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Abstract: In full-Stokes polarization imaging based on liquid crystal modulation and rotating waveplate
methods, the influence of phase retardation errors arising from the neglect of oblique incidence in polariza-
tion elements has not been adequately considered, leading to reduced measurement accuracy. Building up-

on conventional polarization measurement approaches, error correction models for waveplate and liquid
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crystal phase retardation were established as functions of the beam incidence angle. The quantitative rela-
tionships between waveplate retardation and both incidence angle and wavelength, as well as between liq-
uid crystal retardation and incidence angle, driving voltage, and wavelength, were systematically charac-
terized. A 1:1 secondary imaging telecentric relay optical system was designed to enable {lexible switching
among standard commercial lenses. Experimental results demonstrate that, with the incorporation of inci-
dence-angle correction, the maximum relative errors in the degree of polarization, linear polarization de-
gree, circular polarization degree, and ellipticity angle were reduced by approximately 7.72%, 8.31%,
10.50%, and 12.93%, respectively. These findings provide a theoretical foundation and technical sup-
port for high-precision polarization imaging, as well as for the optimized design and engineering application
of polarization optical systems under oblique incidence conditions.
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Fig.1 Schematic diagram of polarization measurement devices
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Tab. 1 Relative errors of polarization degrees for A/4 waveplate at normal and oblique incidence

Stokes parameters ADoP ADolLP ADoCP AEIl
Incident angle (5. j 5., S) Dop /% DoLP /% DoCP /% ﬁ/%
20° (1.00,0.642,0.550,0. 208) 7.72 8.31 4.00 12.93
10° (1.00,0.686,0.587,0.202) 1.93 2.07 1. 00 3.04
1° (1.00,0.699,0.599,0.201) 0.12 0.15 0. 50 0.63
0° (1.00,0.700,0.600,0.200) 0.00 0.00 0. 00 0. 00

F2 RKEEANFMEZEEANFH LCVREERIREMBEIRE

Tab.2 Relative errors of polarization degrees for LCVR at normal and oblique incidence

Incident angle Stokes parameters

ADoP ADoLP ADoCP AEl

(o, B) (S, S, S,, Sy) DoP I DoLP / DoCP I Ell /%
(20°,20%) (1.0,0.725,0.568,0.192) 0.28 0.10 4.00 3.79
(20°,07) (1.0,0.719,0.571,0.179) 0.84 0.41 10. 50 9.87
(0%,20%) (1.0,0.625,0.680,0.211) 0.42 0.18 5.55 5. 14
(0°,10%) (1.0,0.674,0.630,0.206) 0. 20 0.07 3.01 2.84

(0°,1%) (1.0,0.699,0.601,0.201) 0.01 0.01 0.50 0.49

(0°,0%) (1.0,0.700,0.600,0.200) 0.00 0.00 0.00 0.00
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