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Abstract: To address consistency errors among multiple channels in conventional point-source polarized
light sensors and to improve the accuracy and reliability of angular measurements, a precision scanning po-
larized light detection system is proposed. Based on the distribution characteristics of atmospheric polar-
ized light and the principles of polarization detection, a precision turntable is employed to drive the rotation
of a polarizer. The positioning accuracy of the turntable directly determines the accuracy of polarization an-
gle estimation. Encoder raw data are processed to obtain high-resolution, high-precision angular informa-
tion, which is used as the phase reference for polarization calculation. Polarized light intensity data are ac-
quired at discrete angular positions and fitted to a theoretical polarization response model using a linear

least-squares method, enabling accurate determination of the polarization angle. Real-time temporal and
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geographic coordinate information provided by the carrier positioning system are used to calculate the theo-

retical solar azimuth angle in the geographic coordinate system, while the observed solar azimuth angle is

simultaneously derived in the carrier coordinate system. By aligning these datasets along a unified time ax-

is and performing point-by-point comparison and statistical analysis with time offset as a variable, the sys-

tem’ s angular measurement accuracy and stability are quantified. Experimental results obtained in indoor

and clear, open outdoor environments demonstrate that the proposed system achieves angular measure-

ment accuracies of 0. 01° and +0. 02°, respectively, thereby confirming its high precision and effective-

ness in polarization angle measurement.
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Fig.1 Schematic diagram of photoelectric detection principle
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Fig.2 Polarization information acquisition process
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