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Optimization design of near-infrared athermalized
hyperspectral imaging system
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Abstract: A near-infrared athermalized hyperspectral imaging system was designed and
optimized, which was capable of non-contact measurement of infrared spectral information. The
optical system consists of a front double Gaussian lens, a microlens array, a beam splitter, and an
infrared detector for detecting near-infrared optical radiation from 750 nm to 1050 nm. The
designed microlens array can substantially improve the imaging quality of the weak light, and the
beam splitter system improves the detector's sensitivity to a specific wavelength range of the near-
infrared. The ZEMAX simulation showed that the total length of the front optical system was
12 mm at a spatial frequency 80 Ip/mm, and the MTF (modulation transfer function) of each

wavelength was greater than 0.6. The imaging quality was good because the image quality was
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almost unchanged in the temperature range from —20 ‘C to 50 “C. The tolerance analysis yielded

that more than 90% of the samples agreed with the design specifications, which was of good

practicability.
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Fig. 1 Coaxial Offner spectral imaging system
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Fig. 2 Coaxial Offner spectral imaging system with correctable
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Fig. 4 Analysis of ray tracing through a single microlens
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Fig. 5 The initial optical configuration for design optimization
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Fig. 10 Coaxial Offner spectral imaging system after

optimization
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Tab.3 Results of Monte Carlo tolerance analysis
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