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Division-of-time long-wave infrared high frame
frequency polarization imaging experiment
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Abstract: In order to make up for the shortcomings of the traditional division-of-time long-wave infra-
red polarization imaging system, image detection of the real-time dynamic high-temperature target po-
larization degree can be realized by using the ultra-high-speed and high-position precision rotating
wheel on the basis of division-of-time infrared polarization imaging device. Using ultra— high speed
and high positioning precision rotating wheel, the polarizing plate is rotated rapidly, the polarization
state of the target information is changed, the infrared camera synchronously collects image data, and
the intensity map is calculated for each of four different angles, and the polarization degree map is cal-
culated and cycled. The moving target polarization degree video data is obtained, so that the device can
realize polarization detection of the moving object. Using software to control the imaging process of
the whole device, due to the limitation of the frame rate of the infrared camera used in the experi-

ment, the whole device realized the target polarization degree detection of 15 frames/s, and obtained
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the target polarization degree curve, as well as the result of the fusion of the intensity map and the po-
larization degree map. The division — of-time long-wave infrared polarization imaging based on high-
speed rotating wheel in this paper can realize the polarization degree image of dynamic high-tempera-
ture moving target of 15 frames/s based on the advantages of traditional devices. The device has po-
tential application value in the fields of future fire rescue, combustion diagnosis and fine imaging of
high temperature targets.
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Fig.4 Orientation change time curve
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Tab.1 Main technical parameters of high speed rotating

wheel

60°/4 ms,

120°/5 ms

R 127 mm X102 mm X
25 000°/s 12.5 mm 1~3 mm

25 mm
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Fig.5 Long wave infrared polarizer
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Tab.2 Main technical parameters of long-wave infrared
polarizer
$12.5 mm =10 000

b / / b

60 Hz,16 bit ,
3. 4, 6 0
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Tab.3 Main technical parameters of long wave infrared

polarization detector

4
Tab.4 Main technical parameters of long-wave infrared
lens
F
24.6° X 18.6° 25 mm 1.0 0.3 m

640 X 480 17 pm 8§~12 pm <80 mK

6

Fig.6 Long wave infrared camera
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Fig.7 Experiment platform
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Fig.10 Curve of variation of maximum polarization
degree
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Fig. 8  Operation interface of long wave infrared
camera imaging
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Fig.11 Long-wave infrared polarization imaging of

metal cover heater
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