$20% 6 eoE G TR Vol. 20 No.6
2012 4F 6 H Optics and Precision Engineering Jun. 2012

M= % A ERRESNITERER

%Eﬁ*aaﬂ\ jﬁazﬂ\}]}%/\’/ﬁ /?‘
CPE# SR ZRLERFHRTRA HEEEH 0,20 48 23003

FEE 5 TS 2 M B IR IR A S T T B4R S e A5 07 s, AT BRI A B 510 i R 2800, 32 55 i IR S o i D i .
56 HRYE 5T AASCES Ot I 2800 19 T 28 R R AHE S T 3 b R B AR AR O B, AR AE O°F 90 PR TR X R — 15 = 1Y
PRI T B3R AF T 8 bR RER IR IR BT TS 40 AL T A RS T BRBUE 5 SR I E s REC W 7 k. e 40 )
S 3B i 41 Y 5 A 52 4 4 v 4 Y VR 1 U 5 SR A T BT A 10 S b AR B A T R O IR B R B TR T I PR R A R . &
IR ZALES R PRI RS AT 0. 590, 1l R A ER NG TR bR Bk .

X 8B R REEAMNE; S A ERIEES T R AR IR LR

FE 9K S P415. 34;P407. 4 XHRARIZAD : A doi:10. 3788/0OPE. 20122006. 1153
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Abstract; The polarization calibration of an airborne multi-angle polarimetric radiometer was re-
searched to eliminate the polarization effects induced by itself and to improve its measurement accura-
cy. First, instrument detection equations with calibration coefficients were derived according to the
main factors that have been induced into the instrumental polarization effects, and the expression of
calibration coefficients was solved based on the detection equations for the same signal when the in-
strument was fixed at states of 0°and 90°, Then, the calibration method to get the signals of the two
instrument states and to solve the calibration coefficients were designed. Finally, the polarization cali-
bration coefficients were computed from the measured data using a non-polarized light source and a completely
linearly polarized one, respectively, and the polarized calibration results were verified by adjusting the polari-
zation degree of the incident light. The results indicate that the instrument can offer a polarized measurement
accuracy better than 0. 5%, which meets the requirements of the instrument polarimetry.
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Fig. 1  Schematic diagranm of multi-angle polariza-

tion radiometer
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Tab.1 Corresponding wave bands and

prism errors of each channel

i 18 BB /nm foxf iR 2=/ ()
A 490 665 960 B 0. 485
A 490 665 960 & 0. 555
B 555 865 B 0. 545
B' 555 865 & 0. 465
C 1640 & 0. 495
c 1 640 & 0. 465
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P B /nm Ginst Uing:
490 0. 000 663 —0.003 76
555 0.001 408 —0.002 53
665 —0.000 074 —0. 000 96
865 —0. 000 001 —0.001 00
960 —0.001 770 —0.003 25
1 640 —0.000 200 0.000 177
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490 1.014 281 9
555 1. 141 143 0
665 1.028 181 0
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Tab.5 Measurement errors of polarization

Ik o 490 nm 555 nm 665 nm
A Mg pLREED R HIsH A TR 2 HIsH A TR 2
/) (%) (%) (%) (%) (%) (%) (%) (%) (%)
0 04+0.0017  0.16  0.16 040.0017  0.34  0.34 040.0017  0.06  0.06
10 0.70=40. 067 1.27  0.57 0.6940.07  0.87  0.18  0.6840.073  0.61 —0.07
20 2.8840.15 2,99  0.11 2.8540. 16 2.92  0.07 2.8240. 16 2.67 —0.15
30 6.86+0.26  6.70 —0.16 6.80=0. 26 6.72 —0.08 6.7340. 26 6.48 —0.25
40 13.1740.40 12.77 —0.40 13.06-£0.40 12.80 —0.26 12.93-40.40  12.49 —0.44
50 22.5240.58 21.71 —0.81 22.3440.58 21.81 —0.53 22.1540.57 21.44 —0.71
60 35.334£0.75  34.16 —1.17 35.0940.75  34.12 —0.97 34.8240.74 33.82 —1.02
65 42.80+0.78 41.44 —1.36 42.5240.79  41.53 —0.99 42.2140.8 41.23 —0.98

Ik 865 nm 960 nm 1 640 nm
A HisE LRI R ISl A TR 2 HIsH A TR 2
/) (%) (%) (%) (%) (%) (%) (%) (%) (%)
0 0£0.0016  0.09  0.09 040.0016  0.37  0.37 040.0016  0.12  0.12
10 0.6740.07  0.63 —0.04 0.6740.07  0.52 —0.15 0.6640.07  0.48 —0.18
20 2.7940.15  2.65 —0.14 2.7940.14 2.42  —0.37 2.7340.14 2.47 —0.26
30 6.66+0.25  6.42 —0.24 6.64+0.24 6.2 —0.44 6.5140.24  6.08 —0.43
40 12.840.40 12.37 —0.43 12.78-+0.37 12.21 —0.57 12.52-40.37 12.01 —0.51
50 21.9440.57  21.19 —0.75 21.940.53  21.05 —0.85 21.4940.53  20.75 —0.74
60 34.534+0.74 33.61 —0.92 34.4840.69 33.4 —1.08 33.940.69 32.84 —1.06
65 41.8940.79  40.91 —0.98  41.8440.73 40.78 —1.06 41.240.73  40.15 —1.05
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