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INVERSING THE BEST BANDS OF BRINY DENSITY BY
USING HYPERSPECTRAL MULTI-ANGLE AND
POLARIZATION INFORMATION

SUN Zhong-Qiu, ZHAO Yun-Sheng”, YAN Guo-Qian
(College of Urban and Environmental Sciences, Northeast Normal University, Changchun 130024, China)

Abstract: The relation between the polarization index and the liquid density can be established in term of refractive index.
USB2000 spectroscopy was used to obtain the hyperspectral polarization information of brine with different concentrations,
and the briny density was calculated. It is found that the optimum wavelength bands of light incident at different angles are
different for brine with different concentrations. The precision of the briny density calculated in the best bands is the high-
est. The best bands become wider when incident angle approaches the Brewster angle, which can satisfy the demand of the

present remote sensing technology. The results provide a new scientific basis for monitoring the density of water by using re-

mote sensing technology.
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Table 1 The density of brine with different concentrations

Bih(e) 7K (ml) CHWPBE(%)  p B (ml)
75 300 20 1.25000
53 300 15 1.17640
33 300 10 1.11111
16 300 5 1.05261
0 300 0 1..00000
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Fig. 1 Hyperspectral polarization curves of brine with different
concentrations at the incident angle of 30°
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Fig.2 Hyperspectral polarization curves of brine with different
concentrations at the incident angle of 40°
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Fig.3 Hpyperspectral polarization curves of brine with different
concentrations at the incident angle of 50°
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Table 2 The contrast table of the different density concentrations of brine calculated at different incidence angles with the

best measuring band and the actual saline density

AR ) . i p Wk % ¥ SRR p WEC e s
(g/ml) (g/ml) (%)
30° 613 ~628 702 ~717 0.440123 1.004442 1.000000 0 0.004442
595 ~610 720 ~735 0.434018 1.057678 1.052610 5 0.005068
585 ~600 729 ~744 0.427589 1.115403 1.111111 10 0.004292
580 ~595 735 ~750 0.420572 1.180450 1. 176400 15 0.003950
575 ~590 740 ~755 0.412951 1.253635 1.250000 20 0.003635
40° 609 ~624 706 ~721 0.756856 1.006787 1.000000 0 0.006787
593 ~608 722 ~737 0.748441 1.058997 1.052610 5 0.006387
582 ~597 733 ~748 0.739037 1.118450 1.111111 10 0.007339
575 ~590 739 ~754 0.729308 1.181240 1. 176400 15 0.004840
569 ~584 743 ~758 0.717986 1.256062 1.250000 20 0. 006062
50° 580 ~750 0.983621 0.990331 1.000000 1. 000000 0 —0. 009669
600 ~730 0.979562 1.048410 1.052610 1. 052610 5 —0. 004200
610 ~720 0.974264 1.118665 1.111111 1. 111111 10 0. 007554
615 ~715 0.969906 1.173061 1. 176400 1. 176400 15 —-0.003339
620 ~710 0.963994 1.243286 1.250000 1. 250000 20 —-0. 006714
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