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Diffraction analysis and research of microlens

array scanning imaging system
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Abstract ; Microlens array is one of the typical devices of micro-optical components, which is widely used in beam sha-

ping, precision measurement,optical imaging and other scenarios. In this paper,the working mechanism of the micro-

lens array scanning imaging system is studied ,and the light field diffraction effect and stray light crosstalk that affect

the imaging effect,are analyzed with emphasis. The derivation and simulation of the diffraction effect of the microlens

array scanning imaging system is completed, and the relationship between diffraction effect and the focal length and

subunit aperture is revealed, which provides guidance for the practical application of the microlens array scanning ima-

ging system, theoretical support for the beam control application of the microlens array,and a basis for modeling and

design of the microlens array.
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Fig. 1 Galileo structure
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Fig. 2 Kepler structure schematic diagram of scanning imaging
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Fig. 3 Schematic diagram of MLA scanning imaging
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Fig. 4 Distribution of wavefront variation in MLA system
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Fig. 5 Schematic diagram of beam deflection of microlens array
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Fig. 6 MLA air spacing variation simulation
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Fig. 9 Schematic diagram of transmission of stray light in the system
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Tab. 1 MLA scanning imaging system parameters

Parameters Indicators
Working wavelength/nm 1064 +4
MLA subunit aperture/min? 0.7 x0.7
MLA size/min> 60 x 60
Fixed field of view/(°) +1.06
Scanning field of view/(°) +8
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Fig. 12 The ratio of outgoing light intensity at the rear focal plane of the MLA, to the maxmum light intensity when changing the aperture
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Tab. 2 Structural parameters after changing

the focal length ratio

Parameters Indicators
MLA, focal length/mm 1
MLA,; MLA, subunit aperture/mm? 0.7 x0.7
MLA, focal length/mm 0.5;1;2
Lateral displacement/ mm 0;0.05;0. 1
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Tab. 3 System parameters to change the focal

length of MLA

Parameters Indicators

MLA, focal length/mm 1;1.5;1.8
MLA, MLA, subunit aperture/mm? 0.7 x0.7
MLA, focal length/mm 1;1.5;1. 8
Lateral displacement/mm 0;0.05;0. 1
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Fig. 13 When the focal length ratio changes, the ratio of the outgoing light intensity at the rear focal plane of the MLA, to the maxmum light intensity
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