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Optical Design of Decentered Aperture-Divided Polarization Imaging System

He Hucheng Ji Yiqun Zhou Jiankang Zhao Zhicheng Shen Weimin
(Institute of Modern Optical Technology, Soochow University, Suzhow, Jiangsu 215006, China)

Abstract Design method of an aperture-divided optical system used for polarization imaging systems is introduced
and discussed in detail. Aperture-divided optical system is a decentered optical system composed of several coaxial
subsystems. Its primary aberrations are represented based on the primary aberration theory. The initial structure
parameters are calculated with the PW method and least square algorithm. A four sub-aperture optical system with
effective focal length of 40 mm, F-number of 4.5 and wavelength range from 450 nm to 650 nm is optimized. The
system uses an ordinary optical glass with total optical length of 120 mm. Imaging performances of the designed

system approache to diffraction-limited and can meet the application requirements of the polarization imaging.
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Fig. 1 Diagram of aperture-divided polarization

imaging system
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Table 2 Primary aberrations of initial structure

Spherical aberration Tangential coma

Tangential astigmatism Sagittal astigmatism

Distortion

0.0029 —0.0051

—0.0091

—0.0047 —0.00915

front lens group polarization elements rear lens group

B 6 A5 3 i G iR 15O R K
Fig. 6 Diagram of designed polarization imaging system
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