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Abstract: A multiparameter model-guided polarization optimization method is proposed for polarization ef-
fect correction of a dual-coded snapshot spectropolarimeter. A full-link polarization effect model of the
spectropolarimeter based on a digital micro-mirror device (DMD), prism-grating-prism (PGP), micro-po-
larizer array (MPA) detector, and multi-film system is established. Bidirectional attenuation of the spec-
tropolarimeter with incident partially polarized light is analyzed. The relationship among wavelength, po-
larization degree of the incident light, and polarization effect is revealed. The polarization effect of the

spectropolarimeter is optimized through targeted control of the refractive index and incidence angle, grat-
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ing refractive index and constant, prism refractive index and top angle, and film refractive index and film
thickness when the spectral line bending meets the reconstruction requirements. The simulation results
show that the structural similarity (SSIM) of the optimized system is 0. 8 and that the relative error of
the system polarization effect is <<4% . The polarization effect is reduced by at least 6% compared with
that before optimization. When the polarization of the incident light is constant, the polarization effect of
the system is inversely proportional to the wavelength. The experimental acquisition of spectral polariza-
tion reconstructed images of typical materials under a single exposure improves the relative error by at least
14.7% for metal and 63. 6% for plastic. The necessity and feasibility of the proposed polarization optimi-

zation method are verified. This study lays a theoretical foundation for high-precision acquisition of multidi-

mensional data in dual-coded spectropolarimeters.
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Tab.1 DOLP change of black ferrous rod

PRk /nm ARAEET DU)E ARHE(E AMXTERZE AR

600 0.686  0.599 0.617 8.26%
500 0.698  0.598 0.629 6.04%
400 0.669  0.586 0.602 8.47%

®2 HERZHMHNERETWK
Tab.2 DOLP change of white round plastic

Pk /nm PEARRET PUARJE ARME(E MDURZEARE
600 0.616 0.430  0.454 39.20%
500 0.635 0.426  0.459 37.70%
400 0.624 0.421  0.451 39.90%

®3 RERZERNRIRETL
Tab.3 DOLP change of black round plastic

Pk /nm PUARHT fRfksE BRMEMR MIXTIRZEAEE
600 0.719  0.422  0.418 71.00%
500 0.711  0.438  0.429 63.60%
400 0.692 0.426  0.412 67.00%

x4 dEEENRRETN
Tab.4 DOLP change of red square metal

Pt /nm  EAkRr AR el X IR 22
600 0.525  0.620  0.645 14.70%
500 0.494  0.602  0.619 17.40%
400 0.340  0.580  0.618 18.70%
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