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Optical design of MWIR spectral imaging system

encoding in spectral dimension

Zhao Yushi, He Wenjun, Liu Zhiying, Fu Yuegang
(School of Opto-electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: Dual-DMD based MWIR spectral imaging system encoding in spectral dimension was proposed, the
tilt of image plane offset caused by the spectral encoding DMD was compansated by a DMD which in the spatial
dimension. The composition and working principle of the system were introduced. As a front imaging unit, the
telescopic system with a focal length of 240 mm and a F number of 3 was designed. The dual-pass Offner
spectroscopic system and the spectral encoding DMD were used to realize multiple functions such as dispersion,
encoding, and recombination. A relay imaging system with a magnification of 1 was designed to achieve strict
matching of the cold stop. Through the integrated optimization design, the remaining aberrations of the dual-pass
Offner spectroscopic system was compensated. The result of designing shows that the system has good spatial
imaging and spectral performance, and the operating distance meets the design requirement.
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Tab.1 Design paremeters of optical system

Parameter Value
Wavelength range/um 3-5
F-number 3.0
Operating range/km =3

Spatial resolution/mrad <0.1
Spectral resolution/nm 100
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Fig.2 Layout of the telescopic system
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Tab.2 Design paremeters of the dual-pass Offner

spectroscopic system

Parameter Value
Wavelength range/um 3-5
Object plane size/mm’ 9.6x7.68

Object space NA 0.164
Spectral resolution/nm 100
Dispersion distance/mm 2.4
Diffraction order of the grating -1
Grating period/um 100
Blazed angle of grating/(°) 1.1047
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