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Ukrainian satellite mission
Aerosol - UA: atmospheric aerosol
polarimetric investigations

Three segments of the project:

/ Data processing: \

Mission products
GRASP Algorithm@

Generalized Retrieval of

Satellite:
ScanPol + MSIP

Aerosol and Surface Properties

AERONET: - Idea for Aerosol - UA project

come from Glory experiment
and APS instrument

Validation



- Aerosol - UA measurements geometry

Aarosol Q ’ ASIP IFOV = +30 -30 deg (770 km)
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ScanPol polarimeter final optical = design,
| updated in 2019 |

Spectral band : 370 - 1610 nm, 370 nm 3 tropospheric

. . Fehannala: aerosol and top of clouds
SIX spectra channels. 410 nm O aerosol over ocean

and surface

555 ¥ Y0 aerosol over ocean
and surface, ocean color

865 nm 0 aerosol over ocean
and surface

1378 nm O separate cirrus
clouds, stratosphere aerosol,
separation of troposphere and
stratosphere aerosol in case
of volcanic eruption
1610 nm @& separation
surface signal from aerosol
over Eartho surf
Filter Y2 width 20 - 60 nm

I
|
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] |
Observable Stokes parameters: 1, Q, U ( 0,90,45,135 °)

Photometric accuracy: 4% . S Dalaaianlart
Polarimetric accuracy:  0.15% canrol Is similar 1o

On- board calibration: all three Stokes parameters APS Glory



MSIP optic modeling

Field Polarizing Filter ccD
diaphragm film ~—_ ‘ Prisms detector
s
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Enter Lens Collimator Prism-splitter Camera lens
system

1- Input lens;

2- collimator;

3- polarizer and filter;
4- prism image splitting

system;
5- camera lens;
6- junction;

7- CMOS sensor




ScanPol and MSIP polarimeters: corrected
final design for YuzhSat platform
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- ScanPol data processing structure




- MSIP data processing scheme

Input data

v

First processing block

Forming J »®4  Recalculating data using

. geometry parameters
Processing Calibration

Forming input GRASP data block

GRASP algorithm




MSIP Iimage distortion compensation
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Use of gauge grids (view in After applying the distortion
polarized light) - - compensation algorithm:



2 ___Pela(iza__tioh C_elib_ratio"r_) of__l\/lSIP .-

DoLP | AOLP

_Determlnatlon of degree ( DoLP) and angle ( AoLP)
polarization of linearly polarlzed |nput light in an
'uncallbrated MSIP. channel 5



MSIP data processing model

R i M (a,e) ¢

0 AT 1 AL )

ol i i\ MT(dl., @) gl :

R« KI'e|| f9 Mp(a,6) =, | | <: T <: s - &

e n éJ

R «— K2'|| |6 M u(a,6) o—— ’
NG e

Rl35°<— K31<__ 4 MA4(a4,e4) 4%

Muller matrix method is used.

The model takes into account:

polarization distortion of lenses and film polarizers
the difference of the polarization - Independent light intensity transfer
coefficients in the conjugate polarization sub channels (A, K)

Distortion compensation algorithm



MSIP polarization light calibration

General analytic expression for a signal detected in a pixel
RD, =K* €M,(ae) M ¢)a[P Q U a' i
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To estimate the calibration parameters and compensate for

polarization distortion, it is planned to use reference sources with
linearly polarized light.



MultiSpectral Imaging Polarimeter test
measurements

DoLP corrections

Before calibration After calibration



