25 2 Vol. 25 No. 2
2017 2 Optics and Precision Engineering Feb. 2017

1004-924X(2017)02-0477-08

1,2% 1 1 1.2
’ ’ ’

(1. , 130033;

2. , 100049)
1 9 10 s 0.1 0.9 o

., Bayes s (MAP)
s 0. 03 pixel, s N
:TP391. 4 (A doi: 10. 3788/OPE. 20172402. 0477

Sub-pixel image registration based on super resolution reconstruction
LI Fang-biao"** , HE Xin', WEI Zhong-hui', MA Xin'*

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences ,Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)
* Corresponding author s E-mail ; li fangbiaol215 @163. com

Abstract: Considering the low precision of low-resolution image used for the registration process, a
sub-pixel image registration method based on super resolution reconstruction was put forward. First-
ly.10 times down-sampling was carried out in the image sequence with 1~9 pixel displacement to ob-
tain an image sequence with 0. 1~0. 9 sub-pixel displacement; then, a mathematical model was built
in accordance with the image acquisition process, and Maximum A-Posteriori (MAP) method was
used to carry out super resolution reconstruction in low-resolution image of the sub-pixel displacement
to obtain high-resolution image based on the Bayes Theory; finally, the extended phase correlation
method with sub-pixel registration accuracy was applied to conduct image registration. The registra-
tion and noise experiments inclicate that the maximum registration error is 0. 03 pixel. The proposed
method has high registration accuracy and strong anti-noise ability. It can realize the sub-pixel regis-

tration for low-resolution image, at the same time, it can meet the requirements for high-accuracy reg-
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istration of visible image and infrared image.

Key words: super resolution reconstruction;phase correlation;sub-pixel;image registration
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Fig. 3 Registration experiment images
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1
Tab.1 Running-times of registration process
for different images (s)
LR Image IN Image SR Image
Visible 0.172 0. 267 0. 264
Infrared 0. 160 0.169 0.162
(a)
1 0~0.9 (a)Registration errors of visible image
o b
0.1 s;
0.01 s,
4 . (IND)
(SR) .
( 1 10)
s 1 10
1 o ,
, LR SR
0.1.,0.05,0. 03 pixel, (b)
,LR IN SR (b)Registration errors of infrared image
0.13.0.065  0.02 pixel, 4
Fig. 4 Registration errors
’ 2 5
’ Tab. 2 Five levels of Gaussian noises
’ Variance Level-l Level-2 Level-3 Level-4 Level-5
Gaussian 0. 001 0.002 0.003 0. 004 0. 005
(a)6=0. 001 (b)6=0. 002 (0)6=0. 003 (d)s=0. 004 (e)6=0. 005

5
Fig. 5 Noisy images
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Tab.3 Average running-times of registration for
different noise images (s)
LR Image IN Image SR Image
Visible 0.173 0.279 0.262
Infrared 0.165 0.174 0.169
3 5
0 0.9
o 1 b b
(MSE)

(@a]
-

MSE, 6 o
6 MES s
, MES,
(a) MES

(a) MES of noisy visible images
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Fig. 6 Registration MES
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