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Double-angle polarized atmospheric corrector for remote sensing images
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Abstract: A double-angle polarizing atmospheric corrector (DPAC) on an airborne platform is
established for the quantification of remote sensing data. This sensor acquires spectral, angle and
polarization information in image areas by time synchronization and space covering to implement the
high-precision retrieval of aerosols and water vapors. Then, by taking these atmospheric parameters
obtained by atmospheric retrieval as an input, the high-precision atmospheric correction for optical
remote sensing images is achieved with a radiation transfer model. The DPAC has two detecting
directions, one is along the nadir angle (0°) and the other is a forward angle (55°). It covers 8
wavebands ranging from 0. 49 pm to 2. 25 pm, among which five wavebands are designed for
polarizing measurement. To overcome the polarization measurement errors caused by detection target
inconsistent, the higher precision and integrated structure is designed to ensure the field overlap
accuracy of polarization detection channels. The results of lab calibration and test show that the
viewing field coincidence is better than 95% and the polarization accuracy is better than 1% ( DolLP=
0.3), which meets the requirements of the DPAC for specifications.
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Tab. 1 Spectral bands and scene dynamic range of
Aviation Multi-angle Polarimatric Radiometer

(AMPR )

Maximum radiance/

Bands FWHM  Typical radiance/

/nm /nm  pWe (ot *nmes)” pWe (end’ e nm e sr) !
490 20 4.5 14
550 20 5.1 15
670 20 4.7 20
865 40 2.8 12
910 20 1.3 5.0
1380 40 1.0 4.0
1610 60 0.62 3.5
2250 80 0.21 1.2
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Fig. 2 Optical tube module of DPAC
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Tab.2 Key system requirements and design with margin for DPAC
Parameter Requirement Performance Design
490, 550, 670, 865, 910,
Spectral bands By design By design

Dynamic range
Pint of view

IFOV

Sampling frequency
Field of View(FOV)

misalignment

Radiometric accuracy

Polarimetric accuracy

SNR

1 380,1610,2 250 nm
TOA radiances

Zenith angle of 0° and 55°
9°

10% IFOV

<5% IFOV for DPAC and
imager, per band, polarimetry
5% all bands

0.01 for P=0.3

All bands =250, except 0. 91
pm>100, 1. 38 pm>150

Pedestal and ceiling margin
By design

<10 km
By design

By design

>10% margin
>10% margin

All bands SNR>>30% margin

16 bit ADC per band
Nadir and forward view of 55°

Detector is field stop
FOV alignment >>90%

Integral mechanical design

In-flight calibration
Low instrumental polarization
Low system noise, 1/2 cm

VNIR/SWIR apertures
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Fig. 3 Electronics module and optics module of DPAC
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Tab. 3 Polarimetric accuracy of DPAC %)
490 670 865 1610 2 250
Band/nm
Analyse Sensor Analyse Sensor Analyse Sensor Analyse Sensor Analyse Sensor
25 9.22 8. 70 9.04 8.8 8.95 8.2 8. 74 8. 10 8. 54 7.9
30 13. 66 13.10 13.41 12.7 13.27 12.6 12.97 12. 10 12.67 11.8
VPLS
o 35 19.19 18. 30 18. 85 18.1 18. 66 17.9 18. 24 17. 80 17. 84 17.1
40 25.91 25.20 25.46 25.0 25.22 24.8 24.67 23.70 24.14 23.6
45 33. 84 32.96 33.28 32.8 32.99 32.7 32.31 31.75 31. 66 30.7
Error
0. 85 0. 55 0. 37 0.68 0. 81
(p=0.3)
TR BE RS AR BRI, T T2 R

DPAC &— & BEA KGR E R E G KEK
EAL 59 EAE RS TRl — & g W4
FRIOG 2 18 B G B A0 A 3R A ds 8 (5 5L, SE Bl
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