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Abstract: According to the requirements of visual navigation system, that is miniaturization,
super-resolution and short-distance stereovision, a large field of view(FOV) compact bionic com-
pound eyes imaging system based on micro-surface fiber faceplate is studied. The bionic compound
eyes imaging system uses nine micro-lens-groups with divergent-angled lines-of-sight for large
FOV imaging, and uses the optical fiber panel with oblique cutting micro-surface for image trans-
mission. The large area(5120X5120pixels) CMOS camera is directly coupled with rear surface of
the optical fiber panel for image output. It can realize nine partially overlapping FOVs sub-
aperture imaging with synchronized output. The CUDA parallel acceleration method is used to a-
chieve real-time large-FOV image stitching. With polarizers or filters, the compound eyes partial-
overlap-of-fields imaging mode can implement full-polarization imaging or multispectral imaging.
And it could have broad application prospects in the fields of sky-polarized-light navigation, obsta-

cle emergency avoidance, missile reconnaissance with short-range fuse control, and underwater
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unmanned submarine navigation.

Key words: Bionic compound eyes; Multi-surface fiber faceplate; CMOS coupling; Multi-aperture

imaging; CUDA parallel acceleration; Real-time stitching
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Fig. 1 Architecture of bionic compound eyes imaging system
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Fig. 2 FOV distribution of compound eyes system
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Fig. 3 Imaging and relay components of compound eyes system
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Fig. 5 Integration of compound eyes system
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Fig. 6 Bionic compound eyes system
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Fig. 10 Bionic compound eyes system
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