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Accurate Tracking Algorithm Based on Interest Points
in Infrared Imaging Terminal Guidance

WANG Xun, ZHANG Jian

(91404 Unit of the CPLA, Qinhuangdao 066000, China)

Abstract: The current tracking methods based on the anterior cusp of an aircraft have a problem of

unstability and low damage probability. To solve this problem, an aircraft tracking method based on

the points of interest is discussed. By using this method, an aircraft can be tracked stably and may not

be lost and hence the aircraft damage probability can be improved. In this method, the sin-coding is

used to convert the infrared gray level images into the false color images firstly. Then, the temperature

fluctuation region between the anterior cusp and the engine of an aircraft is obtained. Finally, the center

of the region is used as a tracking point so as to complete the terminal guidance of a missile to the

aircraft.
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H(x, y) = e
− a2+b2

2σ2
(1)

G(x, y) = f(x, y) ∗ H(x, y) (2)
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ϕ(m, n) =
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ϕ2
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2(m, n) (4)

θ
ϕ

= tan−1 ϕ2(m, n)
ϕ1(m, n)

(5)
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N [i, j] = NMS (M [i, j], ξ[i, j]) (6)

"�,FI�G�7�I�H


8K9��?B>��Æ:'4>


JNK4>I�+�JC���� N[i,j] �

���B>?L!
B>��	>MWO>


KXY���Z�B>L

BH���7�?B>��
7�?B>�

����7�>�I��������B> τ1


 τ2 	
 2τ1 ≈ τ2 	CCB�>�
 τ1 ���+

�M! 0	>(�� N1 [i, j]	�6CB�>�


τ2 ���+�M! 0 	>(�� N2 [i, j] 	��

&8>(��B>4>�� N1 [i, j] 
 N2 [i, j] 


H
 N1 [i, j] ���!B>>(�	
��AG

 ��)*�� N2 [i, j]����B>>(�	


��1	NN�K4>	K	0M ("6=) 



�	00&88�� N2 [i, j] !ON?8��

N1 [i, j] !OPÆPP���4>


8[9��?B>��PP4>


�?B>�D N2 [i, j] ��4>PP�Q

R
)(QQR���:	�� N1 [i, j] �� 8

I�:0R\D&8PP(QRL�4>	�

�"M2� N1 [i, j] �SQ4>	E(C N2 [i, j]

PPTÆ!F


�]9G���

(1) U6�� N2 [i, j] 
)^(���O+�

��� P :	��8 P !VW��QR5	E

(!QR5�H� Q !F


(2)��� N1 [i, j]�XEU�� N2 [i, j]� Q

�:0��L�� Q′ � 8– I596
�	 Q′

�� 8– I596�S��O�� R′ 	@C�Y

Z�� N2 �	�!� R 
� RVW	�R8 (1)

9	E(��� N1 [i, j] 
�� N2 [i, j] ����

S_!F


(3) �11 P �QR5�PP`TU[	C

"aQR�V!`WX,
X(8 (1) 9	\D

��aQR5
�6	�R8 (1) % (2) % (3)

9	E(��� N2 [i, j] �C�D"(bQR5

!F


4.2 IJKLM

'-,NY��D�����+����

D�"++�TZUO5�
�5�c�[�

\d,Y�"+�-,.\


Ve7�+�Z-,,Y��
!���

D���D�+�>UO���[�\dc�

�(,],�-,	��"+�+�Z�L"

+�-,
#$,�f"] [3] 	=��#(,

�&8H�%3%4/�O,U"+��JÆ=

�	
����'-,R]g�M��%3%4

/�O,�[�\d	����L�E��[

��	�L��%3%4^W	�6C/P=�

!�,


�Æ����Jh$L7��-.'-,

R]
V_Y�h$+�>7�/�Qi[�

)X� R % G % B /-Y-.NY�	�� 4

��


!,96��84,!R%3,!^�,

Y��,96��Z+)�83,!R%4,!

^�,Y	6Z+)@�83,!R%�,!^

�,Y��,96�@�8�,!R%3,!^

= 3 `ST_?B[ja`=

Infrared (monthly)/Vol.31, No.6, Jun 2010 http://journal.sitp.ac.cn/hw



( 31 )Æ( 6 * � � 39

�,Y


= 4 k\b]cB^abd

4.3 UVWXY

h_�E���� R % G % B /�(,-

Y)X-. Laplace Z� [4,5] 


L
R

=
(∣∣∣∣∂2R

∂x2

∣∣∣∣ +
∣∣∣∣∂2R

∂y2

∣∣∣∣
)

(7)

L
G

=
(∣∣∣∣∂2G

∂x2

∣∣∣∣ +
∣∣∣∣∂2G

∂y2

∣∣∣∣
)

(8)

L
B

=
(∣∣∣∣∂2B

∂x2

∣∣∣∣ +
∣∣∣∣∂2B

∂y2

∣∣∣∣
)

(9)

#$���le���'f	M�/�B

>� T
R
% T

G
% T

B

#$"/�B>	g`"

%�����	
�AG�Æ������0

0%��#)�


L =

{
1, L

R
< T

R
, L

G
< T

G
, L

B
< T

B

0, ��
(10)

L = 1 ���!#)�


>(�#)�96���;m�Q	!�	

00\D!;m�Q���hc�1�nA	

?8!nA��T�!�6�d��


5 z{+
Ve7�O
#)������Æi1�

�������	?7�Qia\��C��

+���NY!'-,��	�6>W���

��(�0��0�,�4/96	�Hi1

8!96��T�!���Æ7�
����

����



[\��

[1] bjcoede]dpqfghkri [D].sf�
s�jtguÆ 2003.

[2] David G Lowe. Local Feature View Clustering for

3D Object Recognition [J]. Proceeding of the IEEE

Conference on Computer Vision and Pattern Recog-

nition, 2001, 1(1): 682–688.

[3] ^lÆh_mcb\ikcn`lojNBk\b]
c?BRv [J]. abcdefghi, 2000, 20(5):

233–235.

[4] P Burt, E Adel son. The Laplacian Pyramid as a

Compact Image Code [J]. IEEE Transaction on Com-

munications, 1983, 9(4): 532–540.

[5] Matthew Brown, David Lowe. Invariant Features

from InterestPoint Groups: Proceedings of the 13th

British Machine VisionConference [C]. UK: Univer-

sity of Cardiff, 2002.

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

l|}~ 4 �m

wp8"JN)mLq:0�Æ�'r���

	���
8�!�
M' �#���no'

rdx
'f/2	� 3m ∼ 500m%	��"+

rs�n_'r�� (3σ) ! 0.077m ∼ 0.115m 	

��
 500m ( 3km ���	�'r��@9


 0.05m+0.1o D (D !rs) 
-,iy��/

2	7�jtpnoB
�uv�PSqwr

<M'&8zs)m�Lq:0	?�'r�

��
�	23�	


[\��

[1] pq{Æbtjcrsutuvxhkri [J]. k

lemn, 2007, 37(11): 1137–1140.

[2] Califton S Fox. oplbqr [M]. |v�ww}P
tujxyzx�Æ 1996: 41–44.

[3] Ruotsalainen T, Palojärvi P, Kostamovaara J. A

Wide Dynamic Range Receiver Channel for a Pulsed

Time-of-Flight Laser Radar [J]. IEEE Journal of

Solid-State Circuits, 2001, 36(8): 1228–1238.

[4] Merrill I Skolnik. stqruv (wxy) [M]. �
y�{zjt|}yÆ 2006.

[5] R Ziemer, W Tranter. Principles of Communica-

tions, 2nd ed [M]. Boston, USA: Houghton Mifflin,

1985.

[6] z{~Æz{|Æ|{c|x}~~}}~vtu
��B�~P�� [J]. mn, 2008, 29(3): 1–6.

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.31, No.6, Jun 2010


