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Abstract: Based on the bidirectional reflectance model, the polarization characteristics and spectral
radiosities of four space target samples, such as carbon fiber, carburizing film, F46 and OSR, were
measured. By calculating the Stokes parameters of the samples, the degrees of linear polarization and
polarization orientations under multiple observing angles were obtained and recorded. The statistical
results show that, the different samples have great differences in average and variance of the degree of
linear polarization and Orientation. The analysis of the difference between the average and variance of
samples can improve the effects in detecting and identifying simples efficiently and solve the “Same object
with different spectrums” and “Foreign body in the same spectrum” problems occurred in spectroscopic
techniques. The polarization property provides more optical information for remote sensing, which is an
effective and reliable method for target recognition.
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Fig. 2 Multi angle measurement experiment schematic diagram
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Fig. 3 Visible light polarization camera
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Fig. 4 Data acquisition results of carbon fiber and carburizing film
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Fig.5 Data acquisition results of OSR and F46
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Table 1 Multi angle characteristic of the carbon fiber

Observing angle/ (%) S, S, S, Average of D Variance of D Average of §/rad Variance of §/rad
0 55.642 2 —9.7792 0.5215 0.200 9 3.2X107° 0.163 3 0.017 5
30 51.6625 —12.304 6 0.2648 0.2279 5.9X10°° 0.031 3 0.011 9
45 30.164 0 —6.6774 0.2737 0.209 4 8.2X107° 0. 1827 0.002 1
60 36.1558 —2.5073 0.626 2 0.234 4 7.1X107° 0. 2607 0.0311
90 25.644 6  2.286 1 0.165 4 0.286 3 3.0x107" 0.286 3 0.008 3
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Table 2 Multi angle characteristic of the carburizing film

Observing angle/ (%) So S, S, Average of D Variance of D Average of §/rad Variance of §/rad
0 29.2365 —0.7980 —0.3637 0.0517 1.9X10°* 0.067 2 0.004 4
30 25,4071 —0.7581 —0.9920 0.065 6 9.1Xx107" —0.454 2 0.002 7
45 17.528 5 —0.1031 —0.564 8 0.067 7 2.7X1078 —0.189 7 0.001 5
60 24,1096 0.3869 —0.748 2 0.063 0 2.7X10°8 —0.203 8 0.0011
90 20.456 8 0.9035 —0.1088 0.077 9 1.1X107° —0.030 6 9.4x107"

x3 OSREAEFHUHENELER
Table 3 Multi angle characteristic of OSR

Observing angle/ (%) So Si S, Average of D Variance of D Average of §/rad Variance of §/rad
0 13.472 9 0.0331 —0.229 3 0.104 5 9.2X10°° —0.0615 0.016 7
30 15.547 7 0.0023 —0.178 4 0.073 9 6.7X10°7 —0.008 8 0.008 9
45 12.534 8 0.296 7 —0.076 6 0.085 7 1.0X10°°¢ 0.041 6 0.002 6
60 16.387 5  0.242 2 0.083 9 0.068 2 1.9X10°7 0.095 5 0.003 9
90 18.830 8 1.241 6 0.659 2 0.065 0 3.4X107° 0.150 0 0.004 9

x4 Fo S RHEFHENELER
Table 4 Multi angle characteristic of F46

Observing angle/ (%) S, S, S, Average of D Variance of D Average of §/rad Variance of §/rad
0 32.590 5 0.007 7 0.373 17 0.051 8 8.0X10°7 0.181 2 0.002 8
30 46.986 5 —0.0416 0.5190 0.039 8 8.6X10°7 0.237 6 0.008 2
45 39.288 7 0.406 1 0. 3488 0.044 3 8.2X10°7 0.143 2 0.006 8
60 54.3813 0.3584 0.6355 0.040 2 6.7X10°7 0.224 0 0.017 2
90 51.3155 —0.089 1 1. 0975 0.060 3 1.0X10°° 0.3517 0.013 5
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Fig. 6 Spectral radiosity curve of carbon fiber and carburizing film
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