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Angle selection research based on multi-objectives optimized
detection of clouds

FANG Wei'?, QIAO Yan-Li', ZHANG Dong—Yingl ., DU Li-Li", YI VVei—Ning1
(1. Key Laboratory of Optical Calibration and Characterization of Chinese Academy of Sciences, Anhui Institute of
Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China;
2. University of Science and Technology of China, Hefei 230026, China)

Abstract: It brings about both higher computational complexity and data scale augmentation, while
multi-directional information of remote sensing images has the superiority in extending function and in-
creasing accuracy in cloud detection. Directonal information on cloud detection comes from BRDF of
surface combined with atmospheric effects. Although determing certain view angles in local area by an-
alytic solution is possible, considering the complexities of application the traverse calculation for
whole angles is still carried out in POLDER officer products. Due to the redundant information existed
on close neighbours of angler layer, averaged joint information entropy and K-L information diver-
gence can form a feature basis for selection of angle subset. Two algorithms of optimal and idel solu-
tions on Pareto multi-objectives front are proposed. Experiments of cloud detection were taken on two
POLDER datasets firstly, then on a dataset of directional polarimetric camera (DPC) on board GF-5
satellite. The experimental results demonstrated that the overall accuracy of cloud detection by pro-
posed method based on 2 angle- layers combinations is 89. 36%, Kappa equals 0. 7845 The validation
on DPC dataset also showed that in comparison with GF-5 remote sensing synthetic image the similari-
ty among them is 86%. The computation efficiency was raised to 7 times . Thus the proposed method

Yrim HH#3:2019- 06- 17, £ B HHF:2019- 11- 19 Received date:2019- 06- 17, Revised date:2019- 11- 19

ERTE : FH5K A ARAAL G (41601379) (155 20 HXT MU A 58 5K L3t (R R 53 ) 5T H (32-Y20A17-9001-15/17,30-Y20A010-9007-17/18)
Foundation items: Supported by the National Natural Science Foundation of China (41601379) , National High Resolution Major Spectial Project of
China(32-Y20A17-9001-15/17,30-Y20A010-9007-17/18)

1EB B /T (Biography) : 7 (1977-), %, B BIBESE 5L, L AFTE A , R SERLR HIEOAR 3 % D5 TR IFSE o

1B IHAEZH (Corresponding author) : E-mail: lilydu@aiofm. ac. cn



340 g hh 5 2 oKk I e 39 4

takes advantages on computational cost saving and retaining multi-angle image’s intrinsic information.

It contributes a new insight to cloud detection with its advantages of effectiveness, satisfactory accura-

cy and automatic operation.

Key words: cloud detection, multi-angular polarized remote sensing, angular selection in remote

sensing, Pareto Optimality
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changes with viewing zenith angle

Three geometrical factors may affect cloud fraction
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Fig. 4 The principal of multi-directional viewing by polariza-

tion spectral radiometer
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Table 3 The Data results of detection for POLDER and the proposed method
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Fig. 10 Synthetic image from original reflectance at 443,565,
670 band (left) , the binary image of cloud detection by the
proposed method(right)
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Fig. 11  Multi-spectral contribution to cloud detection

through the proposed method on DPC
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