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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

* Cubic Convolution

¥ Inverse Weighted Interpolation


http://dx.doi.org/10.61186/jgit.11.2.17
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.2.2.5
http://jgit.kntu.ac.ir/article-1-656-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.20089635.1402.11.2.2.5 ]

[ DOI: 10.61186/git.11.2.17]

45 SEVIRI 523 53 § SEVIRI-IODC ;5 a3 S,

re—ai jlam s Jo8 alssS gle; alols o lads
Sy 03, 5 44 cdloas 35| SEVIRI-IODC

S0 Slelbl (59ld wsigo — pole oy pdis

1o P Yliuwls @ pg> 6 jlosd @ P> jL Jlw

Sy90 gy 55 Ll g o0 8510 pgal 95 o (e
oLy 5l oymile Hlas yo jghate 4 anlllas ol 5o colicul
Jolds Dgliie pgai dw jl ddias ol olnl> 5o

-

31 00l b aly @222 yo ASudd 35 (65w 52505 31 ot MDAY Cetlus F1VoAeq Gig,b 55 MSG-B oukiczins yyguas ¥ UK
e iz (lgyd

(CL) srsad laie Ly LSy T 285
75,0) 9o o,y ((@J-F) ISl el
2 a8 ams e GLis ped pgal ;5 1) (S
55 1,3 (CL) Slais L JuSery o] o35 o
(o5 (2,0)

oyl Y e oy JBI 50 al> el o -
4 5 (Ogw NC1 g Jlawnly slass L) S ke
5 g0 Sl Jol ngad )3 @z o 0y (S5
3)) 555 4 pgd gl 53 S 9 0y by
Sl 00l ools jioled

LS 1o 9wz 0 yziy 0dgdme Sl j0 0y ol -
ke e o iy e 3 sl 5 05,5
5 &0 o2y (et (C) (Soon 25l
S9— oo dowlono pgd pg—al Sy oo 0oy
(Vaka)

et e C1L()) alasd, 4 a8 el 53 Jl5
s DNMy j gz 02y 59 (o (o
S e 0yl (5 0SB Sl s olde DN

(J9! p9=a8) &z o 9wz o)ty g (P9 pgeal)

" Correlation Index

4

Sglita yloj a0 Livyl Copndgo a5yl 4y azgi b
ol 00,5 i oolainl 050 paal dw b canlie
55 gLyl g cpdge a8 el T (28 Calnls
L s sloj ki 5 SEVIRIFIODC 55 cuils yy alad
oty ol s cils y SEVIRI g0 51 ol
it S A B Slelae g aalllan ol 5o
sl 53 SEVIRIFIODC 55 (y091 i b g pppeai dus
9y (i Slaszr sl o 0l e 12l Slilas
5 SelS Jalt 5 01t ol s 4 b L
Lfa )V #lew
L o) 5 3,0 sy ol sl -
gz 0 y2niy S (L5 C (g gl Ol
(N1 slesgiw slass g Net bglas slaxi L) ' ez 5o
(=P JS=2) 095 o DLzl Jgl prg—a
oy w9z )bz g 5,8 SO, LL s C Sy
(loas ools iuled 0,5 S5, b g
asdF Ll )0 gl o)y G pgd pgal )O -
5 i sleigis 5 byl olasi L) 0y o
a S (k1> NnL2 g Nc1> Ne2 g2 po g2 0,00

' Reference subset


http://dx.doi.org/10.61186/jgit.11.2.17
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.2.2.5
http://jgit.kntu.ac.ir/article-1-656-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.20089635.1402.11.2.2.5]

[ DOI: 10.61186/git.11.2.17 ]

_j| oslatiawl LJ bSIJ.gSJJJ..J.UI U‘”9J o J_:II LSJL.AUJlS.MJT

UlyBos g (5558 2w

}5}4@ s(f) ‘Lm )0 .m.»_».s“ i LSAQZAJ-’ ‘) S| Ao :‘...
9 3055 S5, 4 Cl jlade o i b S e 02y
Ohaled 053 (25,6 S5 4 @z e 0y SB35 e
3090 ol ebul 5l cwip cnl a4 aileads ools
‘_gL»_u:‘) B dL 9 05.._...) ‘_gl.._m‘) L dc o)‘..\_s‘ L
@lomlr i a5 g 99 Gl 4 JSO

Sl o uSilbas polie w4 oo s g Ur
0y § A 0 9w 0, I 5O (§ S >
JSo olmlr Jlade oo 5T oS e gt
S yxie g a2 e Gemz slro,ml o 655 e
)‘ . ‘le * . ‘-gl ..“ “59.& )\) J . ° >

O PRI Cl 1 53 48 (S oo 0ty (simdpa) (2
_nci_ -_nLl
=2 VR o ).(DN
i=1——nCl,j=1 ngy OTRITHY (DN j=1t5)
Cl = Z (1 )alay
i_NC1_ L C1_ - 1 ’
g7 s (DNry j—ur)’. A Y (DNmy —us)?
i=1—ng1 =1- nLl 2 L=1——ngl,]'=1 LOAY Li
Caie & Empe oy e 4 g o 2y
4/ Cojlads g \L Cojleds oy
T
|
{ Q A
o < N s
1 ‘
r D ANEBEE [JPEE e~ &
ke ; T - ¢
h (P8
‘3 < E °
(¢
y n(\:Zi:f 4 (8,3 e oy 5
At b Sy Su e
E
- J9! g P90 g () Fomson 4
{ Bl A B ) LA AL L AL Bttt

[15] Luo 4l b ,BLG gy I Sl (o Lo o JSCio

) 25595 2)los alys s Sy bl Loy
5 @bl yual) 1) 15,5 p)lse Lol ass olulis
(B sleanay Glp cnlpls WS e gl sl
Oalite Fobaw jo oLl Sl eolaiul [ Sal) s s

35 A Ssal Sl Sl g pgal Gl 2

' Image pyramids

PV

S lade acwle L ol o i sl 4
79y Plie bLE Hlss oo pgal 93 (s (olml>)
adlas ol jo aSiyl @ axgi Lo S 2l el 1) pgas

w.\_w 4.....;[.‘790 ‘).’Lu s\)}ws‘o oolawl )49..4) dw ‘

9l A Bl LLi U s, Kee plol Slgo
bbes o2 (s 5l (2,5 (ol @l s gl 5ol
L] S i 0,70 9 g a=b o)'b.ﬂ L 4:*“‘.‘9


http://dx.doi.org/10.61186/jgit.11.2.17
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.2.2.5
http://jgit.kntu.ac.ir/article-1-656-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.20089635.1402.11.2.2.5 ]

[ DOI: 10.61186/git.11.2.17]

-0 )8 LBy o lsale solal,d LIB o 55 7o lsale
-0l o,lsale (gladazd Coxlge Cpuuxd plplo @,
39 y9baie an abblds Sldes plol 5l g cwl pdy
d—olgd o Lyl o Jlaz! glo ol 28,5 L
Ol o ye (nl 3 S (o0 5o Slo pgad
Slade )l pz (e gy SOl (Gaieo o b
DV V] sg0s anlns 1, ol glis |
Slaize pol i ploi o ¢ Jgl ad> o -
Slaibe piwaw So 4o (4@, h) Y Sl
Mataly 75 4 KY,Z) M55 jocpme) )5
Caw!

X = (N + h).cose.cosA (V) alayl,
Y = (N + h).cos@.sinA '
Z=(N.(1-e?)+ h).sing

Szere gzl glad Jlaie N o(Y)alaf, 1o
el (1) bl oo 4yl o35 5

a
N=Tr—
—e?sin“@ (F) aka,
a2 _ bZ
e = a2

5 aeS el s sy an b ga(f) alal, o
Dflasas V" a0 span 4w
Wb e Mo B oS oy Slles sl L -
3 SEVIRI (6 e bl oSy 55lome Condse
g oo iy 15 SEVIRIIODC g5 351 oo
Ot S S el )b adolee ad> e (ol o -
2= §3lome llaise oains Sis bylas
Ls> 5 SEVIRI o,lgals SIS Casdge o SEVIRI
SEVIRI- o lsals copadye 5| IS tie a5 Llis
25— ol 5SS bl slleSsy 5 10DC

* Satellite ephemerides

¥ Geographic coordinate system

» Geocentric Cartesian coordinate system
* Radius

' Reference ellipsoid

PA

S0 Slelbl (59ld wsigo — pole oy pdis

1o P Yliuwls @ pg> 6 jlosd @ P> jL Jlw

Sglite | Gl SS90 )0 adsl pigal Ghaled
A5 5 o0 e sl o 597 & s
g Sazme 55lwl YL zobws slg o 5 005
)% s Sgliie SSEBas S )3 pr0 (b
P2 o b el SSEas 0,0 YL sk
sy L bt adllas 5o S e s o ol
i osliiul ¥ s 51 V] (YY) STy
bS5 TXY (oSSl 0 (VL mhaw o Cal b
Sl S jlade i 5 cnl 4 Sl (ol e 5o
2 Cllacie 519 095 o0 alns 00 zslaw olod
(S S8 oo (0,265 L) o2 el el
@bl jladie i ol 4 il Yl s
Ol o g oad (ol slesel LB, onld aiule
as azgi b addllae cpl )0 090 00 418 S A o yho
sl wgr sy Jol> [VF] Lpmgsy 5l aS oo5 amess
YWXVY gz ooy olal 9 VXV S ) oxie 0,0y
s olb!

=95 9= 55 O 2l B aTpd LSS Sl g
LSl o)lsals 93 o 5l Caradge ils b a8 o
3l g 0ad plyd 0 laalo g0 W s bgs LSS
aalss 5y LBl glis )| e bghs ol ablis
g

2 EW,1 2550 9 bl lilos —Y-Y

w0 Slaide polas (ol bls Sllee 5l
S 9550 SLedbl o walys (a5 9,50 pgeas
Sy @ldliz (250 5 Job jlade b sl 0
5 i g Sl 35290 0,lgals Toslol 3 45 Ygons
By o SleMbl 0gMxy .l © glo lsal o ool

' Multi-resolution

¥ Chosen pyramid factor
¥ Coarser resolution
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' overdetermined
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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.
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