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Polarization imaging by micro-polarizer array
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Abstract: Micro-polarizer array (MPA) imaging technology has special advantage in equipment volume,
weight, real-time imaging etc. All these advantages expand the application of polarization imaging. But
little research has been done on how to design MPA parameters, and how to arrange MPA cells, and
how to calculate polarization parameters from acquired images. In order to solve this problem, the study
of micro-polarizer array (MPA) imaging was carried out in this paper, the grating diffraction and
equivalent medium theory were utilized in the design of the relevant parameters for MPA, and a joint
coding and decoding design method in frequency domain for MPA was also put forward. The simulation
results reveal that the choice of the design method for joint coding and decoding of MPA will have a
significant impact on the acquisition performance of polarization information.
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Tab.1 Current characteristics of the fabrication of MPA

Manufacture

technology Main technological process

Advantages

Drawbacks

(1) Put the PVA between two CAB layers;
(2) Remove the top layer of CAB;

Pol: fil
olymer frim (3) Fix the thin film made of PVA;

factur-
ma.m'1 actr (4) Remove the top layer of CAB;
in
technf]o (5) Paint photoresist;
(PVAgy (6) Lay the lithography mask;
7) Develop;
material ) (7) Develop;

(8) Reactive ion etching;
(9) Etching of the second layer

(1) Polarization efficiency can (1) Intensity is low;
reach 99.5%;
(2) Wide range for application (3) Crosstalk among pixels is strong;

(2) Relatively complicated technique process;

can be used in the whole (4) Application environment should be dry
visible band.

and the polarization is easy to degenerate!".
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Continued Tab.1
Manufact
anutacture Main technological process Advantages Drawbacks
technology
(1) Clean the glass surface;
(2) Paint SD1 solution; (1) Array thickness is small;
3) Bake th les; 2) Crosstalk ixels i L . .
Liquid () e e s.amp © (2) Cross AmoTg pixe’s 18 Polarization characteristic drops sharply in the
(4) Lay the lithography mask; not easy to happen; .
crystal : : . . . o band of red light (650 —700 nm) and
materials (5) Paint the mixed solution of dichroic (3) Good polarization charact - alication field is limited!1-12!
dyes and NLC; eristics between the band of PP
(6) Bake the basement; 400 nm to 650 nm
(7) UV-—irradiation.
(1) Optimize the glass surface through CMP;
(2) Plate the aluminum and silicon dioxide;
(3) Paint photoresist;
4) E d develop;
(4) Exposure z.m evelop . (1) Small volume, compact stru-
(5) Etch aluminum nanowire; ' int i
. . . cture, easy integration;
6) Paint t hot t and bake; . . . .
Metal micro- (6) Paint negative photoresist and bake (2) High diffraction efficiency; (1) Need to etch by layers;

(7) Lay the lithography mask, then bake

nano grating and develop:

1
(8) Etch micro polaroid array; ow

(9) Grind and polish the layer of silicon
dioxide;

(10) Repeat (2) to (9) until the array is
formed completely.

(3) Crosstalk among pixels is (2) Relatively complicated technique process
good polarization
character! ™",
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Fig.2 Curves of the relationship between the main transmission
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Fig.4 Curves of the relationship between the variation of main

transmission rate and A/T when a/T is fixed
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Fig.8 Representation of mosaic image in spatial domain
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Fig.11 Result map of actual scene using the 2x4 array in Fig.9(b)
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