLT) 0.674
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min
w,b,ξ

1
2
wT w + C

l∑

i=1

ξ

s.t. yi(wT xi + b) ≥ 1 − ξi (3)

ξi ≥ 0, i = 1, · · · , l
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max(0, μk − dmk) (5)
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1
M
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