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Design of sub-imaging system based on monocentric
multiscale dual resolution imaging
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Abstract; A new monocentric multiscale imaging system with a wide field of view and dual resolution
was proposed based on the theories of monocentric multiscale imaging and foveated imaging to achieve
the high resolution dynamic gazing of the interesting region in a wide-area. The working model of this
system was described in detail. By using a single lens and a doublet as the initial structure, two axis
MEMS(Micro-Electronic-Mechanical System) micro mirrors were combined to form a light path. On
the basis of the ZEMAX software, a sub-imaging system(6°) was optimized and designed to realize the
high resolution gazing in the individual separated field of view(30°) at the spectra range from 486—
0. 656 pm. The image quality, spot diagram, Modulation Transform Function(MTF) curve and the
field curvature/distortion curve of the sub-image system were evaluated, and the results show that the
imaging is uniform in the full field of view and approaches the diffraction limitation. Moreover, it has
smaller field curvature and distortion, the field curvature is smaller than 0. 6 mm, and the distortion is
smaller than 1. 5%. These data meet the requirements of monocentric multiscale dual resolution

imaging systems for the performance of sub-imaging systems.
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Fig. 1 Wide-area background field of view split by

microcameras

Tk R G R H A o PR AR X B Bl
I Ar PR T Y BE T, 78 RS 2 W 38 5E 9 A
BB NG R T R G E R NG
T DXCSR AT  43 B4 T A A5 . DT S R AR
i) s o B UR RGN 2 s,

5 A
MEMS
kI FH
:: T — I
'F aze |
ik FLiE AL '
Y
o 4 M

2[R 22 ROBE X3 B 36 AR 4 0 J 2 A
Fig.2 Schematic diagram of monocentric multiscale dual

resolution imaging system
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Layout of sub-imaging system with high resolution

Fig. 5

and small field of view
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