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Abstract: Polarization imaging is a new way for photoelectric detection, which provides more one-dimensional
information than conventional imaging systems. It has important application in the fields of industrial detection,
biomedicine, earth remote sensing, modern military, aerospace and ocean. The typical applications, development
history and status of polarization imaging were firstly analyzed and summarized. Then, the current methods of
polarization imaging were reviewed. The latest research of polarization characteristics, transmission property,
polarization imaging sensors, nonuniformity correction for division-of-focal-plane polarimeters, super resolution

restoration for polarization image, and polarization information fusion approaches were introduced. Moreover, the
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future development direction of polarization imaging was prospected, which including focal plane polarization

detector with high extinction ratio, division-of-focal-plane multispectral polarization detector, non-uniformity

correction method with high precision, polarization image super resolution restoration method, and polarization

information fusion(intensity image, degree of polarization and angle of polarization) so on.

Key words: polarization imaging;

non-uniformity correction;
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Fig.1 Infrared polarization imaging results of two scenes
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Tab.1 Technical characteristics of typical polarization imaging methods'”

Design features

Fabrication—integration
issues, cost

Misregistration issues

® Robust
® Relatively small

Rotating el t . .
otating elemen o Not suitable for dynamic

® Inexpensive

o Easiest to implement

e Scene and platform motion

® Beam wander not a problem or removed in
software

e Misregistration is linear

scenes
Division of . - :
amplitude o Simultaneous acquisition  required
. ® Large system size ® Expensive
(multiple FPAs) o Large

o High mechanical flexibility and rigidity

® Must register multiple FPAs
e Misregistration can be fixed
o Can be nonlinear

Division of aperture
(single FPA)

e Simultaneous acquisition

e Smaller size e Expensive

® Loss of spatial resolution

o Fixed misregistration
o Can be nonlinear

e Simultaneous acquisition
e Small and rugged
® Loss of spatial resolution

Division of focal

plane ® Very expensive

o Fabrication difficult
o Alignment difficult

o [FOVs misregistered
® Requires interpolation
o Fixed registration

e Simultaneous acquisition

Coboresighted ® Best used at long ranges

® Expensive

® Easy integration

® Misregistration not as stable
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