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Abstract Polarization includes rich information of the reflection and scattering properties of the objects, which can
effectively improve the detection capability. Previous studies on the polarization imaging of underwater objects
mainly focused on the degree of the polarization, however, the capacities of Stokes components for imaging the
underwater objects are poorly known. Based on the tank experiments, the influences of object depth, sediment
concentration, object material and detection band on the polarization imaging detection are investigated. The results
show that compared with the traditional imaging based on radiation intensity, the polarization imaging can obtain
clearer image and better information of boundaries and textures of underwater objects, with the capacity of
diminishing the impacts of the water absorption and scattering effects. Moreover, the detection capacity of
polarization imaging with increasing object depth deceases more slowly than that of the traditional imaging based on
radiation intensity, indicating that polarization imaging can detect deeper objects. The influence of sediment
concentration on polarization imaging is more significant than that on the radiation intensity imaging, but the
polarization imaging can still detect the edge contour of the target in the high concentration of sediment. The
detection wavelength has some influence on the capacity of the polarization imaging, and the blue and green light

wavelengths are the optimal bands for polarization imaging of the underwater objects.
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Fig. 1 Experimental schematic. (a) Underwater object

(c) data collection
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Table 3 Quality of the polarization images for different sediment concentrations

TSM / Standard deviation Information entropy Clarity
(mgeL™ ") SO S1 S2 S3 SO S1 S2 S3 SO S1 S2 S3
0 75.24 72.16 72.025 69.589 5.573 4.829 4.745 4.831 17.501  44.390 44.214 41.131
120 75.07 71.37 71.176  72.424 5.411 4.103 4.103 4.565 9.790 39.033  40.588  36.349
240 74.86 69.16 69.469 73.734 5.307 3.671 3.687 4.181 8.916 38.832  40.379  34.927
360 74.65 66.88 67.853  70.555 5.049 2.525 2.484 3.025 6.043 37.857  38.227 32.315
480 74.03 63.44 64.435 60.124 4.746 2.581 2.388 3.417 3.660 36.346  36.356  30.127
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Fig. 5 Polarized images for different sediment concentrations.

(a) 0 mgeL™'; (b) 120 mg*L™"; (¢) 240 mg+L"'; (d) 360 mg*L™"'; (e) 480 mg-L '
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(a) Standard deviation; (b) entropy of image information; (c) image definition
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Fig. 7 Polarized images of four different material objects. (a) Iron; (b) aluminum;

(c) plastic; (d) plastic with white paint
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