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Airborne Experiment Demonstration and Data Analysis for
Multi-Angle Polarization Detection of Atmospheric Aerosols
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Chinese Academy of Sciences, Hefei 230031, China)

Abstract: The inversion precision of atmospheric aerosol parameters can be more effectively improved by
the combination of multi-angle polarization and radiation data, so the airborne experiment is designed and
completed to obtain multi-angle polarization and radiation data. The self-developed multi-angle directional
polarized camera (DPC) is equipped on the aircraft, and sun-photometer CE318‘ is mounted at ground stations,
then aviation flight experiment was carried out by designing aircraft’s course series ground stations. The data‘
obtained from airborne experiment is analyzed, and the results show that DPC on the aircraft can obtain
high precision polarization and radiation data. The atmospheric aerosols optical depth is retrieved using the
experiment data, and inversion error is less than 3%, which demonstrates validity of multi-angle polarization.
and radiation data from airborne experiment.
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Fig.2 Aircraft’s course of the second airborne test WS, ZAEGH.
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Table 1 The main technical parameters of directional polarimetric camera (DPC)

&% 17
LK (nm) 490-P, 670-P, 865-P, 550, 780, 810
R /SR - 20~100 nm
L WHEHBAAENE  —60° ~ +60°
ZEE SRR 3.4 m #¥TF 3000 m FpF
BTE 1024x1024
¢ T N 12 umx12 pm
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Fig.3 Processing flow of data obtained from DPC on the aircraft in airborne experiment
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Fig.4 Synthetic image of three polarization direction in 865 nm wave band, (a) before and (b) after image registration
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Fig.5 I, Q, U and P obtained from DPC on the aircraft in 865 nm wave band
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Fig.6 Reflectance image in 865 nm wave band

Fig.7 Polarized reflectance image in 865 nm wave band
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Table 2 Comparison of aerosol optical parameters from air board DPC with ground based sun-photometer

(CE318)

REHE BHE @B Angstrom
FERE  BKEEK

WERE k¥ (39.177°N, 118.340°E)  0.417 1.19

% (39.033°N, 117.644°E)  0.523 1.14

R (39.043°N, 117.494°E)  0.484 1.21

W (39.200°N, 117.617°E)  0.422 1.14

K@ (39.074°N, 117.197°E)  0.574 1.20

WM (38.917°N, 118.517°E)  0.412 1.09

ZERE #EEE 0.441 1.15
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