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Automatic Registration of Visible and Infrared Images
Based on Corners and Hu Invariant

DOU Jian-fang, LI Jian-xun

(Department of Automation, Shanghai Jiao Tong University; Key Laboratory of System Control and

Information Processing, Ministry of Education of China, Shanghai 200240, China)

Abstract: According to the automatic registration of visible and infrared images, a new method based on

Harris Corner and Hu invariant is proposed. In this method, the adaptive thresholds are used to segment

visible and infrared images and the Harris factors are used to detect the corners in the segmented visible

and infrared images respectively. After analyzing the correlation of the corner neighborhoods in the

original images, the coarse corner matching is realized. Then, the RANSAC algorithm is used to remove

the outliers in the coarse matched corners and the Hu invariant is used to further filter the wrong matching.

Finally, by using the matched corner as the control point of projection transformation, a projection

transformation model is obtained. The model can be used to conduct the projection transformation

of the images to be matched and make the images registered. The experimental result shows that the

method has a high accuracy in registration and can automatically register the visible and infrared images.
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Harris0.12,� [4] �! Moravec,��
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E
u,v

=
∑
u,v

W
u,v

[
f(x + u, y + v) − f(x, y)

]2

(1)
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E
u,v

=
∑
u,v

W
u,v

[
f(x + u, y + v) − f(x, y)

]2

≈ W
u,v

(
u

∂f

∂x
+ v

∂f

∂y

)2

(2)
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E(x, y) = (x, y)M(x, y)T (3)
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⎡
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x
I

x
I

y

I
x
I

y
I2

y

⎤
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∂f

∂y
(5)
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y
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R = Det(M) − Tr(M)2 (6)
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R(u, v) =

u+U−1∑
x=u

v+V −1∑
y=v

[
f(x, y) − f

u,v

][
t(x − u, y − v) − t

]
√

u+U−1∑
x=u

v+V −1∑
y=v

[
f(x, y) − f

u,v

]2 u+U−1∑
x=u

v+V −1∑
y=v

[
t(x − u, y − v) − t

]2
(7)

��� x, y �_`
���Æ� U, V ��`�

Æ� u, v �Æ
.� f(x, y) �
��Æ
a�

�����%� t(x−u, y − v)��`�����

�%� t ��`���Z%� f
u,v
�
��Æ


a��Z%�

2.3 RANSAC trs

�%>?eb.�Æ
@)��f��8

59� RANSAC 9H/:BÆ
� RANSAC �

���F!*(#Æ��"#N��� [6] �X

66K$!�&'S�:[F�;�#�(�

 �Ma-%'Æ._ N�'�#�"#�

b8%�H:�./b8"#%c<*�#$�

�`gN�"#�.�@`gN�"#�.�

'�d� :�<*`gN�"#�. Md

�,�N��#�"#�85%b8"#%�

0.001 �/:�\8%\e-%�.�_�`g

N�"#�.�

NE��a
�
��Qb�
���6

��;c�/ /:
��+@@����h�

^)��.2�>�FE�W'FE@ ��

c@�b�d�-[�ec\D�*
�0�.

0��d?!��0��/�&W.F�/��

��!f�6�;c�3<;c 10�6�;

c��*
�0���!0�;c�:�X��

+ �*
���� .0����0��/
[7] �e X

i
= (x

i
, y

i
, 1) � X ′

t
= (x

i
, y

i
, 1)(1 ≤ i ≤ n)

��*G
�
�� n i0�.�$.�i


�.0�*^N�/
 X ′
i
= HX

i
����H �

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.32, No.7, Jul 2011



26 � � 2011 q 7 �

�*
���6�;c���! 3×3 �;c�

H =

⎡
⎢⎢⎣

h11 h12 h13

h21 h22 h23

h31 h32 h33

⎤
⎥⎥⎦ (8)

2.4 Hu uvjkw

����23�/�
�1`�:�
�

��23�/��1`ff��:�
�0l

0����23�/ a�
��P�KK�

�
��gg�&W���/� 6hm<�

X�h� �@��g�*)��h� ��

�
�n�1`������i 
�1`


���Q�_\6�
�Ko �
���2

3�/ /:
�1`�0Gp� /:�/

F�,�$5�i��;� @3'�_��(

��'_�0!@>�Æ�@>�Q��1!

*�>� �[��
�/:���

1962j�Hu M K�h#@3'HG���

^����[;�iq:% 7 !FZ�a&�j

�@3;�:� Hu @3;�/:
���<Æ


��!MJ���Hu @3'��� 7 !^�
[8] 10�

3 |}x~
-!*B�! PC b�:� Matlab7.1 ij

/:��*B<�
�+8*Bk��,-�

.4@�b?@J$�


 1�*B<��98�,-<.4
��

���*k7+�H-�ck�+�'
���

ck�0.l"=\�>D>?5m+�@A�

60�,-<.4
�/:77�8%�-�%

&-%:�+�;�
 2<0�
��-@)�

!]=m+nl���:� Harris0.12,;

!�-��
��/:0.12�
 3<0��

�0
 2 /:12�@)�0�
 2(a) � Harris

0.8%� 200 ��J125 86 !0.
0�


 2(b)�Harris 0.8%� 200��J125 21

!0.�!/:0.12���9�^����

/#098
��0./:<Æ
�0.2�

WY�Æ� 7×7 �$5 14 0Æ
.�^
 4 <

0�\Dm(d*nÆ
.�<�9� RANSAC

/�A9= outliers �E.8%� 0.002 �$5 5

0Æ
.�^
 5 <0�>?5�,-<.4


��
�����
���?���bH@>

W>=6��)��?!78�9�!*� 

�����9� Hu ;@3'HU-B0.�%

&$5�+�Æ
0.�
 6 <0� Hu ;@3

'-B�@)�$5 4 0Æ
.�0��,-<

.4
��
�&'��C5r9����� /

D;3<�>�(&�,-<.4
��9�

@>���	?@���'>?:�3<�@

A�<�859�:�3<�>/:=��0�

,-
�/:
��(�H��<.4
�/

:lo���
 7(a) �:�:�3<�>
�

�.4
��
 7(b) <0�<98.4
�/

:lo���@)�

(a) mnops (b) pqps

p 1 trpq�mnops

(a) mnops (b) pqps

p 2 psopqr

(a) mnops (b) pqps

p 3 Harris s�tqqr

Infrared (monthly)/Vol.32, No.7, Jul 2011 http://journal.sitp.ac.cn/hw



� 32 ��� 7 � � � 27

p 4 uu�vvrstqr

p 5 RANSAC usqr

p 6 Hu wvtqr

(a) twqr (b) xuywxz

p 7 pstw�xzqr

4 y�
*B@)1=�!�-
��/:0.1

2�H:� RANSAC,�� Hu;@3'/:0

.-B�(�H9�:�3<��/:3<�1

E$*67+�.4��,-
�*)7�


��'��0?!a&�yv�FZ�A@>�

7�Æ�>=��*I�*
�w1*)"Æ

�
��<�"�
�
����l�'���

9H*6�
�B�(�/W!"''(�ff

N!*Ixz��. �{��.�)��:

�3<
y.�R%�!�-
��/:��

{
��-4)@HX�$d@A5
y.�

R%�$$@1*)
�
��_\����


��'f|�xÆ�
��-,��x.&�


�Æ
,��

zz>?

[1] Brown L G. A Survey of Image Registration Tech-

niques [J]. ACM Computing Surveys, 1992, 24(4):

325–376.

[2] Barbara Zitova, Jan Flusser. Image Registration

Methods: A Survey [J]. Image and Vision Comput-

ing, 2003, 21(3): 977–1000.

[3] Anuta P E. Spatial Registration of Multispectral and

Multitemporal Digital Imagery Using Fast Fourier

Transform Techniques [J]. IEEE Trans Geosci Elec-

tron, 1975, 8(6): 353–368.

[4] Harris C, Stephens M. A Combined Corner and Edge

Detector [C]. Manchester: In Aley Vision Confer-

ence, 1988.

[5] Brechle Kai. Template Matching Using Fast Normal-

ized Cross Correlation, Optimal Pattern Recognition

XII [C]. SPIE, 2001, 4387: 95–102.

[6] u{�||}�y}~z~} RANSAC�{|~}

w~~�|st�{ [J]. {|}Æ~�~�, 2006,

9(4): 66–69.

[7] Jain P K, Jawahar C V. Homography Estimation

from Planar Contours [J]. Third International Sym-

posium, 2006, 77(15): 877–884.

[8] Hu M K. Visual Pattern Recognition by Moment

Invariants [J]. IRE trans Information Theory, 1962,

8(7): 179–187.

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.32, No.7, Jul 2011


