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Multi—point calibration method for division—of—-amplitude

photopolarimetric detection system
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Abstract: Analytical accuracy of polarization remote sensing system is determined by instrumental
detection performance. However, it is limited for the instrumental polarization introduced by various
factors. In this paper, a multi—point calibration method for measurement matrix of division—of—amplitude
(DoA) photopolarimetric detection system had been proposed by analyzing the measurement principle, and
the conditions to calibrate a DoA polarization detection system with interval sampling polarization azimuth
angle had been derived. Through building a test platform and conducting comparative experiments, the
measuring matrix of aviation multi—angular polarimetric radiometer (AMPR) had been determined using
the multi —point calibration method mentioned above and the uncertainty had been investigated. The
experiment results indicate the measurement error of AMPR is less than 0.5% and corresponding
uncertainty is also less than 0.5%, which demonstrate the detection system requirements has been met for
AMPR and the feasibility of multi—point calibration method is verified.
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Tab.1 Maximum polarization calibration error (absolute value %)
Calibration method  Testing error of dop 0 1.37 5.7 13.54 25.69 45.55 62.52 72.04
q 0.5057  0.5810  0.7685 1.1151  1.6788  2.6738 3.5591  3.9796
Ref.[9] u 0.0018  0.1567  0.3765  0.7902  1.4349 24306  3.3529  3.7476
p 05134  0.5212  0.5210 04571  0.3918  0.3875  0.6159  0.6483
q 0.0907  0.1750  0.4016  0.8146  1.4820  2.6561  3.6782  4.1670
Ref.[11] u 0.0411  0.1089  0.3636  0.8369  1.5357  2.7532  3.7779  4.2481
p 0.0021  0.1053  0.0998  0.0492  0.1081 0.1811 04679  0.4773
q 0.0303  0.0697 0.1417  0.3566  0.7466  1.1151  2.2755  2.3777
Six=point calibration u 0.0335  0.0606 0.0733  0.1187  0.2362  0.5014  0.8210  0.8430
method
p 0.0358  0.0726  0.1280 03472  0.7268  1.0713  2.2749  2.5226
q 0.2449  0.2929  0.3079  0.2345  0.2383  0.7626  0.7334  0.6729
Proposed calibration u 0.0547  0.0654  0.0631  0.1343  0.1766  0.6182  0.6407  0.5996
method
p 0.2460  0.2826  0.2952  0.2091  0.2269  0.7288  0.7648  0.8382
K2 RIREMRFEHREEITER)
Tab.2 Average error of polarization calibration (absolute value %)
Calibration method Testing error of dop 0 1.37 5.7 13.54 25.69 45.55 62.52 72.04
q 0.4872 04889  0.4699  0.5061  0.8331 14342  1.9805  2.2367
Ref.[9] u 0.0778  0.0830  0.1943  0.4512  0.8449 14966  2.0573  2.4186
» 0.4934  0.2949  0.2952  0.2708  0.2422  0.1937  0.3331  0.3732
q 0.0719  0.0754 02119  0.4993 09415  1.6826  2.3279  2.6009
Ref.[11] u 0.0229  0.0515 02137 05086  0.9577  1.6982  2.3306  2.7461
P 0.0759  0.0445  0.0287  0.0153  0.0463  0.0800  0.3395  0.3532
q 0.0133  0.0286  0.0572  0.1482  0.2828  0.4444  1.0681  1.2218
Six—point calibration u 0.0113  0.0242  0.0186  0.0404  0.0692 02281  0.3005  0.3497
method
» 0.0192  0.0355 0.0490  0.1169 02417 03777  1.0214  1.1358
q 0.2112 02157  0.1659  0.1267  0.1012  0.2676  0.2127  0.2955
Proposed calibration u 0.0216  0.0207  0.0347  0.0716  0.0782  0.3064 02112  0.2357
method
» 0.2126  0.1281  0.1008  0.1125  0.1070  0.4199  0.3173  0.3440
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