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Influence of alignment error on DMD super-resolution

imaging optical system
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Abstract: At present, most of the research on super-resolution imaging technology is focused on the super-
resolution reconstruction algorithm, but the influence of the alignment error of an optical system on the su-
per-resolution imaging results has not been reported. To solve this problem, We researche the influence of
alignment error on super-resolution imaging. First, the basic imaging model of super-resolution imaging op-
tical system based on Digital Micro-mirror Device (DMD) is established. A DMD super-resolution imaging
optical system with operating band of 8~12 um is designed, and a method used to analyze the influence of the
alignment error on super-resolution imaging quality is proposed. In the imaging model, alignment errors such
as eccentricity, tilt, lens spacing error and defocus are introduced, and the reconstruction results are analyzed.
Finally, the range of tolerance of the super-resolution imaging optical system is obtained. The results show
that the total eccentricity error in the X direction is controlled within + 0.07 mm, and that in the Y direction is
within £0.05 mm; the total tilt error in the X and Y directions is controlled within +0.06°; the overall lens spa-
cing error is controlled within £0.02 mm; the defocusing amount of the imaging object lens is controlled
within £0.04 mm; the defocusing amount of the projection objective lens is controlled within £0.05 mm, and
within this range, the super-resolution imaging optical system can ensure the quality of super-resolution ima-

ging.
Key words: alignment error tolerance; super-resolution imaging; optical design; digital micro-mirror device
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Tab.1 Performance parameters of the optical system

Parameter Value
Wavelength/pum 8~12
Field of view FOV(X/Y)/(°) 0~4.4/0~3.52
F number 1.76
DMD array size 1920 pixelx1 080 pixel
DMD pixel size/um 10.8
Detector pixel size/pum 17
Detector array size 640 pixelx512 pixel
Dynamic range of detector/dB 29
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