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' Space Platform
¥ Twin ground stations
¥ Low Earth Orbit (LEO)
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' Geostationary
" Meteosat Second Generation
'Y Meteosat First Generation
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' Cold front

¥ Skylab

¥ GSO

FSMS-1

® Godard space flight center
* Total Sky Imager (TSI)

¥ Hemispherical Sky Imager (HSI)
* fractional sky
* Cloud base Height (CBH)
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' LiDAR and radar

¥ Revisit time

* Radio occulation

¥ Backward trajectory modeling
® Brightness Temperature

* O2 A-band absorption

¥ CO2 Absorption

* Shadow length

' Stereoscopy

' Optimal estimation
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' Flexible combined imager

¥ Advanced baseline imager

¥ Advanced Himawari imager
¥ Acquisition repetition cycle
®* EUMETSAT
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' Cloud Mask

¥ Cirius

¥ Under estimation
¥ Over estimation
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' General near-side perspective
¥ Nearest Neighbour

¥ Linear

¥ BiLinear

® TriLinear
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Abstract

The aim of the current research is to propose a stereographic-based method for cloud detection using the
height information of clouds with the highest possible spatial resolution and utilizing ground-based
meteorological images. This goal is achieved as follows: first, a stereo pair is created using the high spatial
resolution visible band from the Spinning Enhanced Visible and Infrared Imager (SEVIRI) sensor mounted on
the Meteosat-8 and Meteosat-10 platforms. Then, the two images are registered to a common reference
imaging grid by taking the different viewing geometries of the two sensors into consideration. And finally, by
forming the lines of the sight connecting the two sensor views on an epipolar plane, the parallax in the two
images is estimated for the cloudy points. One advantage of this cloud height estimation method is that the
stereo measurements depend solely on the fundamental geometric relationships between the observable
components of the clouds. This study introduces a novel approach for the cloud pixel detection based on the
cloud height. After estimating the cloud heights, it is possible to distinguish the cloudy pixels from the non-
cloudy ones on the basis of the height differences, hence enabling us to detect the clouds based on the
estimated heights in pixels. The results of this research demonstrate high accuracy and feasibility of using
stereography for cloud pixel detection in satellite imagery. The benefit of the cloud detection based on cloud
height information is twofold: it not only enhances the spatial resolution of the cloud detection in fixed-
ground images but also facilitates the extraction of the three-dimensional cloud information. This is of
particular importance in solar irradiance estimation studies, cloud feature extraction, and the other cloud-
related applications. Ultimately, this research is so valuable in Iran, it lays the foundation for a new branch
of remote sensing meteorology called "Meteorological Stereography,” which will pave the way for broader
research in this field.

Key words: Cloud detection, Stereography, Meteorology, Geostationary observations (Meteosat), SEVIRI,

High Resolution.
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