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Optimal angle in tilting mode super resolution imaging

Zhang Aiwu'?, Zhang Xizhen'?, Zhao Jianghua'?

(1. Key Laboratory of 3D Information Acquisition and Application, Ministry of Education,
Capital Normal University, Beijing 100048, China;

2. Engineering Research Center of Spatial Information Technology, Ministry of Education, Beijing 100048, China)

Abstract: Tilting mode imaging is a method to improve the spatial resolution of images from the
sampling mode, and the imaging angle of tilting mode is closely related to the image quality. This paper
was focused on the analysis of the relationship between the angle of the tilting mode and the effective
resolution, aliasing, blur, and noise of the tilting mode image, and determined the best imaging angle of
the tilting mode superresolution imaging. Firstly, the aliasing index, field width and effective resolution of
imaging angle 1°-90° were simulated and analyzed, and the resolution, aliasing, blur, and noise of the
image were evaluated quantitatively by the cross-restoration method. Then, the modulation transfer
function (MTF) was used to restore the tilting mode image by combining the method of the reciprocal
cell, and the optimum imaging angle was finally determined to be 72°. Finally, the results of the analysis
were verified by practical experiments, which show that the resolution of the image is increased by about
1.41 times when the angle of tilting mode imaging is 72°.
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Fig.1 Normal sampling and tilting mode sampling
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Fig.2 Aliasing distribution of images in traditional sampling and

in tilting mode sampling
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Tab.4 Evaluation index measured from the

recovery

original image

Imaging angle/(°) Al MTFA/pixel frcezzeonfcfy
90 0.873 1.259 0.172
72 0.864 1.291 0.207
63 0.887 1.223 0.166
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Tab.5 Evaluation index measured from the

restored image

Imaging angle/(°) Al MTFA/pixel f:;:;;fzy
90 0.803 1.301 0.189
72 0.795 1.400 0.266
63 0.808 1.260 0.214
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