37 G5 8 H oot Vol. 37.No. 8
2010 4F 8 A CHINESE JOURNAL OF LASERS August, 2010

XEHS: 0258-7025(2010)08-2015-05

S T 7 4 L DY 8 R 53 52 11 <
R S A

AR 5§ Img'?
(| IR LA 500 i 20150
SR B R GA BE  J 100049

WE RARIRE SRR B B E T RGN S AE GO RE . B TR 0 A B L, 38 7 — ol DUl 8 i 43 &2
FHCTDMD RS i B S A B AR B AR 2 41 4 AR08 38 A 73 2 BRI SR AR A5 5 43 B R, 3K 45
KRAMmIRERGER . 50ABARM L GZEARBER A T R g5, AR08/ TiEF 514 22 5 5 K00k
XRS5 M0 . S0 2 W] L kT 58 05 A i 3 1) < 48 A ) 5 AR i 6 1) 8 R IR R M ) i 15 22 L 3R R RS
i B 0 R BT o TR 1 07 A AR PR A T R G RE S AR A LR BB A L LI AR B S AE L.
KER RAOLS KA AR A0 5 05 4 5 0 43 2

hESES 0432.2;0436.3 XHERFRIRAS A doi: 10.3788/CJL20103708.2015

Four-Channel Time Division Multiplexing Atmospheric Polarization
Measurement Technique Based on Vision Bionics
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Abstract The navigation and positioning accuracy is mainly dependent on measurement accuracy of atmospheric
polarization imaging. A four-channel time division multiplexing ( TDM) atmospheric polarization measurement
technique based on bionic principle is proposed and investigated. The technique measures atmospheric polarization
signals with four detecting channels based on TDM. Compared with developed techniques, the technique simplifies
measurement system and decreases effects from channel signal gain difference and atmosphere signal intensity
change. Experimental results show that the technique significantly reduces measurement error and improves
measurement accuracy of atmospheric polarization. A measurement system based on the technique can obtain reliable
position information of the star for navigation and positioning.
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Fig. 1 Polarization pattern at different times. The width

of the black line represents the polarization
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degree, the direction of it represents the
polarization direction
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Fig. 2 Compound eye structure of the cricket. (a) polarization-sensitive compound eye unit; (b) orthogonal

polarization-opponent and signal processing; (¢) output signal of the polarization-opponent
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Fig. 3 Principle diagram of the polarization pattern measurement system
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Fig. 4 Signal process diagram of the four-channel TDM atmospheric polarization measurement technique
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Fig. 5 Output signals of the four detectors in two units
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Fig. 6 Measurement error of the polarization direction in

independent signal detection and processing
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Fig. 7 Measurement error of the polarization direction in
measurement technique based on vision bionics
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Table 1 Measurement error of the polarization direction in
the independent signal detection and processing system
(ISDPS) and the four-channel TDM atmospheric
polarization measurement system(FTAPMS) under

partly cloudy weather

E ISDPS / FTAPMS / ISDPS /
LIrror
107° rad 10 *rad FTAPMS
Maximum
16.58 1.28 12.95
error
Average
4.13 0. 35 11.8
error
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Table 2 Measurement error of the polarization direction in

the ISDPS and the FTAPMS under different weather

conditions
ISDPS / FTAPMS / ISDPS /
Weather
107% rad 107 rad FTAPMS
Sunny 1 4.13 0. 35 11.8
Sunny 2 4. 36 0.42 10. 6
Partly cloudy 1 5.13 0.5 10.1
Partly cloudy 2 4.57 0.55 8.31
Cloudy 1 5.73 0.71 8.07
Cloudy 2 5.35 0. 64 8.35
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