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Abstract: A long-wave infrared time-sharing polarization imaging system was developed to address insta-
bility in polarization response during high-speed imaging and to enable detection of UAV targets against
strong infrared clutter. An optimal polarization step angle was identified through analysis and angle-error
model simulations to minimize polarization error. An adaptive polarization-angle estimation algorithm,
based on a time-varying parametric Kalman filter, was implemented to provide accurate angle estimates
and maintain a stable polarization response at high frame rates. Experimental results at a 50 Hz imaging
rate demonstrate that the filtering algorithm reduces polarization response fluctuations by 91% , achieves a
polarization accuracy of 0. 50% , and attains a polarization-angle accuracy of 1.52°. Additionally, the tar-

get-region contrast in polarization images is enhanced by 3-10>X . The proposed imaging system significantly
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improves UAV target contrast and satisfies detection requirements in environments with strong infrared clutter.

Key words: imaging systems; infrared polarization imaging; Kalman filter; contrast improvement; back-

ground suppression
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Fig. 11 Comparison of infrared image and polarization image in different scenes
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