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Abstract: The conventional diffraction spectrum imaging system adopts the single channel scheme, which
mainly carries out simulation and spectral imaging experiments for simple graphic targets or gas targets with
known spectral characteristics. When the target is a complex scene such as natural scene, the spectral solution
effect and accuracy of the imaging system are difficult to ensure. For the imaging of complex scenery, a dual

channel visible and near-infrared diffraction computational imaging spectrometer system was designed. Based on
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the conventional single channel diffraction imaging spectrometer system, adding a panchromatic camera imaging
coluld provide panchromatic information and a priori knowledge of complex scenes for diffraction imaging
channels. The data of the two channels were jointly processed to improve the final spectral data inversion effect
and inversion accuracy. The system composition and basic principle were introduced, the system performance
was analyzed, and the imaging process of the system was simulated by using the simulation program. A
verification device for the principle of visible and near-infrared diffractive computational imaging spectrometer
system was built in the laboratory. Spectral restoration was carried out on the visible and near-infrared aliasing
spectral data of 450-800 nm. Using the spectral curve of the color plate tested by ocean optics spectrometer as the
standard spectral line, compared with the restored spectral data, the average accuracy of the retrieved spectral data
was better than 90%. Through theoretical analysis, system simulation and imaging experiment, the correctness
and feasibility of the system principle were verified. It can obtain better spectral solution effect and accuracy of
complex scenery, and improve the application potential and application value of diffraction imaging spectral

system.
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Fig.l1 Schematic diagram of diffraction imaging spectrometer system
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Fig.11 Reconstructed spectral data curve and accuracy (Black curve: the target spectral curve measured by ocean optics spectrometer; Red curve: the

target spectral curve recovered by the experimental system)
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