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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


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

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.20089635.1402.11.2.2.5 ]

[ DOI: 10.61186/git.11.2.17]

sleiie obad 5l 650t b &S cunl ] Goio
5 i ,SIYL o Ll 5l cise a5 SEVIRI saisiw
Ot bl L)l e il g5 99 51 (6 S0 e
35250 glay )| WS 5l g 5,5 aloul S S50
35T sl e s (25 b 9 Lol (e
0018 51 (g yion LIS aolol o 0gd 08, 0,00 b ol
d_ol> CUL..' 9 oolaiul S0 wj) coslaiul S0 LSLQ
ol oo &3l

solaiwl )90 glrodls Y

99 5148 gyl pglai g5 pleren Sl 6l
6u0)51ﬁ Sg—nf 9 U PR QjLO.».A oW
3 90 Sl p3¥ a5 s ool wly o o ol
ST 38 loy 4wl Jle plgre 49,5 )18 4z g
@bl 330 Cundse 5 gl SlebeSy (ol
Jyl ad> 1o j0 jedate oyl 4 .cails a5 Sl Ll
Sz jo o)lanle 380 sladge Sledlbl oS ol o3
$loylgale glaosls a5 59, oo Uil Yeol 4> 3 .0l
Lol caiily ailo Lad jo culs CoaBgn coliyus;
Lo & (o s (595 2 ST s le oDl 5
el 8 03e S w0 Lo L85 aSh Cansd ol alaal SO
..\_>‘5.:‘;A o)‘j.ﬁl_a MB.Q 4&».:‘ 4 d.>5.: l) w‘).»L».a
2 a0 paie Lo el Comdg 4 Con
Iy o lsale Cudge Cowl o3V 1A il ails ool
535S ol x5 08 e ol
lasi oo Lol s Slools )15 0)lgale (5 lae Sled]
Sladoraiz S5l S bl o5l o o
sloo lgnle oslol, 3 o ol Col,o aS awa>o
5o Sl 6‘)—’ [V/\]O}‘u '3)51)-,’ Cnl 39590 Cewguin
9o 2 )l (ua)_iuc ‘/% —‘/?) HRVA.\JLA UJ‘))LU 509.::
28,5 1,8 solawl 5,50 ouizuiw

® High Resolution Visible

Py

S0 Slelbl (59ld wsigo — pole oy pdis

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

oz lwosls 51 Jaw cpl JMawl caasl glo,lgnle
o3> 32 (jlaj )3 5 Condg 4 bgpe DLSE L
el 0 Rl aS o)l (Sual (g, nl 5o ol
a2 o S5l mizmed 9 0Bb ol YL L by
D)0 09z ol (el Jlade ogas o 22,8
S5l ledame b ;0 Voome Dld )3 5l aseSal
“oo bl oS g adsl Dl B lgie 4l el
JlS jeboasy pol> e, o aS W[YE LYY ¥] wes
S 0 b aadlas pl 50 S0 B,b 5l aslesds Bd>
sl Slezgy JeSis 6l Jlgte pgal aw (28,5
19 5yl Sy Ll 4 el ooy o]y
2 sy 895 B gyt Slersy S5 e
elate 4y Cawguite saizeiw ,o HRV uib 5l [YV y#]
LS g g 0a eolaul ' pl (idgy SleMbl zl Sl
SSisa> aly 8l L a8 sy o] 51 Sl asdllas oyl
30 il 09250 OYgazte 4y Coed HRV Wil jo 1S5
Wd Cwgain Glasil plu glie a5 Caniog
Olere as el a8l o33l ol Sledbl 7l el cés
2 Sl 5 T s Lol ololid Gl Jl
J5 el by g analas 092y ol 09290 DY sane
ey A4S Cewl oal oold ekl (6l e0guze
Ta 5l G a8 L T S e slalhas Wil oo
el 55 a1 3 LS Jlasl Jao slears S 0
30 6,18 wlbiulas e, 5l olomen [¥Y Y8l o a5
G99 4y wilgd o a5 Cowl oals oolatul b olis
el s sl bl v ol slas glls s>
Sy pos g2 pwlsy Jooe sl e ) RS (S
9 bgi (20 Sl i alwlas 4 Jas

el Sl
Ol o Bae oS oo Gl e (B souper S 50

' Cloud Mask

¥ Cirius

¥ Under estimation
¥ Over estimation


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

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.20089635.1402.11.2.2.5 ]

[ DOI: 10.61186/git.11.2.17]

UlyBos g (5558 2w

oo 5 5 o3le i (Geolocation) LS
&l L3185 s solal § usleas (Rectified)
wazg b [¥facs colislys oY game 2| Sl
O g Big oa Lol (gl Cae p b Lo ol oS
JeS 00 U i aiBo V0 loj alols jo el
Roa dw 3wl g cplpl wasl atily olbul>
oolaiwl gy il Db ol Clxas LS5 gl goleo
oty polas ool 331 Slej (5 Klae (g b 09
A 5o ol gl o gl 6l p axly loy SO lgie
wldlme Jobb U osiow 3l Jgl pgas g0 .85

AN JSs) was ol a8 yio

CwgST nts fu b 30 MSG-8 (o
N:BdALY celw YNV Jlo

k6 Gyl 50 MSG-10 suiomiow y guai (@
N:OVDY celw FIY Il u-»gfi

MSG-10 5w 53, 2 SEVIRI oaizriuw —1-Y

VY L SEVIRI yiegool, MSG oS i oy yiags
o @)‘)} J.A)B QBQLO [ ‘5;)).9 0390 )| ‘_él.._b JJL'
ol 4l gl GlaaBo VO 50,5 0y L as
ol az>,0 LS'LJ‘)” Jﬁ.lo ) o)‘5.®La 6)1014)49..4;
I3 stz ol 45 (HRV) Yl ol S5 L il
¥ oaizie ool sasl sl SLSE o> Sl
00l irbans (pl jo ol oal a8 5 gy slaosls

“

&b 50 MSG-10 susxiow 1 guai (Al
IVATDY el TV CawgST ot

ot 51 530S 3l ainds 10 Sloj abold b g (Jlgie @ yguo 4 45 SEVIRI (A = 0) sudaiow ygbai (o g A1) JSCi

SEVIRI (A = 41.5°) suiamiow i guai (o

0dds 48,5 Cuwdiogy slrosls 31 V0 mhaw o o
]

Jom0) (sl (8155 91 il (9, =Y
(g2 ywlg 3

Ll 0551 (sl ool 950 39y sl ol o
Hlg ml glis)] ST 86 plmle p (e
531 slmools 5l asliiul b g, cnl cosl LuSYLL

an Loy g (LS cubaiz agadl) 9o 5lead
Sylile Cob ey sS85, 2 g Olojer g0
Sloosls zg5 aSiul 4 az g b .ol salgs (g5lwosly

-ools (goloiin (IS g il by, 50 (699,58 S gl

P

MSG-8 §%—w 59 = SEVIRI saizricw ~Y-¥

('10DC)
o,laalo Ly asliin Mol S ouiomiws 5 oS 9l 4o
- o 03 alie MlS Slesgas L -10cwso
P Sned S 2l Job o Sgls ul b wS
Loosl cwlaz 0 F10 oLdlas Job oS 0yl
> L oaizmiw o) o (HRV) YU Sl SSes
255 Sl 3l (S Ol a5 jeglkS ) SSas
Spg—as 0ol .ol 48,5 1,8 solatul 0,50 gl

' Indian Ocean Data Coverage


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

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.20089635.1402.11.2.2.5 ]

[ DOI: 10.61186/git.11.2.17]

».\_».J)S u_i_) )| oolaul l_) e Ju}w‘sa )7{5"‘:" (00
9 Sgdsw &2 opd poai 99 0 Sslegl Sb,bLS
5 elwbid pomal 90 G Spidn s oo )S bLE
il zl gl glaslie bl 4 o lgale 0y ys
61‘““\—'3) )o J_‘>|).A u_a‘ u_u).' QH‘;A oolaz_wl
Slo iz aalsl o ccwl sl el islad (V) IS
255 0 r—lns Joos sl Gl 5l 090 S5

sl 00l Gl el 45 Cuwgato Coli e sl

el gy ot oo, B
30 ablE oYoles - 5 2,5 blas
L,'_'I‘L:s};.n_l'b du_i._':—Li 5 o=
o L oW £ Y ales =
Im; alold 3 6'&1&_‘? ity
Coelad olgile Sonioe
gl 257 pin Jn LS8
L';LQJ""“S'-L‘TZ GpL:..T dy nJ13;e|_n dad
e gen 4ol S bl

S0 Slelbl (59ld wsigo — pole oy pdis

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

Gebo pl 5o solpiinn Joe wiiwn Colicps) sl
el 00U L;'B).:.,c 5)).»...\:‘9.)) JM u|9,..c L:
Al old O g a4 Wlgh o WSV e (Jaw cpl o

ahai 5o 5l aldne ol S gyl CaBye (e

QG axgi b lodus g 050 (6,5 03lul glae  Slaslie
aSilan azg Ly acib oo ey o 51l glas )|
Byxo odd &2 0 () poal g 0)lgale polae Coxdse
Oloe 1) pl glas)l jlade el (510 1 pgal anain
SEVIRI- slaosls  Jsl .05 fumede (S o5 4w o
A =)SEVIRI LS. a5 »» (A = 41.5°) 10DC

gl g lal «

e, o gz -
L."._‘J‘brl ]
OS5 japlai bl
salal 3 ‘I
4S5 ares o
| slplos
- [EFL) =
al.ﬁ_;' J| U,uL.J' ’e]
axly

J

ELS 1 yludo Gluoy pl (65buy ST (6l (GOleiiion 92 yiwwlgn 5 ko (sloduigy oY JSCio

Cmmliso s3luaz yo (nl plol 5l ol LSS
Gbie pp o pglal e o (ol bolas les
shld as)le S& aS S50 j0 ol pl 4 digl
s 30 ] (S ComBge Cansl o il glas )
s ol el jlacie b calite (6 pgas Slaiies

Y

6‘..&00‘& ‘Saol_.o.» Cwgain M_:l; ) ).:5[.43 BN

¥ Geodetic datum

25

29ai g9) &= o b 3Ll -)-Y

.55l
3 SEVIRI osizinw b onls 331 bt aSyl 4y az g5 L
Lo lgnla 5l oo S5 (gla s  WSYLL ke
= ‘5‘)‘0 ..\_sl.' Laocals GaLo_v aS Lxso UJ‘ LY ..\49....4

' Map projection


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

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.20089635.1402.11.2.2.5 ]

[ DOI: 10.61186/git.11.2.17]

UlyBos g (5558 2w

1o D929 Laodiziw s dgly g 20,90 oSy
ro=al 50 50 alin as)le S (g0l ISS nlply
S Ko i cnl 4 sl oo 0ayd Sglane DlS
sy Gglate paal ;o alin as)le SO Ao
C8,5 alowl axlllas pl o 45 goaxie (sloind b g
Jsla—ie sle—dg; 9 Loyl Ble, 5 a5 o b ase i
&)l sl e (6590 jltorin 5 (5 el S5
LU lalis 4 08 T oak 1 5 " eilosss
AL gl 93 G | (e § S i (8,5
= ln Golie Slegil (LB sleds) in
5 aslllae 5550 Dglite (pdizee lags alins (1
Awd g0 4 g, Lyl Olot e aS a8 3 (18w, p
G Plia Sg 5 TLiea >l sl
& ygmo Slalllas 4y azg5 b ol ogdle [FF-F-]s )5
9 ool 998 o i Ly (i 45w oo wid S
bl 5l Bl olasy glwlis (LSul po cyge
ol b gt (cwliblyn pgloal 0 (Sinon
St e 8591, jelaie a4y [V Flusl salysu
[f0 V7] o soleiin g, 5l ens—ad 295 o

5] S s IS g, 5 )T o 45 e ool

°)—QJ. \96 ‘o0 > ..: . . Q""ﬁ) 5

At Somd a8 (g (nl Caje sl oad 00

Slaes oyl ases o aS el )l lwas e slpss,
DAlass o plolits (6t dten bl

G oo logas (g poai b LS a )0 4z S

A Local descriptors
*ENVI

‘" ERDAS

" GEOMATICA

W LPS

' Correlation

‘¥ Area-based

'* Feature-based

'* Moving window

45 N Sy (090 gl e o 5O (S 9
~0as (g3l 9 s O lilil gl @i S
30 9= i (55l Olen jolaie 4y cpl pls Lol
S92 gl slizl 51 (S canl o3V odizmin 90 50
st ol Ay g Guate S0 gl gy aSD
Sozme (610 ymasged slebg, losil 51 SO 5T Hlge
&b daw Saguwgs & s TS0y Slass
PR S TR C R PR RSP RSEL G ERY
31 esleiwl L SEVIRI-IODC oo cdsllas oyl
2055 adgl paal w5l usSae s oldg)o
Gl 0o g SEVIRI Sl a5 (s,
() Je)

Srpal Silegil (2L LI -Y-Y

23— 93 ey S o bLE 795 (ol bl Sl 5o
3 Gt a5 Sladlas 10 008 5 o uens Slolgale
a3 )8 plol polial zg) (5lwg sl ato; jo (0l
G slmodizmin aSil 4 4z L VY VPl
Sriml b eSS il mblas wisg glate
5.) )O kS’LQ)BLp" 4&».:‘ 05.?5 l.a uﬂﬁbsﬁ u)‘ )O ...\3‘0&9.3
9 Sh—y95 (B39 Lol B a5 adaks 5l gl
SEVIRI LSS sauizeiw 90 5l Ll i jlo ayoawass
i (6 jlwdsliin ;o 0gde .l 00l 00 5 0500
)‘J.__M d__..m u_)‘ B IS e Sa—w) 99 Lg)b);))g_AJ
Slalllas ay Comd 3d G pgmal Sl SSWas
a8 S alonl Sleassl slo S 59 2 oS (oeiiy
DY el el asls aol53l o

il ) 99 50 j90 4S5 olaiglds au azgi b

' General near-side perspective
¥ Nearest Neighbour

¥ Linear

¥ BiLinear

® TriLinear

* Cubic Convolution

¥ Inverse Weighted Interpolation
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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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