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Analysis and optimization of imaging characteristics of segmented
planar imaging system based on checkerboard sampling lens array
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Abstract: The study simulated imaging characteristics of a segmented planar imaging system. It investigated the influ-
ence of structural parameters on imaging results based on a checkerboard lens sampling array, and provided optimal pa-
rameters for the system. The work innovatively employed hyperspectral images to analyze the impact of interference
spectral width on imaging quality in natural scenes, concluding that the allowable interference bandwidth in practical ap-
plications should not exceed 100 nm. The discussion on allowable bandwidth and error analysis based on real-world sce-
narios offered guidance for developing checkerboard-type imagers. These findings also provided universal insights appli-
cable to all segmented planar imaging systems.
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Structural parameters Symbol Size
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the reconstructed images with the imaging distance
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Simulation results: (a) The image reconstruction results with different standard deviationsu; (b) The variation of the

PSNR of the reconstructed images with the waveguide manufacturing error
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The image reconstruction results at different array
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