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Abstract

High Precision Pixel Level Non-Uniformity Calibration of
Pixelated Polarization Camera

Sun He, Wang Dejiang, Ma Tianxiang, Xu Wenchang, Yao Yuan

Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Science, Changchun Jilin, 130000, China

The metalnano wire grating is the core component of pixelated polarizing camera, and the micro-polarizer
array engraved on the wire grating is one to one correspondence with the photodetector. This micro-polarizer array
has high non-uniformity and large influence on image quality. Aiming at this problem, we improve the mathematic
model of pixel-level vector transfer matrix measurement algorithm based on the structure of the nano wire grating
and the polarization transfer theory. Combined with the matrix least squares algorithm, a number of measurements
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the non-uniformity of the nano wire grating and improve the quality of polarization image.

are established to fit the optimal transfer matrix algorithm, and then the core calibration parameters are provided for
from 2.00% to 0.26% after calibration.
polarization image rises from 5.34 to 15.15. The results show that the proposed algorithm can effectively correct
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pixel-level non-uniform calibration of the polarization camera. Considering the structure of the nano wire grating, a

=]

calibration algorithm with high spatial resolution is proposed. The non-uniformity of polarization camera decreases
110.5405; 120.5410; 260.5430

On the outfield experiment, the information entropy of the target

imaging systems; polarizing camera; polarization imaging; polarization uniformity; measurement of
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Table 1 Statistical value of information entropy

Ttem Before calibration After calibration
Degree of polarization 5.34 17.34
Angle of polarization 3.25 15.15
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