5547 B 2 Xt F % W Vol.47 No.2
2018 4E 2 H ACTA PHOTONICA SINICA February 2018

doi:10.3788/gzxb20184702.0212001
BE T 2 i A OB B K BH S I o 7 3k

A R Sl
P Tl K R 5 5 B BF A2 9% 710072)

B ERBERXAGBEEIABRANEZ  RETHAZHERBRENZ AL T (KEFT QAT X AL
TREBBEIX G R, ETF T HAEMIELETERNBHIRBTRS BIETRIFLETZ R 6 RAEXT A
B oM THRABEAEBEARABEEXPRBRRKME S LEG T, EmBRTHA ZHFARE
MEAELSRPRERAERMER TN T R AT ZEERITT FRBIE,. 5N BHEAZENET KM
KEFOO T EHETT RSN O ERER AR S HFEHAZNETRRT AR SHEH R X
EFTE KA ENFTAEARLEAGERARLESNN 0.2 1.0°, T MET RIBHBAENERMELE
FTENHTRABHRETGIFANAGEEFNR FHELERBIETAASHERRECHMNERE L E

0 7 kT AT,
KB AR AE A EF BB HBELSF; R ZFE
hE4SEE . TP212; P40l XHkERIRAG . A NEHS.1004-4213(2018)02-0212001-8

Solar Vector Measurement Algorithm Based on Multiple Polarization Sensors
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Abstract: It is put forward that the solar vector (direction of the sun) can be measured through multiple
polarization sensors, according to the formation principle of the atmospheric polariztion pattern. First,
the formation of the atmospheric polarization pattern is introduced. Then, the polarization sensor
consisting of two groups of polarization units is designed, and the optimal angle between polarization units
is demonstrated, and the method of extracting the solar azimuthal information from the atmospheric
polarization pattern is analyzed. Finally, with the least squares algorithm united, the method of
measuring the solar vector with multiple polarization sensors is put forward, and the experiment is
conducted consequently. The results indicate that it can get precise solar vector using the method
proposed, and the errors of the solar azimuth angle and elevation angle are 0.2° and 1.0° respectively. In
addition, it has solved the mutation problem which is caused by the parallelism of the maximum
polarization directions measured by double polarization sensors. Therefore, the algorithm is feasible to
measure solar vector with multiple polarization sensors.
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Fig.1 Atmospheric polarization pattern
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