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Multi-aperture and large field imaging experimental
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Abstract: In order to realize artificial compound eyes with small volume, large field of view and sensi-
tive to moving objects, a multi-aperture and large angle imaging experiment system was established,
which used a fiber optic panel as deflector optical elements. The imaging unit of this system, the dis-
tribution angle of the ommatidia and the performance of the deflector element were analyzed and stud-
ied, effectively improving the utilization rate of off-axis light and image quality of the compound eye
imaging system. First, according to the whole field angle requirement of the system, nine ommatidia
channels were used to calculate the distribution and angle of each imaging channel. Then, the design
of single ommatidia channel was optimized to ensure the system field angle and imaging quality. Final-
ly, matching problems in imaging lens, deflector elements and light detection array were analyzed,

thus selecting the best deflector program. Experiments show that the multi-channel imaging experi-
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ment system with fiber optic panel as the folding element can realize the large-angle imaging function,

and the viewing angle can reach 120°. Compared with the traditional single-aperture imaging system,

the system can realize the large angle imaging function under a small volume.

Key words: compound eye imaging; optical design; fibre-optic faceplate; large field of view
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Tab. 1 Initial parameters of sub-eye lens
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Tab. 2 Optimized lens parameters
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