25 % 12 e G TR Vol. 25 No. 12
2017 4E 12 A Optics and Precision Engineering Dec. 2017

XEHS 1004-924X(2017)12-3179-08

ETHRERRIRBIHBRZERIE

® EFLEXH L EELL A OE
(LPERZR KELFEENME R LR, EH KE 130039;
2. # EAFRAS, LK 100049)

FEE 41 X5 2K G e AEATL T dn 48 R BT Hh T 20 SRS B LA A 30 22 R S B0 R A MRS i AR S PR BRI T — il A A
JEA R /N ZRBAR R AT vE . ST T A A AR AL E AR S R B R A T B AR R W b i 3 25 Ry
WMESE, RJE T DR AR R oA O B TR Bk AR R G, AT T SIS SRR 5 /N TRk
A EE S AR SCR R A A SO AR IE R AR B AR Y A1 e A Rl I A IE TR R MR IE R AE S S v, E A N E RS T
10% ., LA AL RS . 30 S R W B A R0 > T 46 (8 2o A2 v i = A e 7 L B T T R

X £ WHAREBBIEAAN BB ARR T AEYRENHBRE; Bk

FE 43S 0436, 3; TP391 XHRARIRAD : A doi: 10. 3788/0OPE. 20172512. 3179

Super-pixel calibration method of pixelated polarization camera
ZHANG Tao', XU Wen-chang"?*, WANG De-jiang', SUN He'

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130039, China;
2. University of Chinese Academy of Sciense, Beijing 100049, China)

* Corresponding author, E-mail: xuwenchanglb @mails, ucas, ac. cn

Abstract; For the non-uniformity of polarizer array caused by the difference of the lithography accura-
cy and the transmission of each pixel polarizer in a pixel polarized camera, a least squares based super-
pixel calibration method with angle constraint was proposed. A mathematical model of calibration op-
timization algorithm with angle constraint was established, meanwhile, scalar gain and dark compen-
sation parameters were added in the model. Finally, an integrating sphere calibration system by taking
a micro-polarizer as the core was established, simulation experiment and imaging experiment were per-
formed. The experimental results show that the proposed method in this paper corrects effectively the
amplitude unevenness of the super-pixels while correcting the degree of polarization and non-uniformi-
ty as compared with the least squares method. and the accuracy of the reconstruction perspective has
increased by 10%. After interpolation processing, the edge performance is more obvious, and the
noise generated during the interpolation process effectively is reduced and the image quality is im-

proved.
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Fig. 4 Boxplot of eighteen set data before calibration
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Boxplot of experimental images after LS method
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