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STUDY ON RELATIONS OF VIEWING ANGLE EFFECTS ON GROUND
SAMPLING DISTANCE OF THAICHOTE SATELLITE DATA. ADVISORY COMMITTEE:
KAEW NUALCHAWEE, Ph.D., SUPAN KARNCHANASUTHAM, D.Tech.Sci., NARONG

PLEERUX, Ph.D. 120 P. 2015.

This research aims to calculate the Ground Sampling Distance (GSD) of Thaichote
panchromatic image in different viewing angle and analyzed in pursuance of relation
determination between the viewing angle and the GSD of the image that affects the spatial
resolution.The GSD can be calculated from the real distance between 2 points on earth (in meter)
divides by the distance of the same points in image (in pixel). The theory of Pythagoras is used to
calculate the distance on the image and the Spherical Laws of Cosines is employed to determine
the real distance on earth.

The study demonstrated the increasing of the GSD value, while taking image at fix
Pitch 0 degree and Roll varies 0-45 degree, shows the Across track GSD 4.5343 meters.
However, in Along track GSD value is not heavily affected with an average of 2.0402 meters.
Consequently, taking the image at fix Roll 0 degree and Pitch varies 0-45 degree shows that the
Across track GSD reaches 2.8252 meters while no significant change has been made to the Along
track GSD with the average of 2.0437 meters. As a result, pitch angle and roll angle do not
contribute to the along track GSD value. The average along track GSD for every pitch and roll
combination is 2.0367 meters. The imaging mode of Thaichote satellite is Pushbroom,
consequently the along track GSD is calculated from the ground track velocity of 6.57 km/s and
the software integration time (0.0003086 s). From the result of the study and analysis, Roll angle
has 1.6049 times more effect on the Across track GSD than Pitch angle and 2 polynomial
equations for the relation between Across track GSD and Roll angle and the relation between
Across track GSD and Pitch angle are formed as following ; 1" equation Across track GSD with
Roll angle : y = 0.0019x? — 0.0316x + 1.9694 (y : Across track GSD value and x : Roll angle at

the time of taking the image.) - equation Across track GSD with Pitch angle :



y = 0.0006x? — 0.007x + 1.8786 (y : Across track GSD value and x : Pitch angle at the time of
taking the image.) Therefore the GSD value represents the resolution of each pixel in level 1A
image. The lower the resolution of the original 1A image, the lower the spatial resolution of level
2A can be obtained. According to the experiment and comparison between the nadir and off-nadir
(15, 30 and 45 degree), after the Re-Sampling process the numbers of pixel in along track have
altered very little comparing to the numbers of pixel in the across track GSD which are heavily
increased as a result from the re-sampling process of each pixel to 2 meters. In having more pixel
numbers, the image will have better color reproduction thanks to the smooth and continue DN
value of neighbor pixels. However, the quality will be drop if the DN value has significant change
resulting in the lower visual interpretation and can cause errors in image processing and

classification application.
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Ground Sampling Distance (GSD)
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" &£ P e as =4 1
FNI199ANINANVDIIANIN (Pixel) NogAANY Taguaninavuingan miluszoznauuny
= & ) do a =] =} '
Aalan delumsdisannszes Inagunssisuiuuaiamaieeziisduuunsuaawan
@ o3 ] ' 2

GSD u 2 dnbMe Ao Across Track GSD 1TlU5 2021195211 1199ANINA19gAN W UL LAY X

=) — ' dy'l <] 3 1
(199) TasBonyui 15 1unsa1enuaTian yu Roll Az Along Track GSD (iuszezr195zH g



35

=& < = P " A & &L
Wnngan M luanuny Y (@aus) TaviSonyuilslunisaeuyaii Y3 Pitch %4e
GSD ﬁ’mﬁnwﬁmmﬁnw‘”uﬁﬁuﬁﬁmmmz:ﬂ1§L§ﬂaﬁ"mawmﬁamﬁ'ﬂﬁ’uﬁﬂmw AININN

2-22 UAZNIWA 2-23

Heading direction

A

track

o
=

GSD alon

- 5

Y B o
GSD across rack

AT 2-22 HUUT109 Across Track GSD iz Along Track GSD (Gwak and Hyarim, 2013)

¥

20

y
P

Along Track A Line of Sight
. -—

WA 2-23 wamsituiinnm Along Track 418 Across Track ( dinausimL e Ty Ta

mmmzm:gﬁmmumﬂ (aaﬁmswwu), 2556)




36

o [ T =1 a 3 T
m3suinnszes lna uasrSendanuuiman ez tounnitu Tandung

¥
o w ) o3 T T Pt
muluyuuesesginsaiiug wgniuiindumanuahwesganm anunhavesmuuosi

i56A91 Instantaneous Field of View (IFOV) Tasvuiavasyuazgnianinaluudazganin
. & o 3 o Y @ 9 1 =1 o a ow Qs 3
(Pixel) o110y adn laanmssuiluuaas IFOV nFesFananu ludnvazuninas aausay

a o " [y =
ailndeyaniwone danwi 2-24

/

Field of view { FOV)
Instantaneous field of view

NN 2-24 The Concept of Field of View (FOV) and Instantaneous Field of View (IFOV)
(Richards and Jia, 2006)

Y w ! A a voog LI |
vinayamwazinfivy ldduszozvieuuiuduvesmsdudoyannglnsaisud wie
Ground Sampling Distance (GSD) #gunseisuiainszez lnaluiagiiuduIngee 185ums

F
o Qs

senuu lHvAgAn milvaIfUszez YR duToya Fnil YVUIARAN AL GSD Bz

u
@

S & = s L o ' = 4 = =
WudaRernu FalinnunuisuanaenanuazBsaFanu Tnsvuiauesnnuaziseas
g - Y = " = 1 T 1 o do Y A
WUW 9zARINANNNND MSamnudBuvivaImsguidoyaanginiaisuiniovuiaganiv
¢ =
(GSD) (aunayl (dea15A1M15, 2552)
aw130a31 1491 Ground Sampling Distance (GSD) Ao T28g1193EHIANINS

. 2 1a w 1 £ o = &
U4 2 9AN N (Pixel) Nogan lasa1 GSD szuaasssszuuiuml lanilsing lunilagann



37

ﬂq%lﬁﬁmiﬂ%lﬁ (Pythagorean Theorem)
o 4 4 A -
Tumsduraiemsseznauuiiglan ITNINNYANIND VD 2 zqsaimw (vis®
&
o1984la o 2 19 luuuaszuuuuninege) mﬁﬂwumquygumwmﬂﬂiﬁ Fuieag

ﬂ’J’]ﬁJﬁMWNﬁLS“tI'Iﬂmﬂ‘iw‘H'J'Nﬂ'IN‘I.’N’CT"I&I‘U@\?’CI’WJLH'S‘IEJML!MQ"Iﬂ mmﬁawmmumwmyu

Tl'lﬂm']ﬂ“]JNﬁ'i'J?J“Ui’Nfﬂﬂﬁﬁ@ﬂﬂ]@ﬂﬂﬂﬂﬁ]ﬂﬂ'mmﬁﬁﬂ ﬂ\iﬂ'l‘W'ﬂ 2-25

MW 2-25 NuRAEN InSe (Kristin, 2006)

NOUHUNAINGT? mmimﬁuuunJu'cm-miauwuﬁﬂummmwmmu a,bupzcla
Haizunh aumsiim Inse dsaunsii 2-3

a’?+ b2 = ¢2 (2-3)

i o ;
Tavi ¢ dunnuenduasediuyunin a uag b duanuenvesdnaesdiuiimie

3 3"; 1 © ar {
DMIVAVEIIVONI a Uaz b A ¢ dzansafrnlaasaunss 2-4
c =VaZ + b2 (2-4)

fmsuanuenduns sty o uagailszFaguaindwladiunils @ vie
¥ A S o ¥ =
b) ) ANNeIMUIMaea s amua I8a TN 7 2-5

=Vc?2—b? w38 b=+vVcZ—q?




38

' v aa @ o w  ow o ¥
Kristin K. (2006) 11271 N ugiin InSafmuan nuduiusuess s uyed
o T [ ¥ L a
AUHATUYURINBI1IY INBNIIAINTIIANWIIVBIAIUTDIATY NIZAIWIZANINIINYT
g oA Ay
YDIATUNHAD 14
=} ] = =1 ar A e L7 £
dnununsnvieInguunim Inga Ae Tusmumasuyuminla 9 Auassiny
: o - g :
YURINIZEINNTDIRUAAD UATUATIHATINUBIR LY IR Feaunsanaid Taoagy 18
< ¢ A& qw vy & oy ¥
iunguosTaane e linue1Iv09d UNIaewazuLInUBIYNTEH NN UL 92
° o A 2 Y 9 oY
awsamunanuesuiavesumasula q 18 dyussrnnednuiiuguein
Aa12 1771 1INABINITNITIVILILHIITINIIE 2 JANTI 13D 2 §AD19D91A 9 VUM
o r y =] o [ a @ 2!‘
fdeneaasuuiiulan Aszaunsomuin ldninmsmnuayad1ade 2 9a tazerdenug

= a o ' 1 o= g’)
nguuniimInfalumsfmuinszezniesznaig 2 o189

m]‘ﬂﬁ Spherical Laws of Cosines
¥
John D. (2012) na1771 lumsMuIain1szez1195en1193A01984 2 gauniu Tan

o = Qar 5 &’ = Ci L= oy %
SufludesiinisandesoaiuTaewesTan Faldmugrunguimesmaumiouds Inada ¥

Aoy

{ o J @ &
UsenoudiegilammdsuniiauiszneuiludanIfesessunamumu 1inAoams
o T = ¢§’ = Cﬂ. T =
AMUINHITZOZNIG2H N 2 9D 1BauuNY Tan vuanuAg i Tandanyuzadiedenan
& e L= o 3 o A ' = a
#30N3533 NUINU (Spheroid) Faenunsnmuda laarnnanmsnn yuluniespou fe
" E H
gasIaIusEH N Iu IAsse T Uy DT Aiienan nie Yy 1 1siAey Hu Jawinny yunye

o e [ 1 @ a = =
Auanavesnauiiidu Taesees e mnusal Asaun1sh 2-6 waznwi 2-26



39

4 { o
AW 2-26 YUITABUNIAFUIND199D973nAY (Dona, 1998)

: S
o 6 =—v30 S=R x 0 (2-6)
S = anueTvesdiu IRans e Uy 0

R = A39D390aY

v

=

o ' =
6 = yuigaguinarnan luniisifon
= 5 1 @ @ d '

91NN Spherical Laws of Cosines #171828A MU AU IZH A UL YUVDS

iA 7 g Y o o ¢ ¢ A
sl unsruiludiu Idwemsanay suilumsdivlszgndnguesia lanivve

3 e ' Y = g o w dw 1 A o o £
Tdiuimmszezn1asen19gad1eds 2 9 vunulan Nnanuduiusainanvtududes
a o ' a 4% ] a A °

NI19A91983 3 Awniie Taolggadrevanualan (90°, Long) tilugadieden 3 Tumssuow

= 1 = { (-3 &‘ e i

WIS IRLUIZH199AD1984 2 9 NdeenIsmuINsZozN19uuNY Tan John, 2006) AN TNT

2-27



40
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Level 1A image label Acquisition Date Roll angle Pitch angle
©) ©)
US-834418 4/1/2014 -0.6901 -0.0301
US-763996 6/7/2013 0.3913 -0.0346
TH-698199 15/1/2013 -2.1437 -5.8772
TH-700631 25/1/2013 0.8033 -6.0752
TH-683409 9/12/2012 2.8022 11.8358
TH-284206 9/12/2012 -0.1657 12.0190
TH-562002 14/3/2012 -2.7501 15.1860
US-993112 24/2/2015 -2.2539 15.1247
TH-561490 13/3/2012 0.3190 20.0047
CH-747777 23/5/2013 -1.4339 -19.9683
TH-881402 13/5/2014 -0.1438 -24.0556
AF-295682 12/8/2010 -0.3421 24.0472
US-313371 26/9/2010 0.4380 -30.0800
TH-913172 12/8/2010 -0.8394 -30.0363
TH-660910 13/10/2012 -0.9385 -36.0378
TH-843156 28/1/2014 -0.4129 -36.0578
US-993105 24/2/2015 -2.3412 40.1042
TH-841549 24/1/2014 -4.6554 -44.9201
US-396234 30/4/2011 -5.7526 -44.8957
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Level 1A image label Acquisition Date Roll angle Pitch angle
) )

US-834418 4/1/2014 -0.6901 -0.0301
US-763996 6/7/2013 0.3913 -0.0346
TH-694649 9/1/2013 5.2998 -0.3662
TH-328820 31/10/2010 5.6829 -0.3837
TH-369820 1/3/2011 -9.2032 0.6051
TH_708816 16/2/2013 -10.9065 0.7477
US-850338 14/2/2014 15.6780 -0.9333
US-648301 8/9/2012 -15.9514 0.9367
TH-590198 4/5/2012 20.1484 -1.4273
TH-283876 8/7/2010 19.2294 -1.3233
SP-789789 16/9/2013 -25.3069 1.4162
SP-771149 26/7/2013 -25.3604 1.4174
TH-391486 22/4/2011 -30.1133 2.2614
TH-393887 25/4/2011 30.7591 -2.3423
TH-807156 29/10/2013 -35.9937 2.7808
CH 422181 23/6/2011 36.0007 -2.4516
TH-513605 20/12/2011 41.3412 -3.3944
TH-497868 24/11/2011 40.7863 -3.3276
TH-496489 22/11/2011 -44.4247 3.7623
TH-482457 27/10/2011 -44.7088 3.8080
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1Hon 199A819949910 Google Earth (Wof 1190171 GSD IA8NI50191NT20ENTTN N 2

Y a o o @ Y a w T s/ =<} 3 ar 2 1 e?l' A a
‘Qﬂi’)'NENLﬂuﬁ'lﬂﬂJu Ltﬁ%i}ﬂﬂﬁﬁ]ﬂﬂﬁﬂﬁ??‘ﬂ$ﬁlBQL‘H‘L!llﬂ“ifﬂﬁ]uﬂﬁﬁuﬂ’lWﬂ’lUua:ﬁwu‘n‘i]ﬁﬁ

AINA 3-1 MIMHUAYAD19D9 1117 Across Track 1Ay Along Track

inseadelFlumsfinm
qﬂﬂmﬁmzmé’mﬁaﬁ'ﬁl%’“lumﬁnum'g’ﬂﬁ sznaudy
1. ginsainouiiuwesdmumsdszananatazuaainatoyanmaioauiion
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2.1 Wsunsulszwananmoisauiion 1aun Tisunsy ENVI Version 4.8
uaz 1Us1nsu ArcMAP Version 10 vindninaiusiaiuna Tu Tadeamauazgiasaume
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2.2 Tilsunsusamsunuii 1aun Tsunsy Google Earth
2.3 Tal5un3u Microsoft Office Excel 2007
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1. msvamsgudoyan maInauiion Inelee 531U Panchromatic 5AY 1A
g 9/ Y] 1 a = & =1
1.1 nusIwswdeyanwiazianguauansuzyeayudssia oy lylu
v ) ! ' 1 { = n;g.
msonen 1 lasiinualdyy Pitch nanfia1Indyy Nadir iazyy Roll s /asuuagnuin
0-45; 0, 5, 10, 15, 20, 25, 30, 35, 40 LAY 45 BIA (Gwank and Hyerim, 2013) Tag1¥9asyaniw

¥ T H ) i
U 2 NN 7D 1 GH'N‘]ﬂn!HNLB&QQWUﬂTWWLﬂﬁﬂuL!ﬂﬁG {WOAUIUAT GSD AIA13 197 3-3

M1519% 3-3 gadeyan LAy Pitch aaniiamIndyn Nadir nazyu Roll fiswlaoumlag

A 3
NV 0 —45; 0,5, 10, 15, 20, 25, 30, 35, 40 0% 45 93

Viewing Angle Level 1A image label  Acquisition Date  Roll angle Pitch angle

) ©) )
0° US-834418 4/1/2014 -0.6901 -0.0301
US-763996 6/7/2013 0.3913 -0.0346
5° TH-694649 9/1/2013 5.2998 -0.3662
TH-328820 31/10/2010 5.6829 -0.3837
10° TH-369820 1/3/2011 -9.2032 0.6051
TH_708816 16/2/2013 -10.9065 0.7477
15° US-850338 14/2/2014 15.6780 -0.9333
US-648301 8/9/2012 -15.9514 0.9367
20° TH-590198 4/5/2012 20.1484 -1.4273
TH-283876 8/7/2010 19.2294 -1.3233
25° SP-789789 16/9/2013 -25.3069 1.4162
SP-771149 26/7/2013 -25.3604 1.4174
30° TH-391486 22/4/2011 -30.1133 2.2614
TH-393887 25/4/2011 30.7591 -2.3423
35° TH-807156 29/10/2013 -35.9937 2.7808
CH-422181 23/6/2011 36.0007 -2.4516
40° TH-513605 20/12/2011 41.3412 -3.3944
TH-497868 24/11/2011 40.7863 -3.3276
45° TH-496489 22/11/2011 -44.4247 3.7623
TH-482457 27/10/2011 -44.7088 3.8080
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1.2 ususwdeyan i Tangua ANy Yo syuBssia o 141y

' o 9 At ] ' s = & PO
msaien i lasmmua 1y Roll ashilandyy Nadir uazy Pitch Ianlasuwlaunuiu

0-45; 0, 5, 10, 15, 20, 25, 30, 35, 40 LA 45 8471 (Gwank and Hyerim, 2013) Taglddayanin

W ' ' ‘ «
T149U 2 7 8 1 FIFUYNBsImIn L Aeulas iieduIma1 GSD A1n131399 3-4

A13199 3-4 gadeyamMMKUAYY Roll AsNiia11ndyy Nadir 9361 az3y Pitch 11

o L 2
alaswaunwuuu 0 - 45; 0, 5, 10, 15, 20, 25, 30, 35, 40 1AL 45 DA

Viewing Angle Level 1A image label  Acquisition Date  Roll angle Pitch angle
) ©) ©)
0° US-834418 4/1/2014 -0.6901 -0.0301
US-763996 6/7/2013 0.3913 -0.0346
5% TH-698199 15/1/2013 -2.1437 -5.8772
TH-700631 25/1/2013 0.8033 -6.0752
10° TH-683409 9/12/2012 2.8022 11.8358
TH-284206 9/12/2012 -0.1657 12.0190
15° TH-562002 14/3/2012 -2.7501 15.1860
US-993112 24/2/2015 -2.2539 15.1247
20° TH-561490 13/3/2012 0.3190 20.0047
CH-747777 23/5/2013 -1.4339 -19.9683
25° TH-881402 13/5/2014 -0.1438 -24.0556
AF-295682 12/8/2010 -0.3421 24.0472
30° US-313371 26/9/2010 0.4380 -30.0800
TH-913172 12/8/2010 -0.8394 -30.0363
35° TH-660910 13/10/2012 -0.9385 -36.0378
TH-843156 28/1/2014 -0.4129 -36.0578
40° US-993105 24/2/2015 -2.3412 40.1042
45° TH-841549 24/1/2014 -4.6554 -44.9201
US-396234 30/4/2011 -5.7526 -44.8957

HINe : Ty 40° Tvayaniwaudemruaiios 1 A
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2. MUUANUAYAD19DT 2 99 fuitu IdFanutauunmuaz oy Tan

3. A1U2MAT Ground Sampling Distance (GSD)

msfuaiienaaeum GSD vasdoyanmmeninauiion Inelya szuu
Panchromatic 321 1A luguuasfiameveamsaomwiiuanaiaiu Tastmuayaildluns
87801 A MHUAAIYY Roll (A13NBeNNTBsInn W luiuIne Jueon — aziuan) Loy

U Pitch (Ayyuosnms@esnionnlunuaviio-18) aunsadan lannaunisi 3-1

D
GSD = —real (3-1)
Dimage
. = ! ! Y = g =
Distance on Earth (Dyq,)) A9 S2UZHINIEHIN 2 ﬁgﬂmamuuwuiaﬂ GIGREE))

Distance on Image (Djmage) A9 T202H19TEHTI 2 JABINBIVUATH (JANIN)

o T 1 Y o 1
3.1 MIMUIUILITHNTEN I 2 JADNDILUMNAIWATUNOY (Dimage)
o o ] = i g o
ansamuIn ldandumt (X, Y) 199301994 2 9@ (Latitude/ Longitude) Tnolszgne
NOUOIAM INTH MAYT09UBIANUEIVDIRIUATITWYURIN Z ILNAUHALINVBINIAG

aoavasnulsznouyunIn X, Y asnnd 3-2 uayaunisi 3-2

Z? = X?*+Y* (3-2)

ANWA 3-2 MIMUIUITILHNTEHINYA 2 JATIBIWUNMNAIINBRAM InTa
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Jupaumsiadeyauunngie nizih 1A laen1sins oz 19voga0 1994 2 v Ju

WU Across Track (1N X) Uag Along Track (LN Y) AIAUNITN 3-3 AZAINN 3-3

Dimage = \[(X1 - Xz)z + (Y1 - Y2)2 (3-3)

awdl 3-3 guiuofsmslums dndoyagadiesdauuninluumg Across Track laz Along Track

3
32 MIMUINTZOLHINTENN 2 9A81909UUNLTAN (Dyeqy) UAVUAFIV

s a w o =l Al 5 ° ¥ P
:V]'J']Tﬁﬂnﬁﬂymgﬂa’]ﬂj\‘iﬂamﬁiﬂﬂiQicﬂullﬂu (Sphermd) ﬂ1m15ﬂﬂ1uqmqﬂﬂ1ﬂﬁn1ﬂ1ﬁﬂ 34

Dreal = Rmean X B¢ (3-4)
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o Y ~
Rimean @sosmialdainaunisi 35

Rmean = \/(RECOS(elat)z + RPSin(elat)z (3'5)

B)at : Mean latitude of 2 reference points (degree)
RE : Equatorial Earth Radius (kilometer)

RP : Pole Earth Radius (kilometer)

A = = Y 9 ' Y -
Oc AP Y (BerITIREY) N3933u I IAwesszosi1vesgadgs 2 ya
o Y = . n =1 Vi oy ¥ o &
au1saf 1L 16919 BE Spherical Laws of Cosines vaiiu ldhdeadigadredeianun 3 gn
o A2 3| a o o = 1
Taglduniisivg Tan (Polar 90°%) g 3 lumsdammgus doussrg

2/ N ’
9981999 2 yauuiu Tan Seaumsi 3-6 uasnwg 3-¢

B¢ = COS "((90° - Lat.B) x COS(90° - Lat.A) + . .
SIN(90° — Lat.B)x SIN(90° — Lat.A) x COS(Long.A — Long.B)) (3-6)
iile B fo yuitsosdudanide o
LatB o i Latitude fign B
Lat.A A0 iR Latitude fign A
Long.B SRRTHE Longitude ‘ﬁ‘gﬂ B

Long.A fia Win Longitude ‘ﬁ@ﬂ A

NN 3-6 MAUTIA0I0FUWNBE Spherical Laws of Cosines (John, 2006)
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910A1 GSD 1AZ91UIU Pixel in Array #IAUATT 3-7

. GSDxPixels in Arra
Swath Width = b d (3-7)
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HaN15398

INMSANHUNOAIUINUAT Ground Sampling Distance (GSD) usuaziianians
N NTLANAAY Taeidendiyan1n Panchromatic 55AU 1A LAZTANGUYATOYAN AN
= a = w2 ' Y o A o Y - Aty v
Powaginnan g lumstiunnninuiwenla 2 anvazdae 1. fualiyy Pitch asiiianlngd
A = 4 3
33 Nadir 1taza) Roll Uaw/asumlasinuau 0 —45; 0, 5, 10, 15, 20, 25, 30, 35, 40 LAz 45 0371
o A:;.d \ = 1 dl n:' ,3
2. imualryy Roll asnfia1Indyy Nadir iagagy Pitch Inm)asuulasiiniu 0—45;0, 5, 10,

¥
15, 20, 25, 30, 35, 40 LAz 45 937 UWaN1IANEIAIL

M3A14IUA Ground Sampling Distance (GSD)

nnnsilszgnangudim Infauagngui Spherical Laws of Cosines iloA 10181
GSD 1UU183aA1W Panchromatic 52A1 1A e uiien Ine Tya Tuyuuaziismamsdesda
unmiiuandaiy Tasfivisananssozmeuni Tanso 1 AN DUgURIBisu3 (Sensor)
aunsasani Gsb 1awail

1. smualifyy Pitch aaiifimIndyu Nadir uaza Roll fe/Anunauiuiu o 4s;
0,5, 10, 15, 20, 25, 30, 35, 40 UAY 45 DA

WU Tiywides Roll 45 0ef1 TA1 Across Track GSD st 4.5343 was vieda
iU 2.4527 11 ¥04A1 Across Track GSD Tiyjy Nadir F45i1 1.8487 w3 waziia Along Track
GSD A 2.0402 imas IndiReua Along Track GSD fiaj Nadir e 2.0367 s

A9913197 4-1
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19199 4-1 A1 GSD 19 Across Track 18z Along Track Iafvua 1wy Pitch Ashiin 1ndy

. 4 2
Nadir tta23ju Roll damlasuulaanuau o —45;0, 5, 10, 15, 20, 25, 30, 35, 40 Lz

45 93
Roll Angles Image Label ACT GSD Average GSD  ALT GSD Average GSD

®) Meter Meter Meter Meter

0 US-834418 1.8529 2.0365
1.8533 2.0360

US-763996 1.8537 2.0355

5 TH-694649 1.8737 2.0383
1.8735 2.0385

TH-328820 1.8733 2.0387

10 TH-369820 1.9092 2.0444
1.9158 2.0451

TH-708816 1.9223 2.0457

15 US-850338 2.0571 2.0494
2.0558 2.0328

US-648301 2.0546 2.0163

20 TH-590198 2.1560 2.0350
2.1397 2.0506

TH-283876 2.1233 2.0661

25 SP-789789 2.3995 2.0537
2.4009 2.0542

SP-771149 2.4022 2.0548

30 TH-391486 2.6595 2.0399
2.6858 2.0368

TH-393887 2.7122 2.0336

35 TH-807156 3.2018 2.0504
3.1878 2.0455

CH-422181 3.1738 2.0406

40 TH-513605 3.9041 1.9963
3.8813 2.0186

TH-497868 3.8586 2.0409

45 TH-496489 4.5383 2.0422
4.5343 2.0436

TH-482457 4.5303 2.0450
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@ = ' ) 44 X
ansnnulasuulasvesnt GSD N1aluiua Across Track L@z Along Track NIWNUY
AMULIDB Roll 1% lumsarenmuessaradion IneTva auwnsobhuuaaslugiuuunsvidu
o P =] oA A a ' =< & '

Taean i 4-1 vz I8 Tudlofiyuidssten WALILINYL 12 9971 A1 Across Track GSD 9%
c§ 1 a 3 ar P @ =2 = 2
nlasunlasediafany aesndesmugudnyazilFlumsiuiinamussarudion ne Tva i

S 9 a 2 qu ~ - - ¥ A
wunuiina e ldyudes 12 o vinuuaasldanuiion (Nadin) Geuilunimlnduuids
o a @ = a 9 Ao &
(@ninauwama Tu Tag0ImALazUa s AUme (93ANTUNIFY), 2552) FaganInniunn
@ ()
muldyuasnaez IdseezBeadaiuniiinugnaeage aaun Along Track GSD 91nidy

asianEaL AN YuIDBIn1wA TN Roll Uranansildsunilasa1 Along Track GSD Woyin

46 = = e -
[ /
44 |
| —=Across Track GSD - Fix Pitch (0°) /
42 | 2
| =d—AlongTrack GSD - Fix Pitch (0°) /
40 |
| /

GSD (Meter)
w (5]
N B

Rollangles (°)

M 4-1 anuasuuilasvesat GSD Taermua lvyu Pitch Asniia Indiy Nadir 1oz Roll

A = 2 &
ZJmLﬂaEluuﬂaamem 0-45;0, 5,10, 15, 20, 25, 30, 35, 40 1L 45 DIA

2. mualdyu Roll asiifiarlndiya Nadir iazay Pitch fenyBouutauituiu 0 — 4s;
0,5, 10, 15, 20, 25, 30, 35, 40 LAZ 45 DA

w1 AyuiBes Pitch 45 04 TR Across Track GSD titnduiiiu 2.8252 wias wiedn
({1 1.5282 1911 YDA Across Track GSD Ti3gal Nadir (3ai80e1nd 0 0371) FaiiAuimfy 1.8487
a3 uaziia Along Track GSD asfi laufinundeniiiy 2.0437 was lndifeasus Along Track

GSD Ny Nadir 79 2.0367 1Un5 4115199 4-2
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157197 4-2 /11 GSD 111143 Across Track 1182 Along Track Taginualiyu Roll ashilalndyy

a0 A A X
Nadir 1tag3d Pitch Handasunalaanuuu 0-45;0, 5, 10, 15, 20, 25, 30, 35, 40 LAY

45 93

Pitch Angles Image Label ACT GSD Average GSD ALT GSD Average GSD
© Meter Meter Meter Meter
0 US-834418 1.8529 2.0365
1.8533 2.0360

US-763996 1.8537 2.0355

5 TH-698199 1.8644 2.0697
1.8695 2.0650

TH-700631 1.8747 2.0603

10 TH-683409 1.9011 2.0450
1.8997 2.0436

TH-284206 1.8984 2.0421

15 TH-562002 1.9349 2.0434
1.9336 2.0381

US-993112 1.9322 2.0328

20 TH-561490 1.9846 2.0489
1.9857 2.0458

CH-747777 1.9868 2.0426

25 TH-881402 2.0560 2.0442
2.0620 2.0435

AF-295682 2.0681 2.0429

30 US-313371 2.1955 2.0346
2.1921 2.0375

TH-913172 2.1887 2.0403

35 TH-660910 2.4142 2.0409
2.3962 2.0416

TH-843156 2.3783 2.0424
40 US-993105 2.5521 2.5521 2.0288 2.0288

45 TH-841549 2.8212 2.0787
2.8252 2.0575

US-396234 2.8293 2.0362
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3 ﬂTSLlEEI‘U!ﬁEJUm Across Track GSD
azw'jnmsﬁmmwmmmmﬁﬂn“lmriﬂmmﬂ?um%‘m Roll (vl Pitch aafifiein
& c; 5 1 d’. 5 o
Indyn Nadir unzay Rolt 17y, 0- 4584711) HaEmMsmen i 9andes pieh (Mnua iy

{0 . N 4 X = = T
Roll Ashifia Indyw Nadir HAZYA Pitch INUAY 0 - 450991) Wy Mo 45 898 1 Across

W3ona1 1831y Roll TUHANTENUABAT Across Track GSD 107w Pitch 1.6049 17 Lz sy

= = é’ T ' 1 Qs
DYANUUUIN 10 B9 L‘ﬂuﬁ’rﬂ "lﬂimﬁuﬂ'nmmnmwmm Across Track GSD "Iﬁ’amwmw

AIATI197 4-3
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M1519% 4-3 WIoueUaT Across Track GSD 5¥1I19331884 Roll uag Pitch N1 lunisnenn

voea iy Ine Ty

Viewing Angles Across Track GSD-Pitch Varies Across Track GSD-Roll Varies

®) Meter Meter
0 1.8533 1.8533
5 1.8695 1.8735
10 1.8997 1.9158
15 1.9336 2.0558
20 1.9857 2.1397
25 2.0620 2.4009
30 2.1921 2.6858
35 2.3962 3.1878
40 2.5521 3.8813
45 2.8252 4.5343

AT 43 i ldhsamanAeuudaseayuiBes Roll Hfudu (Across
Track GSD-Roll Varies) §9HaADA1 Across Track GSD ¥1NATW Pitch Tagazliauuand1eny
elyudeadiu 10 e Sluduly Lmzﬁum%maﬁn*ﬁuﬁa 30 (Nominal Angle) 110 45 DIA 1)
ANULANG9YBAA Across Track GSD WL 0.4937 waz 1.7091 A5 auddy Faaunsarian

wanalugdununswhiduldasning 4-3
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i p—
4‘4 ey ——————r Ty ——r a———— - . — ——— SR S — — }
—8—In Roll {*) - Fix Pitch {0°) /
42 —
=~ Pitch () - Fix Roll (0”)
-l P

ACT GSD (Meter)

1] 5 10 15 20 25 30 35 40 45
Viewing angles (°)

N 4-3 MsfSeufiona Across Track GSD 5¥17193I084 Roll iz Pitch N 191unsaonin

ooy Ine Tya

4. msufSouneum Along Track GSD

]
et

gnamsaenmvesmaiionne lyafi l9yaBus Roll (Fvualdiyu Pitch aeiiiia
Tndun Nadir 1azau Roll LAY 0 — 45 D3p) wagmasen i Igyuides Pich (Frvualdyy
Roll Aaffia1ndiu Nadir uazagy Pitch A 0— 45 D9) WU MsThenmuesa i Tng
Tw Tael9yuiBos Roll 1ae Pitch IiNansznuAva1 Along Track GSD tlosun Tasfiaunie Along

Track GSD 713ju1981 Roll 1agaja Pitch (111111 2.0402 uag 2.0437 AT AWEIAY AIA15199 4-4
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15191 4-4 Wpufeua Along Track GSD 5¥HIeWIB4 Roll tiag Pitch N1 lumsnionin

ypanruiion lng Tam
Viewing Angles Along Track GSD-Pitch Varies Along Track GSD-Roll Varies
©) Meter Meter
0 2.0360 2.0360
5 2.0650 2.0385
10 2.0436 2.0451
15 2.0381 2.0328
20 2.0458 2.0506
25 2.0435 2.0542
30 2.0375 2.0368
35 2.0416 2.0455
40 2.0288 2.0186
45 2.0575 2.0436
Aumde 2.0437 2.0402

{ = "o = 1 1t "
1INAN5 1N 4-4 a3zt 1A 3004 0 - 45 0471 A1 Along Track GSD ufinuuana1g
s @ - o o a ¥ T [} = " a1 a 1o
AuINNUAzNanEMzNAIN NIN150180 W Iag 195yt Pitch 1az Roll Taviinumdeagn
y d” ¥ 1 L}
2.0437 1ag 2.0402 A5 A1NE1AU NaLiI93910 Sensor voIm uhey Ine Tsaoruauy
. e §
Pushbroom A1ULUINTF 1ADT (Along Track) Failouanumsonna lumuszeznainmnualin
a a0 é’ o o
sAiluszes Ground Sampling Distance - Along Track ﬂmﬁuuﬂ‘ﬁﬂmuﬂuﬁﬂ DATIAIUIIUY
4
& oA v X "
wulan (Ground Track Speed) FINATLUIM 6.57 km/ s LAY Integration Time (Thaichote
[~ 1 { ar Y
Panchromatic 0.0003086 s) Ao szeziIa lumsinumvesdoyan nigniiuin e Scan AsUNAT
2 i 1 g’/ =1 @ 8 U U T 1 1 = o Y
Integration Time JUAAZATI 92 UMTUUNNA1IN CCD Aousumas 1) Javihlvaiszezmaly

w & LA o o i
mstiufindayauuiiulan vie GSD luuua Along Track lunlaeuinlaslilumin danwh 4-4
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T e in Roll (%) - Fix Pitch (09

4.0 |- mte=InPitch () - Fix Roll [07) s e S

ALT GSD (Meter)

15 20 25 30 35 40 45
Viewing angles (°)

MU 4-4 Ms1S5e0ABDAN Along Track GSD 521193118049 Roll uag Pitch 7lFlumsaenn

=
‘IJENFI'I'JH’]EI?JHLV]{IT‘!M

NHANIIATUINUAT Along Track GSD MNAIINYUBIIN1GATN Roll 1Az Pitch D4
aufionTne Tea Aan1wh 4-4 nu aswlidulanvazasn linasuwlaslduimin waziinunae
Y A a 0 o Y ) o ﬂ
TndRsesnumamsmurni IdnnmaguuessninuE Uiy 1an (Ground Track Speed) LA
nanlumsiiuiinaWoya (Integration Time) vosaruiion ne Ty Falinumi 2.0367 m/ s
= © L Y =1 T Y . = ?} 1 T U
v s 1dinmsidesnieniwa ey Roll tag Pitch vasandioy Ine Tyariu lidanaden

Along Track GSD

5. maaﬂaummgﬂﬁmmiﬁmamm Ground Sampling Distance (GSD)
v 9 ) 1
Taaidendsediagadoyanmililunisinyiasail $1uau 4 gadoyanin insounqu
&’ = o 1) = 4 o 1 = @ 4
ANIVAUAIANUAY (GCP) TIUIU 12 §AB19DY INOMIUINITIZY NUDIIAD 198 URINUNUSINg
ﬂ o = @ = . . a

vummiaziulan Tasiszynangufini Iniauagngui) Spherical Laws of Cosines f14
TBAULUMIITE WU AINITAIUIY GSD VuTayanngaiAsani szriegas1an 18an Google
Earth ltag GCP UanulndiResnuun wormumadanaaon Jaons1d T-Test uny
Independent WonfSeumeun Across Track GSD 1A T (7101 -0.0028 1A Significant (P-Value)

1WA 0.9979 7 0LIMIAD 0.05 Aa1iY A1 Significant (P-Value) 110A1 a Feagal1aan



A1 Across Track GSD Nifu2a4 141109819849 Google Earth tag GCP liiuandany uagile

64

1f5puiieun Along Track GSD 3A1 T 11171 -1.8183 uag Significant (P-Value) 11111 0.2107 91

QL 1911711 0.05 AU A1 Significant (P-Value) ¥19n71 o 99751 1871 A1 Along Track GSD 7

A2 18910819 Google Earth 1Ay GCP lulana1any AIn15199 4-5

a = Vv o 1 3/ g =)
13190 4-5 L‘LEEI‘UMEJ‘Uﬂ’J'lilgﬂﬁ'ﬂﬂuﬂ"l‘iﬂ"luﬂﬂéﬂ1 GSD Iﬂﬂﬁl"h’ﬂﬂﬂ’flﬂﬂuﬂ'lﬂwuﬂu (GCP) uag

19819939910 Google Earth UudayanmyaRoIny

Image label Date Roll angle Pitch angle Ref.Point ACT GSD ALT GSD

©) © Meter Meter

TH-562002  14/3/2012 -2.7501 15.1860 Google ALT 2.0373
14/3/2012 -2.7501 15.1860 Google ACT 1.9343

14/3/2012 -2.7501 15.1860 GCP ALT 2.0434
14/3/2012 -2.7501 15.1860 GCP ACT 1.9349

TH-841549  24/1/2014 -4.6554 -44.9201 Google ALT 2.0395
24/1/2014 -4.6554 -44.9201 Google ACT 2.8232

24/1/2014 -4.6554 -44.9201 GCP ALT 2.0487
24/1/2014 -4.6554 -44.9201 GCP ACT 2.8212

TH-283876  8/7/2010 19.2294 -1.3233 Google ALT 2.0403
8/7/2010 19.2294 -1.3233 Google ACT 2.1239

8/7/2010 19.2294 -1.3233 GCP ALT 2.0661
8/7/2010 19.2294 -1.3233 GCP ACT 2.1233

TH-497868 24/11/2011  40.7863 -3.3276 Google ALT 2.0448
24/11/2011  40.7863 -3.3276 Google ACT 3.8500

24/11/2011  40.7863 -3.3276 GCP ALT 2.0409
24/11/2011  40.7863 -3.3276 GCP ACT 3.8586

MUIBIHE) : MADANATDY T-Test AIANITNMHUIN A-2 LAZATTINIAFUIN A-4
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o e d = = Y 1 o 1 v =) a A o
ANNANHUSVO IR az RamailFlum s nawane gz RoMT I Uve
doyamwmmuiienlnalyn

a = o o w o J U
1. aum3 Ina ludsamaseouaainNudunusvoayuBean1snmuazaA1 GSD
) 1 cs'. =1 P |
INMSAIUINAT GSD NyIded Roll uag Pitch tANAU 0-45; 0, 5, 10, 15, 20, 25, 30, 35,
2 o q ¥ Kl = N o -
40 uaz 45 03N 3o lnsn1dn manldouulasvesyudssimuiuuazirmenldlums
aenmiuenaeiuvesariiion ne Teaiuliduuumsuaainanont GSD Tu 2 dnvug Ae
Along Track GSD W1191 411969818019 Roll 1z Pitch IHANTZNUADAT Along
Track GSD Yog11n elinnuasivaziiaumaenlnamesnumsiuinawiyy Nadi (Along
Track GSD at Nadir) 11111 2.0367 1UA3
Across Track GSD W71 11989818010 Roll 1A Pitch UNANZNUADAT Across
A o = ' a2 X @ - 9 Y 4 @ o
Track GSD afinmsnlasuutlasuosnmsaienwiiuig a3n15199 4-3 Tuandu Fawadnsn
) ' o ' o o @ w
Id9nmsfmnama Across Track GSD sananannsarhunadsuuuiassaasn nuduwus
= = o @ Y a g
sUnuvaums Ina Tuillsamddesla aail
1. AMWANNUT521I19A1 Across Track GSD tagmsaen a1 uiien ln

T TaolFyuides Roll Aaaumsii 4-1
y = 0.0019x? — 0.0316x + 1.9694 (4-1)

) y f® A1 Across Track GSD

x 718 3 Roll Nl unmisoenmvesarniion nelya

maulszansnsaaaula (Coefficient of Determination : R-Square, R”) 111711 0.9950

UAAINYY Roll (x) aasnebuieniadeunilasuesnl Across Track GSD (y) #3088z 99.50

= o3| @ @ d 1 1 1 = =
VNAUMIN 4-1 1TuMsuaaIn NUFURUT0819910 531D Roll 71 luns
' = T 4 o N = 3
ﬂ'IEJﬂ’IW“U?Nﬂ"I’JmEJiJleIEIT‘HﬂLLﬂgﬂ'I Across Track GSD Lﬁl@ﬂ1ﬂﬂ1'§ﬂ!1’iiﬂﬂigluulluﬂiﬁuﬂlﬂﬁﬂ’]

Across Track GSD A901WH 4-5
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ACT GSD (Meter)

5 e ST L S—
y =0.0019x? - 0.0316x + 1.9694

4.5
4

3.5
3 /
/ ® ACT GSD (Meter)

2.5
: m,—,&"’/’

Polynomial
1.5
1
0.5
0 ' T , 3 Roll angles (°)

0.00 10.00  20.00 30.00 40.00 50.00

AN 4-5 ATUFURUT 5THNaBes Roll H1FlunmsmenwuesaraifionIne o

LLAEA1 Across Track GSD Milaeunilag

2. AMUTUNUTILHI19A1 Across Track GSD HaznsatenImuasa ey 1ng

Toa Taolduyuides Pitch daaunsi 4-2

y = 0.0006x% — 0.007x + 1.8786 (4-2)

1o y 1D AN Across Track GSD

x A9 YU Pitch A lFlumsaenmvssarudionlng Ta

Aduilszansnmisdadula (Coefficient of Determination : R-Square, R 19111 0.9894

WAL Piteh (x) M1N300TUI0N3Ae11IasUB9A1 Across Track GSD (y) |d¥enay 98.94

{ [=f @ ' ' ' “ Py
NAUNIIN 4-2 Wumsuaasanudunusograde TENI9YUBB Pitch 14 1uns
] = [ g o = (]
e eI Non Ine Taniaza1 Across Track GSD iemansainelseifunul Iuao e

Across Track GSD @40 1WH 4-6
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ACT GSD (Meter)

3

y = 0.0006x? - 0.007x + 1.8786
2.5

1.5 @ ACTGSD (Meter)

Polynomial

0.5

0 : . i Y \ Pitch angles (°)
0.00 10.00 20.00 30.00 40.00 50.00

P~ @ @ 1 “ . P T =1
MWN 4-6 ANVAUNUT TTHNYUIDBY Pitch Al lumsarenimvesaruion Ine Tya

HAZA Across Track GSD Mlasuuiag

1 1 = j‘ {
2. HANTZNUIINYUIDEID I8N THADI 1BASIDIAITINUT
1 P = = P ar o 1
A1 GSD Mldumlasmmyudesi lsiuinnmdadludeyadesiulumaidana
% 3/ ¥ Y A A A = 12 o o 9
0N (Pixel) IndoyanmAIduinuneIunsalinnuaziduavesgan I luane negvldnms
3 1 W ¥ H
LARINAVBITWAZIBIAITINUAaA NeTiiTlasan A1 GSD Yudeyan i szd 1A Nds Uk
nszvumsdfuudiFusundia ez linswfanvazideaueganminios anourIuns U
> = = a ' £ o &
M35 UNAIFUsVIRGiANNITEUUNGAN NS 1R 1 IRENMANUAY (Image Ground Segment) 34
3/ 1 1 [] = [ =
doyanmazgniszananilusstoyalvi (Re-Sampling) munaanyuzssdayaniwaiuiioy
Inelyn Panchromatic 32A1 2A D YN 9 PANMHITTULIANMINY 2 A131UUAT UUHLIBAIL
VLNAUDIFANNTUNADINNDIINUN TN 19U AW Panchromatic 5¥AD 1A uAinamMTiyuBY
Roll 45 9471 1Az Pitch AL INAYY Nadir n13uaadwal 1 9019 (Pixel) 1A Across Track
1w oW 4 a o [
GSD i1 4 1WA 1Az Along Track GSD 1A 2 wias endailudoyanin szAu 24 szuu
v
HanszMuuavIIAu0IgAn N nl TN 2 ms1auas A9 YeUeagAn WL Across
] < é 1 1 = ¥ A o s A
Track 3zgnuUIasnu 2 3anw Fee1vdawanamsulafnnuaiudsaieauiveduningn

9

o j = = = 4 [~ = @ -
Usinguunm nsemsananuneeinnurameou lannanuiluasdld dsnwi 4-7



68

4m

Panchromatic Level 1A

Panchromatic Level 2A 2m

Visual Interpretation

AT 4-7 MAN0W/THVTBUM IUTAINAVLIAYDIPANTH T2HINTOYANINITZAD 1A LAz

FTAY 2A NYUIDBINIBN NG

~ = " ) = as = =

1NN 4-7 vzmiu ld ndeyanwizay 24 Munsyuumslsuudisusnndiauag

1 T T s 1 4 o o
dszmnua Tugedeyalnaiily 2 msrawas 53 liamnsoulannunmaemeaiiesumniag
P oYY 1w @ d 9 Y g @ e =
mlsngeenviniu ldedngany swiluwainnngunmyestoyadadu (52aU 1A) ATyUDs
aen g IianuaziBeavesyanind fissisiimsnageunaziouifsunisuaninaganmn
wutayan1M Panchromatic 5261 1A uazszey 2A Tasidendiod1syateyaniyuidessionmw

1 @ [ =1 . = . < ‘3 .

uan@1nu Mvua 18Ty Pitch A9 1ngd Nadir 123y Roll thudiuan Nadir, 15, 30, 4ag 45 896N

b
AU Ail
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as = . 1 9) o =
1. dayan WU Nadir w111 MSUAAIHATANINUULTOYANIN 241 1A T

Across Track GSD (111l 1.8487 A5 HAAITIUIUYANTWININY 25 JanTn Taanundislun
Across Track 191111 46.2175 AT AIUA1 Along Track GSD AL 2.0367 AT LAAITIUIY

AN AL 23 ganin Iaundialuung Along Track (11 46.8441 1A AINTATN 4-8

s
&
g L

F &' "6\ Panchromatic Level 1A
D™ . >

23Pixels 23 Pixels

I - ~ 25 Pixels — o | - 23Pixels 1

A 4-8 nsuiiounsudainaganInuLdeyan 1w Panchromatic S¥AY 1A UAZIZAU 2A

@ =2

TUNAN WYY Nadir

ilonanTayAnIN 52AY 2A 1/FEUREUNS UTAIWATANMWIINDT] YHIAYBIPANTN
Uudayamu 52AU 1A szgaimuavuavesgan vt ldvwnaming 2 msawes Tag
= - T =,
A lunu Along Track 9zlivinanasi lunlasuniasuazisauganiwlunug Along Track
1A 23 gan 1w anundialunna Along Track 1A 46 WA TIUVLIAVBIYANIW UL
Across Track 9zgnmuaa lnyIdfivuaminy 2 was Sehldmsuasamwaganimuudoyanin
52U 2A HTmuganinlunua Across Track 1101 23 301 uaziinnunaluuu Across

Track (N0 46 1IAT
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e

@ A

2. JayanmiiuNnyuBus Roll 15 9971 LAZYY Pitch AIN InAYY Nadir Wy 113

2

¥ w =

EAINATANTHLUTOYAN TN 55A1 1A TR Across Track GSD M1 2.0558 1UAT HAAITIUI
ANWININAY 32 3an 1 Inun 3191w Across Track IMAY 65.792 A3 dIUA1 Along Track
GSD 1111 2.0328 AT HAAITIUIUIANTNINIAY 29 3an 1 Ianundeluuul Along Track

1101 58.951 1UAS AINTNT 4-9

Panchromatic Level 1A Panchromatic Level 2A

" 29enes | 29 Pixels

I 32 Pinels | [ 33Pixels i

AUA 4-9 fFaueuMsuanInayAn NUUYe3aN W Panchromatic 3¢A1 1A UAYTZAL 2A

v 2

VUNNAINNYIDYI Roll 15 299N

dionAndoyann s3AY 24 WS eUfieunsHaaINa AN IMIING T YUIAVBIANIN
vudeyann 526 1A szgaimuavavesgan il lilivinaminy 2 maauas Tay
90 luiua Along Track szflvwaiinei liildeuntlasuazismauganimluuug Along Track
Wy 29 gan 1w Sanundraluiun Along Track 119U 58 1wns GEIITTR LRGN STTIN T
) 1 16 YA (- = ] Y 9
Across Track 3z@amvuam i ligvnaming 2 was 39 ldmsuaasnaganwuudoyanIn
52AY 2A BT1UIUYANTNIUULI Across Track A1 33 gan 1 uagiinaiunaluuud Across

Track 1A 66 LUAT
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3. doyanmiiufinfiyuide Roll 30 949 tazam Pitch A3 1AAYY Nadir wu1 ms

UAAINAYANINLUTOYANIN 528D 1A T Across Track GSD W1 2.6858 (AT LErAS 1L
MW 19 A0 TANuAT1aTunu Across Track 11101 50.5172 1A5 #9141 Along Track
GSD 111111 2.0368 AT HARITILIUIANIWIIINY 23 3A0 9 UAunT191uiua Along Track

NN 46.8464 AT AININN 4-10

Panchromatic Level 2A

23 Pixels

L 4

1 19 Pixals | 1 25Pixels |

MW 4-10 1S BUMEUMIHAAINAANWUNTBYAN TN Panchromatic 5¥AU 1A AZTEAL 2A

=

YUNANWALBYI Roll 30 031

WondAndayanm e 24 nufSeuiisunsuaamaganndanud vuIRvesgAn N
vudoyann szau 1A wgndmuaviiavesgamw i Iiivinamny 2 msiauas Tag
= :i d'. 1 A:i = o
A0 W U9 Along Track sfivunanash lunlfsundasaziisuauganinluuul Along Track
1A 25 gann IAmn 191w Along Track Wiy 50 was @auvwIavesgantv i,
Across Track vzgnivmuas i liNvanidy 2 was Sehldmsuaamagamwuudayanin
32AU 2A Ui ugan M lunna Across Track W11 23 A uagiinnunT1aluuus Across

Track IN1A1) 46 11IAT
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&R

4. SoyanmiiufinfiyuiBos Roll 45 0ern uazau Pitch A 1ndyn Nadir wud ms
LEAIHAIANTNUUTBYANIN 52A1 1A A1 Across Track GSD N1 4.5343 AT LAAITINIY
gAY 15 gan 1w a1 d1aluuug Across Track 1171 68.0145 A3 @91A1 Along Track
GSD 11111 2.0367 AT LAAIDILIUIAN WA 29 3anTW HAwnT1elunua Along Track

91111 59.0643 AT AINTNN 4-11

Panchromatic Level 1A

Panchromatic Level 2A

B 29 Pixels

29 Pixels

I 15 Pixels | P MaPmels — — |

MW 4-11 f5eufouns LAAINATAN W LIUL 3NN Panchromatic 32A1 1A HAZTZAL 2A

o 2 ~ ~
VUNNNTNNYULBEY Roll 45 93

ionAndoyantn szaD 24 niFeufeunsuanHagAn N HL T YLIAYBIANTH
vudeyan I 52AU 1A szgamuuavuinvasgan il ldivuaminy 2 msawas Tag
AW 11LL7 Along Track ﬁ]:ﬁmmﬂﬁmﬁ"hhﬂﬁﬂuuﬂmLm:ﬁﬁi’mauﬁ;ﬂmwiuum Along Track
A 29 gan i Inwndeluung Along Track 111 58 wAs dIuLIAYBIYAN TN 1L
Across Track 3zgninuam lnuIntivuaminy 2 was 3 ldmsuanswaganmwuudeyann
3201 2A TS waugannluinu Across Track (17D 34 901 uaziinaunialunud Across

Track 1191 68 IAT



73

sinmsnadeuLazfisuisumsuaaInaswazBoausagAN HIYNBEIE 187N Roll
TN Nadir, 15, 30 1az 45 a3rn Tudhadu nudh yudsstenmitgeiiudarades Gsp u
117 Across Track UNTYanWIZAY 1A Tezgnimuaa Inilifunanidy 2 wes wwueile
sunszuaumatlszanamlugasdoyalvl (Re-Sampling) Juirl#yanmilsnguudoyann
s 24 TiuuiAIat ey daud GsD T Along Track 97 HAuaGeniiy
2.0367 w3 Failumnamanmaufina i Pushbroom A11643NT3 193 (Along Track) ¥aq
Aoy Inelae Tasvuiaueaganinlunud Along Track fuzgﬂﬁmuﬂﬁ'wé’mwmmﬁmuﬁu
Tan (Ground Track Speed) faszum 6.57 km/ s 1@ Integration Time (Thaichote Panchromatic
0.0003086 5) A1y 119w luuna Along Track el auhiiannsedy 1A nazsee
24 pehalsfim vziu I8 nnhevesdeyamu e I§nnnagavesat GsD uag
Suauganmiidsing #aluind Across Track uaz Along Track uua’fmgﬂmwﬁ’a 2 sriia Taifinaw

HANANINULINA

d:I. = = U ) ) 1 = &‘Q =
weanasanoenszuIumIdszanaaluasatdoyalni (Re-Sampling) ¥93zuUNARN
9 = 9/ = = 3 . i
voyanmaruiion Inelvave 19nssuatuuuiszanusagnuinn (Cubic Convolution
= -] ' 9/ 9 o )
Interpolation) TA8N13111101AIANUITNYDIRANTNIT BTN 16 gann w1 l5Tumsiua
& Y et By ' A 3/ ' 1 @ 9 = R
Faldwand luauanuaeiiosoddoya UANIHAAIAITZAUAMUGUT (Digital Number, DN) 92
a g 4 v w = ' a [ Y da '
pulasunlag Ml nanudunusvesyudseaen i dIHanIENUABA1 GSD WU NiHAAD
MSUAASAT DN [WUIRLINY AININH 4-12 WU MITUANNINNYY Roll 15 3N 6IAIAIIN
= = g :i U 1 w | 5 1 d'
azidoaF Iy NazMsUEAIM T I UIAAZIANINHAINTUATEUIUNS Re-Sampling TuinAsuutlag
Ton@aunnin Tasuaasal DN TunseufnaauudoyanInszal 1A uaseal 24 A 133
o a 1 o = @
1Az 127 MUTIF 1AZAISLAAINAYEIA1 DN Tao5ous1uIu 16 90 (NFaL@ied) 1inadws

ey Yy w = v 9 o a A4 dde g
V]ﬂJﬂ']’l'JJﬁlﬂﬂEﬂUQﬂH uullﬁﬂqglﬁllu'3TullE‘Jﬂﬁﬂqirlﬁﬁ’lﬂﬂglﬂﬂﬂﬁﬁwuﬂﬂFNﬂQﬂﬂ.lﬂ'lw(}nllEUﬂ?alla

Y ar
AURUU
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(9129,1339) Sem; R
Projection: UTM, Zone 47 North
|| | Map: 671788.42E,1537166.07N Meters
|LL: 13g5357.61°N, 10043523 63"E
i Data: 127

129 134 109

Panchromatic Level 1A Panchromatic Level 2A

2 4-12 ufSeudfisunisuansa Digital Number 5313199032010 Panchromatic 53A1 1A LAz

£A1 2A HUNNA MY Roll 15 997

& = ar w = P =)
L?J'BL'LEEJ‘UWIEJ‘]Jﬂ“JJﬂ"ITUHTIﬂﬂ'lWﬂiJli?JLBfNQ’Q (Roll 45 94711) VUIAUDIPANTWUU

@ a & ' ' ' ¥ - a
Foyanszall 1A 2zuumuNINTuA A GSD Hiona1 lddeyanindsduiinnuazidon

' 1
o =

9 ] . 9 1w 7
VBIVDYDAT INDHIUNISUIUNIT Re-Sampling “lwumﬂmquﬂmwmmu 2 A7 71NUHT ALY

Wuvosmdnuaatooninlundazyanmiegianudsdismnulasuntlaslinn dsnni 4-13
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Wl File Options
i Disp %3 (10527.5074) Sem: R:139G:139 8:139
Data: 105

Disp #4 (25758, 7058) Som: R 188G 188 B85
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MTMAMUIN A-1 FoYaNMW Panchromatic HUANM Pitch AINNATINGYA Nadir 1azam

Roll tilagumilag 0 uaz 5 8am

Viewing  Level 1A image Acquisition Roll Pitch Image Preview
Angle label Date angle angle
©) ©) ©)
0° LA-834418 04-01-14 -0.6901 -0.0301
0° LA-763996 06-07-13 0.3913 -0.0346
5° TH-694649 09-01-13 5.2998 -0.3662
52 TH-328820 31-10-10 5.6829 -0.3837
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M50 1ANUIN N-2 Y83ANIN Panchromatic MHUAYHM Pitch AINNAINAYH Nadir wazyu

Roll nasumlas 10 uaz 15 aam

Viewing  Level 1A image Acquisition Roll Pitch Image Preview
Angle label Date angle angle
) ©) ©)
10° TH-369820 1/3/2011 92032 0.6051
10° TH_708816 16/2/2013 -10.9065 0.7477
15° US-850338 14/2/2014 15.6780 0.9333
15° US-648301 8/9/2012 -15.9514 0.9367
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A15197IANYUIN N-3 Y8YANW Panchromatic MHUANN Pitch AINNAINAYN Nadir Hazag

Roll nlaeuuilag 20 uaz 25 sam

Viewing Level 1A image Acquisition Roll Pitch Image Preview
Angle label Date angle angle
©) ®) )
20° TH-590198 4/5/2012 20.1484 -1.4273
20° TH-283876 8/7/2010 19.2294 -1.3233
25° SP-789789 16/9/2013 -25.3069 1.4162
25% SP-771149 26/7/2013 -25.3604 1.4174
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M1319401AKNUIN N-4 VBIANIN Panchromatic MHUAYM Pitch AINNAINAYY Nadir nazau

Roll tfagumilad 30 naz 35 eam

Viewing  Level 1A image Acquisition Roll Pitch Image Preview
Angle label Date angle angle
) ©) ©)
30° TH-391486 22/4/2011 -30.1133 2.2614
30° TH-393887 25/4/2011 30.7591 -2.3423
35° TH-807156 29/10/2013  -35.9937 2.7808
357 CH-422181 23/6/2011 36.0007
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MINNIAKNUIN N-5 BIANIN Panchromatic MHUANM Pitch AINNAINAYH Nadir nazigu

Roll iagumilas 40 uaz 45 aam

Viewing  Level 1A image Acquisition Roll Pitch Image Preview
Angle label Date angle angle
) °) )
40° TH-513605 20/12/2011 41.3412 -3.3944
40° TH-497868 24/11/2011 40.7863 -3.3276
45° TH-496489 22/11/2011  -44.4247 3.7623
45° TH-482457 27/10/2011  -44.7088 3.8080
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MTNANUIN -6 YBYANN Panchromatic MHUALH Roll AINNAINAYM Nadir uaziym

pitch 1lasumlas 0 uaz 5 eam

Viewing Level 1A image Acquisition Roll Pitch Image Preview
Angle label Date angle angle
©) ) )
0° US-834418 4/1/2014 -0.6901 -0.0301
0° US-763996 6/7/2013 0.3913 -0.0346
52 TH-698199 15/1/2013 -2.1437 -5.8772
57 TH-700631 25/1/2013 0.8033 -6.0752
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M3NMARUIN -7 YOYANIN Panchromatic MHUAIH Roll AINNAINANN Nadir 1oz yn

) g
pPitch 1agumlas 10 uaz 15 aam

Viewing Level 1A image Acquisition Roll Pitch Image Preview
Angle label Date angle angle
) ) ©)
10° TH-683409 9/12/2012 2.8022 11.8358
10° TH-284206 9/12/2012 -0.1657 12.0190
15° TH-562002 14/3/2012 -2.7501 15.1860
158 US-993112 24/2/2015 -2.2539 15.1247




A15194MARLIN N-8 UByaN N Panchromatic M¥HAYH Roll A

Pitch wlasunilag 20 1az 25 93N

Viewing  Level 1A image
Angle label
)
20° TH-561490
20° CH-747771
25" TH-881402
25° AF-295682

101

Al 19 ¥ .
A 1naw Nadir Haza!

Acquisition Roll Pitch Image Preview
Date angle angle
©) ©)
13/3/2012 0.3190 20.0047
23/5/2013 -1.4339  -19.9683
13/5/2014 -0.1438  -24.0556
12/8/2010 -0.3421 24.0472
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M51MARKIN -9 YBYANIN Panchromatic MKUAYN Roll AsNNMINAYH Nadir uazyu

pitch slaeunlas 30 wa 35 aam

Viewing Level 1A image Acquisition Roll Pitch Image Preview
Angle label Date angle angle
) ) )
30° US-313371 26/9/2010 0.4380 -30.0800
30° TH-913172 12/8/2010 -0.8394  -30.0363
35° TH-660910 13/10/2012 -0.9385  -36.0378
35° TH-843156 28/1/2014 -0.4129  -36.0578
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A1F19AIANYIN N-10 YoANW Panchromatic MHHAYM Roll ATNTIAINGIN Nadir uazay

4
Pitch 1Wasumilad 40 waz 45 aam

Viewing  Level 1A image Acquisition Roll Pitch Image Preview
Angle label Date angle angle
©) ©) ©)

40° US-993105 24/2/2015 -2.3412 40.1042

45° TH-841549 24/1/2014 -4.6554  -44.9201

45° US-396234 30/4/2011 -5.7526 -44.8957
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Google Earth 12z9ARUANMANUAY (GCP)
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ANF19MARYIN A-1 ABUFEUM MU Across Track GSD 110TINAYABIIBA

Google Earth 11223an093mANUaY (GCP)

Image Label ACT GSD with Google Earth ACT GSD with GCP
TH-562002 1.9343 1.9349
TH-841549 2.8232 2.8212
TH-283876 2.1239 2.1233
TH-497868 3.8500 3.8586

15190 IAHYIN A-2 AaBANATeY T-Test U Independent A/3BUIMIEUAT Across Track

GSD 111931983 Google Earth 1az9anIuauaANuAY (GCP)

t-Test: Two-Sample Assuming Unequal Variances Google Earth GCP
Mean 2.9324 2.9344
Variance 0.7538 0.7625
Observations 3 3
Hypothesized Mean Difference 0

df 4

t Stat -0.0028

P(T<=t) one-tail 0.4989

t Critical one-tail 2.1318

P(T<=t) two-tail 0.9979

t Critical two-tail 2.7764




MTaMANLIN -3 WEsufgunsfeaaum Along Track GSD 9INAAAYAS1904

Google Earth #azqanUau/ANUaAY (GCP)
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Image Label ACT GSD with Google Earth ACT GSD with GCP
TH-562002 2.0373 2.0434
TH-841549 2.0395 2.0787
TH-283876 2.0403 2.0661
TH-497868 2.0448 2.0409

MIIMARUIN A-4 AaaANATOY T-Test 41U Independent 13eaufgun1 Along Track

GSD 219A81984 Google Earth 11829AR0AMMATNUAY (GCP)

t-Test: Two-Sample Assuming Unequal Variances Google Earth GCP
Mean 2.0415 2.0619
Variance 0.0000 0.0004
Observations 3 3
Hypothesized Mean Difference 0

df 2

t Stat -1.8183

P(T<=t) one-tail 0.1053

t Critical one-tail 2.9200

P(T<=t) two-tail 0.2107

t Critical two-tail 4.3027
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