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Algorithm for camouflage target detection based on polarization

imaging in woodland background

Liu Xiao'?, Xue Mogen’, Wang Feng’, Qiao Yanli'

(1. Key Laboratory of Optical Calibration and Characterization, Anhui Institute of Optics and Fine Mechanics, Chinese
Academy of Sciences, Hefei 230031, China; 2. Electronic Engineering Institute of PLA, Hefei 230037, China;
3. Department of Information Engineering, Artillery Academy of PLA, Hefei 230031, China)

Abstract: Synthetically utilizing polarization characteristics and fractal characteristics, an algorithm based
on polarization imaging was proposed to detect camouflaged target in woodland background. Firstly, fuzzy
clustering method was used to segment the regions containing potential target in polarization image, and
the morphological method was used to remove the small interference. The information of these regions
was recorded. Secondly, fractal features were exacted from these regions. The fractal differences were
used to select out the background. Finally, regions with different fractal features were judged. The
position and shape of the targets were determined. The experimental results of real scene show that the
fractal dimension of camouflage target is between 2.0 and 2.3, the fractal dimension of woodland
background is higher while its change is little and the difference between each other is about 0.2. It
proves that this method is validity and reliability of the scheme which based on the fractal dimension
difference between the camouflage target and woodland background.
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Fig.1 Polarization fusion image of camouflaged target

in woodland background
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Tab.1 Regional estimated value of fractal dimension

Fractal dimension

Item
Figure 1(a) Figure 1(a)
Target 1 2.287 555 2.310 672
Target 2 2.284 573 2.110 170
Target 3 2.290 155 2.280 564
Target 4 2.156 871 2.270 516
Target 5 2.274 851 2.035 781
Target 6 2.292 415 2.312 543
Target 7 - 2.105 647
Target 8 - 2.214 518
Background 1 2.425935 2.419 532
Background 2 2.383 425 2.471 873
Background 3 2.416 203 2.397 284
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