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Experimental study on laser polarization characteristics of target
based on double Gaussian fitting
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2. State Key Lab of Mechatronics Engineering and Control, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The degree of polarization of backscattering laser, which is scattered from several typical
targets, was measured and analyzed. Basing on the description of detection laser with Stokes vector,
experimental setup of laser detection for polarization characteristics of typical targets was designed using
the transceiver integration; the degree of polarization of backscattering laser of several typical targets
was measured under the conditions of different angle of incidence laser, different roughness parameters
and different materials of target surface; the measurement data of degree of polarization was analyzed
after double Gaussian fitting on the basis of foregoing experiments, two conclusions that the degree of
polarization of backscattering laser highly fits the double Gaussian function and targets with different
attributes can be distinguished using the degree of polarization of backscattering laser were achieved at
last.
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Fig.1 Experimental setup of laser detection basing on polarization

characteristic
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Tab.1 Roughness parameters of typical target

surfaces
No. Material RMS height  Mean height FeaFur_e
/pm /pum description
1 Aluminum 13.166 10.202 Hand sanding
2 Aluminum 6.594 5.054 Original
3 Copper 14.427 11.239 Hand sanding
4 Copper 8.748 6.663 Original
5 Iron 8.219 6.454 Rusty
6 Iron 10.215 7.609 Original
7 Iron 6.931 5.507 p'aji?]rtkciz?:g
8  Wood 12.884 9.743 Creamy white
paint coating
9 Leaf 11.195 8.874 Holly leaf
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Fig.2 Experimental data of DOP and fitting curves of

backscattering laser of iron plates
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Tab.2 Double Gaussian fitting parameters
(95% confidence interval)

Double Gaussian fitting parameters

No.
a b, [ a, b, Cy

5 95.510 0.005 36.960 0.000 0.000  0.000

6 47.300 -0.000 10.400 40.560 0.002 35.010

7 49.430 -0.008 1.537 37.710 -0.338 60.390
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Fig.3 Experimental data of DOP and fitting curves of backscattering

laser of aluminum and copper plates
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Tab.3 Double Gaussian fitting parameters

(95% confidence interval)

Double Gaussian fitting parameters

No.
a b, C a, b, Cy
1 60.82 0.498 34.02 26.47 0.968 72.81
2 74.71 0.017 14.43 18.21 -0.386 50.66
3 76.34 0.009 24.4 18.14 -1.236 128.3
4 78.17 -0.004 16.08 14.74 -0.002 89.78
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Fig.4 Experimental data of DOP and fitting curves of backscattering

laser from non-metal plates
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Tab.4 Double Gaussian fitting parameters

(95% confidence interval)

Double Gaussian fitting parameters

No.
a b, c, a, b, [
8 37.5 -0.010 5.779 36.92 -0.005 54.72
9 16.68 0.0172 15.38 40 -41.7 50
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Tab.5 RMSE-Goodness of fit using different
fitting functions

No. Gzzz:ilaen Gaussian on:J;:c:?rt]iiZI po?;::rifial
1 2.097 3.657 12.2 4.989

2 2.05 6.111 18.52 11.1

7 1.43 1.652 1.488 1.43
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