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A Research on Spatial Model of the Superresolution Imaging
by Micro-Zooming and Its Experiments

CAO Ju-liang LU Hai-bao LI Guan-zhang TAN Xiao-bo
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China

Abstract The principle of micro-zooming is analyzed in the spatial domain. Micro-zooming is the method that changes imaging focal
length of the optical system gradually to obtain a series of images of the same scene with different amplified multiples and reconstruct a
high resolution image through these images. It can be used to realize superresolution imaging of opto-electronic imaging systems. Micro-
zooming imaging can be equivalent to change the area and position of the sensor element’ s corresponding object radiance distribution re-
gion which are related to the magnification and the location of the sensor elements respectively. So the spatial model can be established
and the relationship between the observed images and the ideal high resolution image can be given as linear equations. The high resolu-
tion image can be obtained by solving the equations. The experiment of the superresolution imaging of area-array CCD by micro-zooming
is described in the end of the paper. It denotes that the resolution of the image increases markedly.
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Fig.3 Position sketch map of the sensor elements

Fig.2  Position sketch map of the sensor elements

during practical micro-zooming imaging

during stimulant micro-zooming imaging
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Tab.1 Affine transform parameters in micro-zooming experiment
A A, A B, B, B; M
1 1 0 0 0 1 0 1.0000
5 1.0237 - 0.0005 —-1.7461 0.0004 1.0239 -1.5797 0.9768
10 1.0543 - 0.0006 -3.2153 0.0007 1.0548 —-3.5349 0.9483
16 1.0903 -0.0007 -5.0215 0.0005 1.0912 -5.3024 0.9168
21 1.1209 -0.0009 -7.2970 0.0010 1.1219 7.3766 0.8917
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1 ) Fig.4  Experiment results of micro-zooming imaging
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