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Developments of Polarization Imaging Technology
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Abstract: In this paper developments of polarization imaging technology are presented. Questions to be
answered for polarization and polarimetry are summarized. The mainly achievements of research works for
polarization measurement methods and types, infrared imaging polarimeters, polarimetric FPAs, trials of
polarization imaging and polarization ray-tracing are presented respectively.
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Fig.3 LWIR Polarimetric Sensor for Airborne Platforms developed by BDE and DoP image
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(a) Obsidian glass sphere experimental setup with shroud removed in front of the polarimeter; (b) Stokes parameter images;
(c) Color-fusion image of the obsidian glass sphere
K6 MEABEERIKELA /M REIRE  Fig.6 LWIR polarization imaging for the obsidian glass sphere
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(a)Visible picture of two pickup trucks in the shadow; (b)LWIR intensity image; (c)LWIR polarization image
K7 xEIsEX BRI LA Mm e R % Fig.7 LWIR polarization imaging for man-made objects in the shadow
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Fig.8 The radiance (S) image calibrated to apparent temperature in degrees Celsius (UL), the DOLP image (UR), S; image (LL),

and the S, image (LR)

9 A AE T 5 AN G A B A P G i e P00 P 15 2 B T < S ) A A B 4R e i 5 2R

Fig.9 Thermal image of 5 man-made objects flush with the background and Polarimetric-based detections superimposed on a thermal

image of metal objects
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Fig.10 Color-fusion images of cars and buildings
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Fig.11 Color-fusion DoLP data recovered in the SWIR: (a) A=1.51 pm; and (b) A=2.32 um; recovered in the MWIR: (¢c) A=3.51 pm;

and (d) A=4.17 pm
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Fig.12 Example images of sky polarization taken with the 450-nm channel of the polarimeter at 11:45 am local time (MDT) on 23 July

2009: (left) intensity image; (center) degree of linear polarization (DoLP); (right) angle of polarization (AoP) image
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Fig.13 Ray-splitting in a block of calcite. Ordinary ray travels straight while extraordinary ray refracts and undergoes total internal

reflection at the bottom surface before refracting out of the calcite block
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Fig.14 Polarization performance of a single plastic lens with stress birefringence from injection molding is described in terms of Jones

matrix elements
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Fig.15 Circularly polarized rays traced through two Glan-Taylor polarizers with crossed axes, extinction ratio varies considerably

across a +3° field of view
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