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technique exerted on a liquid crystal variable retarder. First, a liquid crystal-based simulation model of the
Mueller matrix measurement system is established, which helps to confirm the feasibility of the system. Next,
an overdriving scheme for the liquid crystal variable retarder is introduced to shorten the polarization-state
switching time. Finally, the Mueller matrices of air, a polarizer, and a quarter-wave plate are measured exper-
imentally. The results show that the generation frequency of six polarization states increases from 71 Hz to
417 Hz, and the measurement frequency of Mueller matrix increases from 10 Hz to 60 Hz, representing ap-
proximately a sixfold improvement. Furthermore, the mean squared error (MSE) of the measurements is be-
low 0.0004. The extinction ratio exceeds 750:1, and the ellipsometric error is below 1.06%. These results
demonstrate that the overdriving method enables high-speed Mueller matrix measurements, thereby facilitat-
ing applications in real-time inspection fields such as dynamic polarization analysis, online quality inspec-

tion of optical components, and biomedical imaging.
Key words: Mueller matrix; overdriving; liquid crystal variable retarder; polarization state switch; phase
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Tab.4 Experimental results for polarization state gen-

eration
s wAMEAW RKME/mW L B
H 10.1 7.987 790:1
P 10.5 7.975 759:1
\% 10.4 7.962 765:1
M 10.2 7.976 781:1
L 3.941 3.982 1.03%
R 3.936 3.978 1.06%
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