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Optical design of spectrally tunable source for hyperspectral

calibration

Zhai Wenchao, Xu Jun, Zheng Xiaobing, Ding Lei, Lu Junhua

(Key Laboratory of Optical Calibration and Characterization, Anhui Institute of Optics and Fine Mechanics, Chinese Academy
of Sciences, Hefei 230031, China)

Abstract: The fine structures of traditional calibration sources and target spectra may have differences,
which could hinder the calibration accuracy of hyperspectral remote sensors. Furthermore, traditional
sources are difficult to be measured accurately. To solve such problems, a novel spectrally tunable source
based on digital micromirror device (DMD) and spectroradiometer structure was introduced. The optical
system of the new source was designed. The principles of the system, structural parameter calculation of
the system and the process of optical design were described in detail. The results indicate that the optical
system’ s performances are near-diffractive-limit in the whole band from 0.4 pm to 1.0pm. The RMS
spot radii are less than 3.5 pm and the MTFs at 37 Ip/mm are near 0.8 for all the design wavelengths,

which meet the requirements of the source.The novel source is promising to improve the imitation
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accuracy of target spectra, and it could also be measured accurately by detector-based calibration method.

With these features, the new source is helpful to reduce the calibration uncertainties of remote sensors.
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Fig.1 Schematic diagram of spatial light modulation of DMD
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Fig.2 Schematic diagram of the source system
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Tab.1 List of DMD’s parameters

DMD's parameters Data
DMD's length 14.008 mm
DMD's width 10.506 mm

DMD's resolution 1024x768

Size of DMD's pixels 13.8 pmx13.8 pm

Material of DMD's sealed window Corning7056

Thickness of DMD's sealed window 2.997 2+0.127 mm

Distance between DMD's window

. 0.482 6+0.152 mm
and active area
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Fig.3 Geometric diagram of the optical system
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Tab.2 Requirements of the collimator and imaging

lens
Parameters Collimator Imaging lens
Half angle of view 2.2° 3.71°
Sl# 3.75 3.75
Focal length 135 mm 135 mm

Stop located outside;
Stop located
outside

Sharing a common sto
Others 'g . P
with collimator;

Back focal length>100 mm
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Fig.4 Schematic diagram of the collimator
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Fig.5 Schematic diagram of the imaging lens
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