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Simulation of infrared polarization images

YU Wenjun, GU Guohua, LIU Chenghao
(College of Electronic Engineering and Optoelectronic Technology, Nanjing University of Technology and Engineering,
Nanjing 210094, China)

Abstract: In order to obtain polarization images without true polarization images, firstly, the degree of polarization of
various objects were found in experiments, and a database of degree of polarization was built. Then, objects in the infrared
images were classified by means of K-means clustering algorithm. Finally, the polarization images were calculated from the
clustering images. The results verify the simulation algorithm is feasible. The effect of the simulated images is good, it is

easy to distinguish artificial object from natural objects. Image simulation is important for better and more convenient
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research of polarization properties of objects and the establishment of a database of polarization.
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Fig. 1 Experimental device for polarization data acquisition

Table 1 ~ Common types of polarization of the target database

0° 15° 25° 35° 45° 55° 65°
block 0.0467 0.0512 0.0531 0.0570 0.0631 0.0682 0.0578
iron tablets 0.029%4 0.0311 0.0540 0.0550 0.0643 0.0731 0.0653
plastic 0.0123 0.0183 0.0193 0.0201 0.0234 0.0287 0.0189
copper 0.0360 0.0578 0.0678 0.0732 0.0831 0.1213 0.0731
aluminum 0.0531 0.0578 0.0634 0.0931 0.1314 0.1421 0.0937
green vegetation  0.0173 0.0279 0.0213 0.0231 0.0311 0.0337 0.0309
marble 0.2319 0.2638 0.2131 0.2738 0.3174 0.3058 0.2459
water 0.1012 0. 1061 0.1134 0.1151 0. 1506 0.2143 0.1823
cloth 0.0231 0.0245 0.0246 0.0228 0.0206 0.0242 0.0246
people 0.0347 0.0346 0.0377 0.0442 0.0448 0.0523 0.0473
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The original image is used to cluster for initial
treatment with the infrared K-means

'

In the clustered image using equation (4) ~ equation (7)
to obtain their polarization image

'

Using equation (1) and equation (2) to calculate
the degree of polarization of the object

Fig.2 Simulation algorithm flowchart
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Fig.3 Clustering results

Fig.4 This simulation algorithm
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Fig.5 The simulation algorithm results in reference[ 1 ]
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