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Experimental study on long wave infrared polarization imaging of

typical background and objectives
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Abstract: The infrared imaging technology can acquire the intensity information of targets, and
polarization imaging technology can acquire the polarization information of targets. Combination of the
two technology is more conducive to the target detection and recognition. Experiments focused on typical
targets under typical backgrounds, such as the plane in the sky, the ship on the sea, and the vehicle on
the grass. In Experiments, the four-channel long wave infrared polarization imaging (LWIPI) system
developed was employed to acquire images. Experimental results show that, compared with traditional
long-wave infrared images, LWIPI has the following advantages: (1) the long wave infrared polarization
degree image has a higher image contrast in a certain situation, which is beneficial to the target detection
and recognition; (2) the long wave infrared polarization angle image can highlight target details, which is
beneficial to the viewer’s understanding of the content of the scene; (3) the long wave infrared
polarization degree image and angle image can suppress clutter in a certain situation, which is beneficial
to target imaging studies under the condition of a clutter.
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Fig.2 Polarizing film and physical figure of long wave infrared

polarization imaging system
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Fig.3 Infrared polarization imaging for typical UAV
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Tab.1 Typical UAV image contrast and standard

deviation

Region 1 Region 2 Region 3
Image
type Local Standard Local Standard Local Standard

contrast deviation contrast deviation contrast deviation
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image

Polariza-
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image
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Fig.4 Ship long wave infrared polarization imaging

2 AT A B . iR E PR P AR S R =S
T2 S AR -5 98 THT AR LG PR A LT 5 HE PSR A B R
AT, B E X — 8 5 AR (5 B 0 ImAH # T
FI bR BRI, X2 iy s 9 0 8 SR 1) i 4 58 22 531
B AN, FIRER, A ARSE T J7 HE P 7 ) 3t 4 7
SRS WL S, A AT HAREIR S, S35,
TE AR BE PG AR Hhy T 5K 23 FK T i 41 88 22 51 K
KOr L BB, 33 o f 9k 25 5 B $ 4 T —
ARG S

& 2 fRARE BTt
Tab.2 Ship image contrast

Contrast of ship and Contrast of ship and

I t
mage type sky sea surface
Intensity image 0.14 0.31
Polarization d
olarization degree 0.59 0.68
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Fig.5 Trucks with burning bottle long wave infrared polarization image from far and near
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Fig.6 Burning bottle on the truck long wave infrared polarization image
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