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®) NIFBUANVIYANTTNINAY (Location) IngkldaugIutayaaunsnaounIuNIusEuy
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o. Msdaunmdayalaenisasdeuly (Condition) Tapunuvidolinsgidoyanmdnuns
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) N1sEaUANTaYafuUllEuNsIUABuLUaS (Trends) Ingngldnugiudeyaasaume
piimansanunsnasuauteyanisdsunlaslugiuteyansiuniulii “ludissseznafiiiuinieslsly
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@) mMsdauanudeyaguuuunsasunlas (Patterns) lumsasuanudeyatiesuuuy
vosAed AeliAnnaudsundastaedoddmuansunuiiviedeyalusunuuamuduiug
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(What Spatial patterns exist?)” 13U ABINITVIFNNANITNTEINYAIVIYAAINNTTUIUIA
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&) NTHAUNUYBYANIUNITETIUUUTIABY (Modeling) nisdnvhuuusiaesaaunisal gl
FudeyanIsianuiaussuuasaumagiimans lunsivuasukuuitaedegligiudeya vinlv
Apnsaifedafiasintusielumnininudeunastiadevieduuslag Tustudeya (What it. o) 1u
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whuniouguteyaidutuniugs feyaaiu euaansolumsivaduiilifu nsssmeveaiily
Uinniuiidne anmlsl wasUimnasiulpeaisedialion mo 9 Welviausamansaildogs
wiugnntuludemesTnusiuiion nufinisradivesihuaznisinesenvesianiiuiidn e
AIRADUANLANADYEI T AT AN TE RN niuldVuInamEell vipasdes
yha 1WunaAtlueseniu fldnuisamnsadiassaniunsaimaiuaninluuiing eco dadung o
An wgnsalusuRuaduselyl vshalathsildsunanseny



N133LATILNVIYATTUUENTHUNANHANENS

sUBUUlUNTIAT gty aN 1A UTEUUANSAUNADIAARSUULL e JULUUAD
®.  MTIATIENVOYALTINUN (Analysis of Spatial Data)
b, MTATIEIUBLARMANYME (Analysis of Attribute Data)

3

NsBATIERTeyadeiunTINAuTayaRuaNYMY
(Integrated Analysis of the Pale and Attribute Data)

FID_Governorat | Ref G Name ABC Percentage Area_gov Shape_Length ~
Z 7|| Bethlehem | Area_A T.8% 636310330.914976 TO274.319654
2 7|| Bethlehem | Area_B 25.42% 636310330.914576 152080.452808
2 7|| Bethlehem | Area_C 66.97% 636310330.914576 279235.650882
1 &]| Hebron Area_s 24.56% 1007527219.987449 161850.003718
1 8]| Hebron Area_B 26.99% 1007527219.987449 450405.938632
1 8]| Hebron Area_C 43.45% 1007527219 987445 455348 506257
9 1|l Jenin Area_s 43.4T% 589559997 410733 172716.043425
9 1]l Jenin Area_B 17.25% 580659997 410733 246216.262082
9 1|| Jenin Area_C 34.28% 588559997 410738 285258.531448
10 8| Jericho Area_s 10.72% 6159103981.212851 88782.394781
10 S| Jericho Area_B 0.24% 619103881.212991 10113.902918
10 S| Jericho Area_C 89.03% 615103581.212531 274404.395164
6 6] Jeruzalem | Area_A 0.59% 346769566.073609 12758.802912
G &) Jerusalem | Area_B 8.82% 346769566.073609 110402.30221
6 6)| Jerusalem | Area_C 90.55% 346769566.073609 230831.048857

8 4] Nablus Area_A 15.18% 563827649.63097 104620.004189 »

>

https://cdn.safe.com/community/attachments/http_download 1445976102563 11364.png https://www.ischool.utexas.edu/~i385df04/StudentPPT/HTML/liu_x/xjliu_files/image001.jpg
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mi"‘ami’lzﬁ?’faga@ﬁﬁuﬁ (Analysis of the Spatial Data)
®. msuﬂaaszuuﬂﬁ’ﬂu,azl,é’uiﬂsumuﬁ (Transformation and Projection)
NsuwUasseuuRinnan Geographic Coordinate System maeidusern aUnn fduan vseftawuy Grid
Coordinate System e duluns

dulasaunuiivzilograrouszion usavUssinnilanautRfiunnsaiusenly madenldidu
Tase wnuiiszamlatutuegiuingussasduonisldny

Y 9
1

=

ynsuaneda wedlawes wufidulvglulszmalneazldfidulasunuinuuginesda (Universal Trans
verse Mercator Projection) videfisudeniulasgedn efidu (UTM) uiludiuesiiuvdngums
LB (Horizontal Datum) nUsemalnelnensuunuiinansidiundngiuves Usemaduide wde In
dian e Datum uazldiuasuulasiundngiuiidu Wes exre fildanai Tan Waunsuszuy
mﬁaummqﬁmam%ﬁ’wmLﬂ‘%@ﬁﬁasﬁaaLLUaﬁzUUﬁﬁmQﬁmam%LLasﬁwé’ﬂgmé’Nﬁﬂﬁ AvANIINTY
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B, NIADUNLT (Merge/Append) wsan1siisuvay (Edge- matchmg)

ﬂ?ﬁL"U@@JG\@LLNUWﬂ/‘Ia’]EJ"'] LUV %i@ﬂﬁﬁmaﬂ\lm@LLNUV]L?ENL@EJ'JﬂuLLGmﬁa’]EJ"'] FEIN

viae9) wdmeiu lngedeiiingimanslun1se1984 (Geo-Referenced) I5ENNTEUIUNTT Merge/A

ppend @11 Edge-matching (Msifisuvau) WWIsn1sUSuAuieeazdenvauuil b s3190ulun
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aqmmumﬂu LL@L%@NW@ﬂHl@JﬁH%QQG]@QU?ULLN‘L!‘V]LW@IM%@%&U?L’JQJ?E]EJG\@L‘U‘L!LLE\I‘LW] ABLUINU LAY

MEINFBLAUTLESILAIAITNTIVEOUAINNABIIBTUROUNaNalad (Topology) BnAS
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http://www.phrae.go.th/GIS/images/Image671.jpg
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o, n3viduliSeutu (Smooth Lines)

JunsansvasiBunvesdeya 1w Tunisudidaya (Digitized) Uaituindudnvazidunss
uAtnsylmAngaTid i aAulY Amsazandiuiugeiiadindas ieliAnussansnwlunisuansaauas
WATITI ﬁmﬁﬂﬁdwamﬁuﬁhmﬁmLﬁu%yjaaﬂéf

PAREA

PAEK Bezier Interpolation

e QRIGINAL
= SMOOTHED

FeoufszuumsaumagiimaniaieUsunsu ArcGIS Desktop 10.5 , 2560
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& ATUIUNUN LHUSOUY LAaTANNYIIVDILEU

msfnituifieglugrudoyaaunsatafiud duseuis uay
ANNeveLdEUla tnglusunIusEUUANTAUMANFANENSaY

Auamdnlusi@ Wedeyaifiueglugiudena Geodatabase
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N133LATIEVYaYaANANYMEYTaYaLANT519 (Analysis of Attribute Data)
nsUsEInaNatayalusTuUASAUNANNMERSIUUNNTUABMLATISIRATR Y AR AN WY
vusliAmanzuuvodanauasuuuadd Fanssutunmstediefunsruiunsinnginaluguuuy
91AUNTEUIUNTFIUTRYALALADA
n) nsunludayanudneme (Attribute Editing Function) azanunsaisenau asivaauuay
Wasuudasteya annsaviuvdeaudoyald sudadousemmaarsamndumsadesiuls

E‘ﬁu Copy H
X Remove

Em Open Attribute Table

Joins and Relates Al Join... ||

 Zoom To Layer Rermoy=-t= |
Join

Relate,
Join data to this layer or
standalone table based on a
Use Symbol Levels common attribute, spatial
location or existing relationship
class.

Visible Scale Range 4 Remo

Selection 3




N133LATILNVIYATIUUENTHUMNANTANENS

PN \7-
OBJECTID * Shape * ZONE_CODE
384 |Polygon — MO
285 Polygon WA
386 |Polygon LDR
387 |Paolygon WOR
wgnn MDR |> .
INPUT

N BRI GNE pescrerior | OBJECT ID# | Landuse Code |w_ . (.. . »|landuse Code | Landuse Type
10 | SDP Special Development Pl: 1 2 0 und'ssiﬁed
11 |THE

Transtional

1
12 MOR Medium-density Resider 2 0 + shrub
13 |LDR Lowy-density Residentia
n 14 [vac Vacart 3 1 2 water

AY T2 S WA

OUTPUT
OBJECT ID# | Landuse Code | Join Table Landuse Code | Join Table Landuse Type
1 2 2 water
2 0 0 Unclassified
3 1 1 shrub

http://desktop.arcgis.com/en/arcmap/latest/manage-data/tables/GUID-1786 ASF6-AEB9-48D5-8071-C94115A4EEA0-web.png
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¥) NMsAuvnvayananeae (Attribute Query Function)

Humadendudeyaluarudng Aiendestudeulafigldnusdniy awnsoaeuaulagliisng
199 LU
- matdendudeyaetnadiy wu madumdeganudiiudu viesulia (Polygon) fiden
- msaeunudeyaidsiou 1wy msdummadenaindeyanudnuniitiegirnuyadeyanis viounnia
- nszvaumsnldsSendudeyaiidenlostu 1y nsyuIuns Relation uay Join
M) NTEUIUNITNIEDR (Attribute Statistic Function)

ALIANNNETAINNATITBYA LYY AadY (Mean), ﬁﬂLﬁ&J\‘iwummgﬂu (Standard Deviation)
, Asan (Minimum) wazAngaan (Maximum) Auaimisadanansaaiadumsiedeyalsl sauds
anunsaldsmiunisasuaudeya (Query) iedawSenoanuiiauysal
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N1SUEAINATYAAMANBAILYITDUIYANTS
NTHANIUBLAR AN BUEVTBTRYANITNENNTORAAILANAIETT 1Y N1TUARITaYaN1T1e N3
1h deyanmmanauaziandusuresada vielusunimdsanmnsauanialéviansivl o SAuaensml e
17 sunuanwalugUTIey
N15IANIIAUATTI
msdnnisfumnaileidsunsuanimateyaaunsnvilalaeldlusunsumeiuss vy
asaumea plimandiiiodvuasuuuulunisdnnisiunss madassseyanuraiiniglunodui
Foniu amnsniFesdduandeslumun videunnll mides Welnsesinaidowiuandsan-asan
swanIneshiudoyauuuiiawiefdnus nsdaSeadduiiufdnusasdnigeaindnes A i
Z %39 n 09 8 9gi3esanteglinann (Ascending) Mn@edn1sisesann Z 1Uhs A wie g o9 n Tildenann

11nlumiles (Descending)
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ma’%mmzﬁ%’auaL%aﬁuﬁﬁfmﬁ’mﬁ'auaﬂmé’nwmz

(Integrated Analysis of the Spatial and Attribute Data)
mi’miﬂvmauaLm‘wum’mﬂUﬁuanaﬂmaﬂ‘wmvﬁlvmﬂmvwmiaummﬂivammwmmﬂ

ol LLazmﬂ%mummdﬂmmmﬁzqﬂmu'ﬂ 6&1\‘1a'lz‘m'ﬂmmﬁﬂm\‘1muuﬁzwmﬁaummmmamwmm

auysel 1nBagu Taun NssenANtala NMskUINgudeaya kagn15in (Data retrieval, Classification and

Measurement)

v YV

iuﬂﬁzmumﬁﬁL“fﬁJuﬂﬁv‘mmﬁ'mﬁ’uﬂwauaL%QWuﬁLLaz%’auuamﬁNﬁa lavinnsiasuLlad

Y

b

= v a & 4 v = v a ¢ a & A a A Y
%39 LLﬂl"UGUOQaLGUQ‘W‘L!‘WLLa’Jﬁlzuwa@aﬁnagam’iNﬂa Waﬂﬂﬁqllﬂquiaquﬁ]gﬁJﬂqLUaﬁJuLL‘U@QVLTJ ‘VT’WUE]@JUa

=Y

[ o [ v o 1 1 P < A w a o = 1 cgf a
ag/lugu Shapefle FnTudvsruiuaviaue Fadudtnglasaunanisiilenauasunavuinivug

%39 TLHULNY
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) NM3i38nAUTaYa (Retrieval)

* mIBenduteyaiisdesiunmsfummadon msfaudamdly uazskadwsteyaarlifing faudas
sUuulag e

¢ msfumdeyafentw SQL (Standard Query Language-SQL) iuanasguildiu lugrudoyai
Bouleeru wagldludussuvasaumagienans

*  NISEIENU (Sorting) Msdnansuteyantealuunn viseunlides * n1sseaaly (Repurnberin
g) * M3sAnnqueaelna (Subsetting) * N13AUM (Searching)

* msfummadeningudeyaiifiogvansdu n1sld Boolean Logic silfidundnluns maudoya
AudnuzLayToyadeiud o

* nsdundudoysainandoniiuiififeans uasuanmadwinidududeyanasdeya audnuue Tu
ufia Record MiaNadwsannnsaoumuanuNLfignidentugudoya

*  msBendutoyawuududou 1un1sl438 Boolean Logic saufiunisdauviudaus (Overlay) iy Aum
Fwmisiidsasthumelussaznng o Alawmsaindiudi
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®) N15AANGUYaYA (Classification)
HunsyuiunsdanguuesdeiiildnwaifoafuvieniSonin Classification agld
Tafiffiegluneaul (Field) fifean1sdnngumsadn wu rodutiansaUinainudady
oaTEAUSHTEIL (Ratio Scale) Tuustaziiufiagfosduun m trdudous viodadu o
naulvsdndudeyaseauissssudy (Ordinal Scale)
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- iasanfitinsIangulnliaazfosnuuindseaziBenludmiuuaniisudulmiugu

4 1
= =

Fenfuiennszuiun1stiiin Generalization W3o Map Dissolve tileaznannnsAuiaitug
sy fiufinguiendi

« nsvvIumMIUIndudeyatisnaglioyanndnuanslunsvhaududnng Wy donngud
i MsldiAuUszin “Asndeinalar” wardewisanouu “unnin oo wing Traang
Hu “wangau demsndlssnunntian” Wudy

« MRSy | araausfieiundnanduteya (Layen daftuitegunnung
fignuusnudnuarlassueraviinnsdanaalyal (Reclassify) Msgusandoua (Dissolve) 3o
N394 Yoya (Merge)
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o. Reclassify N53nngudayalvi nenisliveyananuugdulndunimsenatedu arudu 1wy

nsdanaununyaRulne o fevinueIfuwiNu

. Dissolve n1sauvaulunsznitiuindursinderiulaenisauduseningessuln (polygon)

Mduteyanguiieniu vsedeyanmdnuasigndangulindunguidedny

a. Merge NMsnudayaiiuimeiuliiduiuiivualugiulaenislvsiansealul anuaiau

YpaduTaiivaulusLaNdaiu (11 1158519 Topology tul) waglvien ID Tvsinne Polygon

L\

\loam_i

\
L2
siity |
L ctay
-
y. =

l [\ loam |
) ) ) .
Reclasslffy Dissolve
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@) N59A5882 (Measurement)

TngUninsinszessinasforfostudeyadeiuil winsuanswavesnisinanusanfiuly
Tugnudeya Inivsengulmila

sfInIzeEneTEelenafiui TneTusunsuszuvansaumnagiamansle
atfuayulu MsinszogmehunthinaosnsuanINausud o syasnaseninagn 1y vie
T TnBuAnINGT 1B SE8ETNg Fregnay N15995888UTNIINT NN IBIUTIBNNDYNAIN
LASUNATIBNUIZYENNTENINEDY D1LNDAB T UENINEIUVBUFUAIER (Segment) LAZIEHEN1
TuevonduRtinszes (Length) MU MANILERINE
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&) nsgausiudaya (Overlay Function)

[ %

nstewriuteyailutuneundAyuazsiduiugiunalulussuvansaunagiiaans

v
1

=

wénnsAemstddeyasuuivietatefiuanmadutoyadeiui o Yade viefitade
110171 @ Jade u1Aiasent Insedernfifaniaanslusumisiingetu uaslusunsiud
Foyaandnunglalidoulsdy Weiluiituie udnideuanadwsuldatuayunsinduls
wAUeyn1 (Decision Making)

wannIsiunsgeuiutayalussuuansaumanians Ao
-Tnsmlulumsdourivdoyausufiazendoqaiidagimans (X, y) uazdeyanissazgnaiis
P lmivdndivinsdeusiudeyadeiufiuadoulosfeyanmdnuuzdifei
- NM3PPUNUTRYADN1EIUNTEUIUNITMNAATALN (Arithmetic) LU NITUIN AU AN Lay
vn3 W3emssnenans (Logic) 1wu AND, OR, XOR wazdue
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&) nsgautiuvaya (Overlay Function) (¢ia)
sUBUUIRINstauTiutayannweslussuuasaumagamansdwunls b sUkuy A

o) MatneAlaglideyatiads o ydeyaiialiniey loun mesesiszozimSouun

Uy (Bufer) nseusindaya (Dissolve) wagn15vdnvaya (Eliminate)

o) MaTzsilaelideyatiadoinnnit o yadeyaiiiensiasest loun msdadeya (Clip),

MaLFousawruil (Merge), n15auveya (Erase), N1390UUTaYALUY Identity, N15YoUU

UBYALUY Intersect, N13TOUNUTBYAKUU Union, N1IMTEEENNTENIN b Gﬁzusﬁaga (Near),

nMsUsuUsateya niiuade (Update) udu dsaglaesuiemnumnewaznisuszandsialy
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MsAATiszEzinavitauuIRusUAI8AIEs (Buffer)
msinswilaglddonatiads o yadoyaiiiolinziisomas Buffer iunsads
fufideusou Funudeyaidaiiufl (Graphic Features) vidauunfumu viesell Ssaunsnivun
seppviefifioanisld dunuteyalsiiuiiussinnan (Point) 1 (Line) wazsuln (Polygon) v
LLmu‘ﬁ o udoya Taef Iamgannsafmuniunudoyaisiuiildsadont fundm vies
Fudoyounnd (Layen) NARNSUBY N1TIATIEVUBYAN Buffer auiﬂﬁuusuamaLquwiwmwmmuWW
Arunsvesiufinndumisiiden L




INPUT “

OUTPUT
DISSOLVE TYPE:
NONE

OUTPUT
DISSOLVE TYPE:
ALL

A
. "
A

http://desktop.arcgis.com/en/arcmap/10.3/tools/analysis-toolbox/GUID-267CFOD 1-DB92-456F-A8FE-F81998 1 F5467-web.png



ANSVLNUN Buffer enoo LIRS @01UANSBUSIIMNUYNELASDIRULDANDTATOU WD,

— —— oo
— gy - »

QoS Ial-Wemm

N Agrs S0 e MMMAAE TR Maaaey b
A S[BS sraNPOELE 05-TN-4C

on M Lyw Detmson Tia
"
". & Lhors b0kl ot o

Poposa
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N138UIINVBYA (Dissolve)
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http://desktop.arcgis.com/en/arcmap/10.3/tools/coverage-toolbox/dissolve.htm



Original shapefile

NET_ID Geology (Type: MET_ID ,
(Type: Long) |Swing) (Type: Long) Geology (Type: String)
1| Quanzite 1| Quartzite, limestone, Chlorite Schis, alluyvium
1 |limestone 2|Chlorite Schis, limestone
1|Chlaorite Schiz 3| Quartzite
1 jalluvium o
2|Chlorite Schis T Modified Table
2|limestone
3| Quartzite

T Original Table

Modified shapefile
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N1593nvUaya (Eliminate)
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INPUT COVERAGE OUTPUT COVERAGE

— ARCS TO BE ELIMINATED
+ LABEL POINTS TO BE ELIMINATED

0 SLIVER POLYGONS

In-Theme | Out-Thome

http://www.bangkokgis.com/modules.php?m=gis_foreveryone&gr=basic_gis&page=>5
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nsdndeyadedds (Clip)
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X%
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Line features clipped by polygon features:

IR-O-

INPUT CLIP FEATURE

Point features clipped by polygon features:

+ *
+ L+ *
+
+ -
. +
+ + +
INPUT CLIP FEATURE

QuUTPUT

OuTPUT

Line features clipped with line features:

N

INPUT LINES CLIP LINE

Point features clipped with point features:

+ *
+ + * +
+
+
+ » *3
+ + +
INPUT POINTS CLIP POINTS

OUTPUT LINES
+
+ +
»
+
OUTPUT POINTS

http://desktop.arcgis.com/en/arcmap/latest/tools/analysis-toolbox/clip.htm
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n1saudaya (Erase)
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nsnaziiuideuiiudoyauuu Identity
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IDENTITY

INPUT COVERAGE COVERAGE OUTPUT COVERAGE
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nsAAsesiiuidauiuiuy Intersect
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UNION
INPUT COVERAGE COVERAGE OUTPUT COVERAGE

o

KEEPBORDER option

INPUT OUTPUT

s | a ﬁ. 9
. UPDATE 3 =
INPUT COVERAGE COVERAGE OUTPUT COVERAGE

http://pro.arcgis.com/en/pro-app/tool-reference/analysis/union.htm
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n1sUSuledayalviviuatunieAde Update
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Update on regions with KEEPBORDER option

-+ —
UPDATE

INPUT COVERAGE COVERAGE OUTPUT COVERAGE

Region subclass

Landuse
3
2

Update on regions with KEEPBORDER option

-+
UPDATE

INPUT COVERAGE COVERAGE OUTPUT COVERAGE

UPDATE
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COVERAGE COVERAGE
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Region subclass

Forest
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STUUNIUARTLUIUUlan (GPS)

AMUNLNY FIUUTENBU baznISIEeaIU GPS
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U5270U9955UUNAUARILALIUULaN

o ssuutmuasusulan (GPS) gnifmundulaensevanatlva (Department of defense)
AnFgoLEnT Gauatnsl e lbdoo (exdn) Fdlutiusnoonuuuanifieldmsnsmadundn

* Tud Aa. oxes dNINeIMansveEnizesng Annunisdinniiistayatinuasnulsngnisel
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sryfunisvesniiesldnmnsaianetivass wagmamsuiwmisiiuiueuvesaaiienf

annsaszusurdsuuiiulantaluninduiu

*  Af exbo NBWINSEENSTlANAaRITEULINMMRIEAILTBNTEULLINAD N51UTE (TRANSIT)

* afl. oxos pufleuilliluifiea (GPS Block-) dvunassnduafiusnifielimenismms

* A excn ndsnmansallaseuteslal Wierluil oow veunmald Jundavaadiluly
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Transit A with GRAR & atop during launch preparations

Country/ies of origin

United States

Status Retired (axcio)
Constellation size

First launch ede

Last launch OxEE

http://www.nro.gov/news/speeches/2011/2011-01.pdf
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Transit-e-Satellite Prototype

https://upload.wikimedia.org/wikipedia/commons/thumb/3/39/Transit-1A.jpg/220px-Transit-1A.jpg
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Spaca segment

Control Segment

Wser segment
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GPS satellites fly in medium Earth orbit (MEO) at an
altitude of approximately 20,200 km (12,550 miles).

Each satellite circles the Earth twice a day.

Expandable 24-Slot satellite constellation, as defined in|

the SPS Performance Standard.

|| Global Positioning System (GPS)
E Country/ies of United States
- origin
Operator(s) AFSPC
Type Military, civilian
Status Operational
Coverage Global
Accuracy 5 meters

Constellation size

"h.
"h.

Total satellites 33
Satellites in orbit 31

First launch February 1978; 40 years
ago
Total launches 72

Orbital characteristics
Regime(s) 6x MED planes
orbital height 20,180 km (12,540 mi)

A visual example of a 24 satellite GPS constellation in motion
with the Earth rotating. Notice how the number of satellites in
view from a given point on the Earth's surface changes with
time. The point in this example is in Golden, Colorado, USA
(39.7469° N, 105.2108° W).

7 visile satellites

https://upload.wikimedia.org/wikipedia/commons/2/27/GPS24goldenSML.gif
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How GPS Works: Determining Position

GPS receivers solve the same Rate x Time = Distance equation for
additional satellites to provide highly accurate position information.

NAVSTAR (Navigation Satellite Timing and Ranging GPS)

LEGACY SATELLITES MODERNIZED SATELLITES

BLOCK A ‘BLOCK IR BLOCK lIR-M : BLOCK IIF
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Delta IT rocket launching the final GPS IIR(M) satellite, August 2009
Artist's rendering of a Block IIF satellite over the Earth GPS Block IIF satellite
Artist's rendering of three Block IIF satellites over the Earth GPS Block IIF satellite

https://www.gps.gov/multimedia/images/

Delta IV rocket launching the first GPS IIF satellite, May 2010
(Photo courtesy of United Launch Alliance)
Artist's rendering of GPS III satellite GPS III satellite

Control Segment
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@ Banrain

L

Dm-go-faa:r{ia

aresnland
@ alazka
Schrisver AFB United Kﬁw
' Mew Hampshire
ﬂndeE‘:ﬁrn.ﬁE o UISHO Washingten
Caps Canaveral
'. "' Flnpr?da-
Hawai
@ Ecuador
AzCension
U ]
@iy South Africa
% Master Control Station ¢ Alternate Master Control Station
A Ground Antenna

@ Air Force Monitor Station

~ AFSCH Remote Tracking Station
@ NGA Monitor Station

https://www.gps.gov/systems/gps/control/

Australis,  pay

b

Meniter Stations
Track GPS satellites as they
pass overhead
Collect navigation siznals,
range/carrier measurements,
and atmospheric data
Feed observations to the
master control station
Utilize sophisticated GPS
receivers
Provide global coverage via
16 sites: & from the Air Force
plus 10 from NGA =

Master Control Station

Provides command and
control of the GPS
constellation

Uses global menitor station
data to compute the precise
locations of the satellites

Generates navigation
messages for upload to the
satellites

Honitors satellite broadcasts
and system integrity to
ensure constellation health
and accuracy

Performs satellite
maintenance and anomaly
resolution, including
repositioning satellites to
maintain optimal
constellation

Currently uses separate
systems [AEP = & LADO =)
to control operational and
non-operational satellites

Backed up by a fully
operational alternate master
control station

Ground Antennas

Send commands, navigation
data uploads, and processar
program loads to the
satellites

Collect telemetry

Communicate via 5-band and
perform 5-band ranging to
provide anomaly resolution
and early orbit suppart
Consist of 4 dedicated GP5
ground antennas plus 7 Air
Force Batellite Control
MNetwork [AFSCN) remote
tracking stations

https://www.gps.gov/systems/gps/control/
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Galileo (satellite navigation)

® The first Galileo test satellite, the GIOVE-A, was launched 28 December 2005
® AsoflJuly 2018, 26 of the planned 30 active satellites are in orbit.

® Galileo started offering Early Operational Capability (EOC) on 15 December 2016

The complete 30-satellite Galileo system (24 operational and 6 active spares) is expected by 2020

As of 2012,the system is scheduled to reach full operation
in 2020 with the following specifications:

30 in-orbit spacecraft (24 in full service and 6 spares)
Orbital altitude: 23,222 km (MEO)

3 orbital planes, 56° inclination, ascending nodes separate
d by 120° longitude (8 operational satellites and 2 active
spares per orbital plane)

Satellite lifetime: >12 years

Satellite mass: 675 kg

Satellite body dimensions: 2.7m X 1.2m X 1.1 m

Span of solar arrays: 18.7 m

Power of solar arrays: 1.5 kW (end of life)

https://upload.wikimedia.org/wikipedia/commons/thumb/6/61/Galileo_sat_constallation.gif/370px-Galileo_sat_constallation.gif

10
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The system's orbit and signal accuracy is controlled by a ground segment consisting of:

2 Ground Control Centres, located in Oberpfaffenhofen and Fucino for Satellite and Mission Control

5 telemetry, tracking & control (TT&C) stations, located in Kiruna, Kourou, Nouméa, Sainte-Marie, Réunion & Redu
Several worldwide distributed mission data uplink stations (ULS)

Several worldwide distributed reference sensor stations (GSS)

A data dissemination network between all geographically distributed locations

Galileo mission segment operators

A
Svalbard ULS/GSS/MEOLUT

n GSS_#5
* Kiruna GSS/ITTC

* Redu BSS/NOTITTC
Azores GSS" . ﬁs »

- “
St Pierre et . \ Pl
Miquelon GSS 3 _.Fucmgﬁ :
AL | arnaca

MEOLUT

O MEOLUT

.

ourou
"& TTC/ULS/GSS
Ky

;
» v
e ) Ascension GSS
\ |
Papeete ULS/GSS '

: \3{ ") ¥ Reunion TTC/ULS/GSS \‘
bb )
16 GSS* ,',
5ULS i .
4 +1TT&C Falkiand GSS Kerguelen GS$S
110T
3 MEOLUT Troll GSS
*Wallis still TBC

K

11
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GALILEO
SATELLITES

Galileo IOV m

ground segment
architecture

Tracking
telecommand
ns

y Sensor stations
L worldwide
: Gather data
Uplink navigation sa on satellite orbits,
message for rebroadcast NS clock accuracies
by Galileo satellites & +signal strength

Realtime connection ey o va
ir =

Compiles navigation message, including Oversees the satellites and writes
any clock+orbit corrections needed any housekeeping commands needed

Galileo launch on a Soyuz rocket,

21 October 2011 Country/ies European Union

of origin

Operator(s) GSA, ESA

Type Civilian, commercial
Status Operationalt!

Coverage  Global

Accuracy 1 metre (public)
1 cm (encrypted)

Constellation size

Total 30

satellites

Satellites in 18 operational, 2 testing only, 2
orbit unavailable, 2 retired, and 4

commissioning {10/2018)(
First launch 2011

Total 24
launches

Orbital characteristics
Regime(s) 3x MEO planes

Orbital 23,222 km (14,429 mi)
height

hitps://upload.wikimedia.org/wikipedi 5/54/Galileo_launch_on_Soyuz%2C_21_Oct_2011_%286266227357%29.jpg

12
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GLONASS or "Global Navigation Satellite System"
is a space-based satellite navigation system operating in the radionavigation-satellite service. It provides an alternative
to GPS and is the second navigational system in operation with global coverage and of comparable precision.
®  Development of GLONASS began in the Soviet Union in 1976.
®  Beginning on 12 October 1982, numerous rocket launches added satellites to the system until the constellation was completed
in 1995.
After a decline in capacity during the late 1990s,
in 2001, under Vladimir Putin's presidency, the restoration of the system was made a top government priority and funding was

substantially increased.

GLONASS is the most expensive program of the Russian Federal Space Agency, consuming a third of its budget in 2010.

By 2010, GLONASS had achieved 100% coverage of Russia's territory and in October 2011, the full orbital constellation of 24
satellites was restored, enabling full global coverage. The GLONASS satellites' designs have undergone several upgrades, with t

he latest version being GLONASS-K2, scheduled to enter service in 2019.

A model of a GLONASS-K satellite displayed at CeBit 2011

-
Al
(‘

L QNS
b NG
C SRARRRRE

htps://upload.wiki o/wikipedi humb/1/1a/CeBit_2011_-_Glosnass-K_Satellite Model_11,jpg/220

px-CeBit_2011_-_Glosnass-K_Satellitc_Model_11.jpg

13



10/21/2018

GLOMNASS logo
Country [ies of The Russian
origin Federation
Operator(s) Roscosmos
Type Military, civilian
Status ‘Operational
Coverage Global
Accuracy 2.8-7.38 meters
Constellation size

Total satellites 26
Satellites in orbit 24
First launch 12 October 1982
Last launch 17 June 2018

Orbital characteristics
Regime(s) 3x MEO
orbital height 19,130 km

GLONASS is a global satellite navigation system, providing real time position and velocity determin
ation for military and civilian users.

The satellites are located in middle circular orbit at 19,100 kilometres (11,900 mi) altitude with a 64.8
degree inclination and a period of 11 hours and 15 minutes.

GLONASS' orbit makes it especially suited for usage in high latitudes (north or south), where getting
a GPS signal can be problematic.

The constellation operates in three orbital planes, with eight evenly spaced satellites on each.

A fully operational constellation with global coverage consists of 24 satellites, while 18 satellites are
necessary for covering the territory of Russia.

To get a position fix the receiver must be in the range of at least four satellites.

The GLONASS accuracy is up to 2.8 meters, in comparision with GPS, which have accuracy up to 5

meters.

14
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BeiDou

Navigation Satellite System

The BeiDou Navigation Satellite System (BDS) is a Chinese satellite navigation system. It consists of two separate satellite
constellations.

® The first BeiDou system, officially called the BeiDou Satellite Navigation Experimental System and also known as

BeiDou-1, consists of three satellites which since 2000 has offered limited coverage and navigation services, mainly for

users in China and neighboring regions. Beidou-1 was decommissioned at the end of 2012.

The second generation of the system, officially called the BeiDou Navigation Satellite System (BDS) and also known

as COMPASS or BeiDou-2, became operational in China in December 2011 with a partial constellation of 10 satellites

in orbit. Since December 2012, it has been offering services to customers in the Asia-Pacific region.

® In 2015, China started the build-up of the third generation BeiDou system (BeiDou-3) in the
global coverage constellation. The first BDS-3 satellite was launched on 30 March 2015.

As of January 2018, nine BeiDou-3 satellites have been launched. BeiDou-3 will eventually

The BeiDou systent’s loto consist of 35 satellites and is expected to provide global services upon completion in 2020.
ol ®  When fully completed, BeiDou will provide an alternative global navigation satellite system
origin
Operator(s) oA to the United States owned Global Positioning System (GPS), and is expected to be more
Type Military, commercial
Status Operational accurate than the GPS.

(regionally) . . . . JO .
Ciieisigs Global ® It was claimed in 2016 that BeiDou-3 will reach millimeter-level accuracy (with post-process
ALCHry L0m it ing), which is ten times more accurate than the finest level of GPS.

10 cm (encrypted)tt]

Constellation size

Total satellites 35 (2020)
Satellites in orbit 23
First launch 30 October 2000
Last launch 10 July 201802
Total launches 25

Orbital characteristics
Regime(s) GED, 1650, MEQ

15
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Beidou satellite navigation network

29 satellites launched 0000000
between 2000 and
November 2017, including @ 00000090

launched Nov 5.

16 satellites to be
launched by end of 2018 @

Launches in 2019

and 2020 will comprise ol 2into geostation

Ld I
into into medium
inclined Earth orbits

geosyn-
chronous
satellite
orbits

By end of 2020: Network will consist

of more than 30 satellites (several
now in orbit will be decommissioned)
to give global coverage.

* Third-generation satellites:
They are more accurate. stable
and with better signal clarity. and
also more compatible with GPS,
GLONASS and Galileo systems.

Source: China Sateliite
Mavigation Office

CHINA DAILY

16
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The Indian Regional Navigation Satellite System (IRNSS), with an operational name of NAVIC ("sailor" or "navigator" in
Sanskrit, Hindi and many other Indian languages and also standing for NAVigation with Indian Constellation), is an autonomous
regional satellite navigation system that provides accurate real-time positioning and timing services. It covers India and a region
extending 1,500 km (930 mi) around it, with plans for further extension. An Extended Service Area lies between the primary
service area and a rectangle area enclosed by the 30th parallel south to the 50th parallel north and the 30th meridian east to the
130th meridian east, 1,500-6,000 km beyond borders. The system at present consists of a constellation of seven satellites, with two

additional satellites on ground as stand-by.

The constellation is in orbit as of 2018, and the system was expected to be operational from early 2018 after a system check.
NAVIC will provide two levels of service, the "standard positioning service", which will be open for civilian use, and a "restricted
service" (an encrypted one) for authorized users (including military). Due to the failures of one of the satellites and its replacement,

no new date for operational status has been set.

Coverage of NAVIC
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Country/ies Indiz

of origin

Operator(s) ISRO

Type Military, Commercizl

Status Operational

Coverage Regional (up to 1,500 km from
borders)

Accuracy 10 m (public)

0.1 m (encrypted)
Constellation size

Total T

satellites

Satellites in 7 { IRNSS 11 launched
orbit completing the series)
First launch 1 July 2013

Last launch 12 April 2018

Total 9

launches

Orbital characteristics

Regime(s) High Earth
Orbital 36,000 km (22,000 mi)Z
height
Other details
Cost %2,246 crore (US5313 million),

to March 2017021

PROVIDES INDIA WITH ASSURED NAVIGATION SERVICE FOR VITAL CIVILIAN & MILITARY APPLICATIONS WITHOUT
HAVING TO DEPEND ON ANOTHER COUNTRY; FIRST SATELLITE TO BE LAUNCHED ON JULY 1; RZEMAINING 6 BY 2015

IRNSS. INDIAN @ GEOSTATIONARY lllllTllTlTllE 36 000 KM
4 GEOSYNCHRONUS cosT ? 1’420|:RORES

REGIONAL NAVIGATION
SATELLITE SYSTEM
g 151500

km beyond its
borders

GPS receivers will not
work; need special
receivers (yet to be
developed)

3 extremely
accurate rubidium
atomic clocks in
each satellite

IRNSS provides Standard
Positioning Service

Open to
all users

Accuracy better
than 20 metres

@ 4 satellites in geosynchronous
orbit - in pairs, move in two inclined
orbits — appear from ground to

travel in figure '8’ - assist in

accurate position determination

© 3 satellitesin
geostationary orbit -
appear from ground
to be at fixed
positions in the sky

PSLV-C32 PUTS IRNSS-1F INTO ORBIT
The successfully launched satellite IRNSS-1F is the sixth
among the seven satellite segment of IRNSS series which

will pave way for India to develop its own indigenous Global

Position System (GPS). The last one in the segment
IRNSS-1G will be launched after the second week of April

PSLV-C32 IRNSS-1F

Orbit
Geoslationary, at ¥
32.5 deg Easl longitude

ss: 1,425 kos

| mensic

58mX1.50mX1.50m
Pc Two solar panels generating
1,660 W, one Lithium-ion battery of
90 Ampere-Hour capacity
Propulsion: 440 Newton Liquid Apogee
Motor, twelve 22 Newton Thrusters

1 life: 12 years

Launch from k
Satish Dhawan
Space Centre,
Sriharikota on
Mar 10, 2016

18



10/21/2018

& == - R nacecra
(RUSSIA) IR Nss S/c Bus d
Year of Launch _. Navigation Payload
2013 1978 1982 ARCHITECTURE | <=
SR T | B _(Corner Cube Retro Reflector)
No of operational
satellites
SO | SO
S S
? 8 @3
(by early
2015)
Resolution in
civilian use
Betterthan | 20 metres i 20 metres
20 metres | (10 metres |
. with hand- |
. held device) |
Spacecraft
OverIndian - Global Global
landmass i

FIGURE 1 IRNSS architecture

* opith Sateg,
o d
A

-§'>
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®  The Quasi-Zenith Satellite System (QZSS) is a project of the Japanese government for the development of a four-satellite
regional time transfer system and a satellite-based augmentation system for the United States operated Global Positioning
System (GPS) to be receivable in the Asia-Oceania regions, with a focus on Japan.

®  The goal of QZSS is to provide highly precise and stable positioning services in the Asia-Oceania region, compatible with
GPS.

.

Four-satellite QZSS services (QZS-4) are available on a trial basis as of January 12, 2018, and are scheduled to commence as

a production service on November 1, 2018.
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http://www.un-spider.org/news-and-events/news/japan-full-scale-disaster- tem-quasi-zenith-sat Ilites

Quasi-Zenith Satellite System

Country/ies of origin  Japan

Operator(s) JAXA
Type civilian
Status in implementation
Coverage regional
Accuracy 0.01-1 meters
Constellation size

Total satellites 4 (7 in the future}
Satellites in orbit 4
First launch September 2010

Orbital characteristics
Regime(s) 3x G50

Other details

Cost 1PY 170 billion

Website qzss.00.ip/en/ &

QZSS uses three satellites, in highly inclined, slightly elliptical, geosynchronous orbits. Each
orbit is 120° apart from the other two. Because of this inclination, they are not geostationary;
they do not remain in the same place in the sky. Instead, their ground traces are asymmetrical
figure-8 patterns (analemmas), designed to ensure that one is almost directly overhead (elevati

o .
on 60 or more) over Japan at all times.

20
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Quasi-Zenith Satellite (QZS) movements as seen from near Tokyo

F % gesic
~J~
% -
~f :E E..Q
QzsB -

90" elevition angle

60" elevition anghe

90" elevs

ption angle

Harizon

Name *

Launch date ¢

Status ¢

Notes

QZS-1 (Michibiki-1)

11 September 2010

Operational | -

QZ5-2 (Michibiki-2)

1 June 2017

Operational

Improved solar panels and increased fuel

QZS-3 (Michibiki-3)

19 August 2017

Operational

Heavier design with additional S-band antenna on geostationary orbit

QZS-4 (Michibiki-4)

10 October 2017

Operational

Improved solar panels and increased fuel

http://qzss.go.jp/en/technical

Russian Aerospace
Defense Forces, VKO

| =
| BeiDou Navigation Satellite China China National Space | Military, commercial Sloba
|  System(BDS) g Administration (CNSA) Operational
— (regionally)
Regio Indian Space Military, civilian Regional |
tellite | Research Organisation | '
~ (ISRQ)
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GPS | ]

Operated by the U.S. Department of
Defense and coordinated with the U.S.
Department of Transportation and other
civilian government agencies.

GLONASS Il

Initially developed by the Soviet Union
during the Cold War and now operated
as a global system by Russia's Federal
Space Agency.

Nations Operating or Planning Satellite Navigation Systems

Galileo

Under development as a civilian-
operated global system by a consortium
of European nations. Operations are
coordinated by an agency under the
auspices of the European Commission.

Beidou Nations Operating or Planning Satellite Navigation Systems

The Beidou Navigation Satellite System
(BDS) was planned and developed by the
government of China. Global coverage with
about 35 satellites was planned for 2020.

IRNSS

The Indian Space Research Organisation
(ISRO) began developing the Indian
Regional Navigational Satellite System
(IRNSS) in 2006 to provide positioning
services around India.

QZSS

The Japanese government planned to
develop the Quasi-Zenith Satellite System
(QZSS) to provide data links and positioning
services for Japan.
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https://timesofindia.indiatimes.com/photo/50665565.cms

Cosmic Pride

IRNSS is India's answer to GPS

First

50m__
im (ublc)

#% Source: TNN ssssesmsssssssasmsspimnsssmnsssnsams: FTIMESINTERNETE o

Ghs

GLOMNASS
Galileo

Beilou ;
Augrnentatigm,
iridium | °

https://www.researchgate.net/profile/Tyler Reid5/publication/269338469/figure/fig2/AS:295206810341383@ 14473941967 16/All-GNSS-satellites-and ic tems-plus-the-Iridium Ilation_W640.jpg
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GNSS Apazls ?

GNSS 31991191 Global Navigation Satellite System GaudusiivinlanldiSen syuuafisufiinisde
Tusnseglutlagiiu uagiitinsnaunuazdaliuinislueuian deanuiiousine luszuu GNSS Uszneuse
GPS €/811191n Global Positioning System @aifunifisnszuuninvedaniieaniuulngUszimaavsgenidn
GLONASS ({uszuuanifisyvestssimasade fonufeuilaniiamue

Galileo tHusruuanifisuasannwglsudwisssuuagiinfemilansioun

BeiDo (Huanuflsutiadivessuimaiu Jagtudalivimuanslsuedonint uissuuiiunuasde
Tusnslananglud 2020

IRNSS 1uszuuniienseiugiinia (Regional navigation Satellite System) v09UszinAduLAe Falwusnns
nzUsEmaAdunekazUsEnAlnaLAea

QZ5S Wuszuumuitsusyiugimavessemadiiu WAy IRNSS WaldudmsiemsUszima giuuas

Usznaau Asia-Oceania



GNSS Paagls ?

Tuewandulndmninazdnfoudildlunismuamduniannds 134 a9 waznns
ﬁﬁmmﬁwﬁmmﬁuﬁﬂﬁ Continuity , Accuracy , Reliability , Availability wag Efficiency Lﬁwﬁu
Continuity :: ynszuuiinnuidudaszainiu Jallonadesanniimnszuvazyhanulaldnieusu
Accuracy :: Suaunissnndwiliiideyauntusasilugnmameumisiigndesasldidaiu
Reliability :: telunsnsradudouafifionaialéfive
Availability :: iislenaliiuiidlosioiufiifiasinvnm 1nuldszy
Efficiency = msldaululvun RTK agldaailunng initialize duas

Distance

Distance



TaUANANTENINY GPS 5355UAINU GNSS LuULLuEIEs




© RTK (with low cost antenna)
@ RTK (with high-end antenna)
A Reference point

4
U a

GPS MlUaAfiinaznIaUsEune 10-15 RS GNSS RTK AAnafvulusedulsuiiigs
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n15UszynAleauTEUY GPS
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1

2

3
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n15UszynAleauTEUY GPS

8. MstfuyNms 1 Mvuagannlan mszeznafiuangalumsenual nMsinanus
syeymatuiindunanzeadu/satsiuing

9. spUUNMIATUANTE RN TIINYILY MIBanayara enantudsannsatluldlunis
Joaiunislasnssuuasinnunindauny

10.m5thdexa GPS anUszneufunwineliion1svieadiss mvisenuianssy Hudu
Iﬂawﬁmﬁmém%ﬂﬁﬁywﬂmmaLﬁamﬁﬂé"ﬁa@jﬁmé’aqmﬁ;u 139n1310 GPS Data Logger
I3UNY Software

11.mM5UszgnAlIM i umsnues luagiudessuraddmdnsunasdunieslunisldszuy
fiftswmisntesmeiiuiiininuasiavefeedosdesnludfidu viusud UAV wie
o1nAeulieud Woannauarandununisndn udldkaningsty
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=
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N158132352821na (Remote Sensing)

ANNNLY LazurannisiUsssulunsansivsserlng




Remote Sensing Aaazls ?

. Remote Sensing BuAuldASasnIUTEmAansgaIusn a.A..1960 dAnuigivasiuivinisiia
AMOENDINA (Photo Interpretation) lansulums (Photogrammetry)
2 a s a Y = PN Yy o o A& A v = =, & A
. Jwineeansuasfavzlunisliundsdeyailineitosivingunmdoyaineanuasine wunwae
U51n9nN1saleng 4 w3ausingnisal mensinsigideyanlaanesesentdiudeya Juesedletuiindoya
1% YU v U v o & [ va dl' 1 [ & 1% = v
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Remote Sensing Aaazls ?

%

AN “TIEUT (Remote Sensing) UseNauTIuNIANNIITIN 2 AN Fauaneonlaell Ae
Remote = szezlna
Sensing = N155U3
Y
MINTIAT 2 ALUI938U "Remote Sensing” 3amunede "n155uFanseezlng'
Ineiifanuanununeilanailin
“Wumsdrsansrvasuamantiadts o fnu Ineniiladudaduaavaituas”

U U o 1

AUATIN "Remote Sensing” FadlANmneNTouTendNogniedn “Asd1siannseeslng”

“mﬂ%wé’amuuajmé‘al%lﬂﬂumiﬁuﬁﬂmwﬁﬁasﬂ,maia‘u FIE1U5OUININUYIINSLUaAIU

elvilsandstayaiiluyssley”



Remote Sensing Aaazls ?

mMsdsannszerlng asfedesiumsdnaiuiuindeyasaiussuu JsUszneude

* unasfeyafifiosnnsfne (Data Source)

o nFaunduwiwanlng (Electromagnetic Energy)

* gunsaiduiinaya (Sensor)

* N55UITUTENIANATRYa (Data Processing)

Tuilagthutl enandmiléi Sumends iHuedesdionndfeiidussaninmnnmsglifoyad
Jusiemgnsal Wudeyaiinseunguuinani wazannsatuiinamluudnadalunand
wiuou mangfiagianlifnunidesninisuulas faidadudeyaiifindsedvinmuosywd
Tumsmausmnuuaensdnaulaléng
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WaNNIILUDINUVBY Remote Sensing

nzUIUNIE1TIvsTeElng

Us2NauaY 2 wan Ao

1. msSuteyauavduiindiyyiaieya (Data Acquisition )
2. MywATIzveya (Data Analysis)
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Remote Sensing UWHAIATLHANAINIU

futsmuiinelhiAnaauusmanind 31 2 ngulng) fe
1. Passive remote sensing
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Remote Sensing AULKEINLHUANAI9IY

2. Active remote sensing
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wnsvianelulagdu diuseuu active remote sensing ANISHAILIAINIINITNNNT WAIRUHEUNS
weluladisenanisnadeuludrmds msdrsialusuilsuauaulauiniulasaniziu

UseweluwnSaunilayviwa vuen Unaquegidudsedn






Active Sensing Passive Sensing

Energy
Source

-‘.m‘-— =~  Energy —W- =
Source

4 4 *‘A




99AUIZNAUNEIARVDY Remote Sensing
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ARULILUEN TR (Electromagnetic Radiation)

p01iind [uuvasiilandanususssunanddyilddudelumsfutufindeyasiis 4
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AAULULUEN IR (Electromagnetic Radiation)
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AAULULUEN IR (Electromagnetic Radiation)
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1A38919N529790 (Sensor)
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g1Ud1523 (Platform)
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mfenarungwiiousgfudloduimsiusunisuuilan mufleslaaslufimdeni
NsuUTEUMILEedlan dszurunisiaaseglukuiiduaudans wasiiaiugessana 36,000
Alaiuns duiswesaufleuduinssumumisuuiulanasadiouianifiouey dafsaguui
pasaan saSunadisuiianvarsinasduin aauflsudnedi (Geostationary satellite)
prflensuegdesineniiliine wazdunmmsasuilaswesanimoinialaggaingunsaaznis
\nAouiTease arlidlaasdnuazl fodatu audien GMS vessemadiuu uenanti
piisudeanssiunann wu aadienuiani enuflenves StarTv sauvis enafeslvens ves
USENTUIRT NI919lAITWUU geostationary Lyuiuy



g1Ud1523 (Platform)

qalaasuuulnaunuvyuvadlan (Near polar orbit)

FPUNUYBNILAITVRI BNz aglunAlnARss UL LILNUYYWYBLlan tnea1ITey
919egiszRumLgdladldiaudenuvesusseimeaiidesauliianunsarilinmiives
ANLNEUANAY

pfendnradunnasindaasludnuned Tasagiinishvuaseduniugs uazs
vessrdlaesisuuLuIduaudans Imunvan (nannagiiaugalsyanas 700-1000
Alawns wazdlyuideaUseunn 95 - 100 83A1 INTLUIUANSANT) foeadu ALfigy Landsat
(m13501813n7) SPOT (3aid) ADEOS (i) INSAT (Butfie) RADARSAT (LALIA7)
pfesifionisdeans 1wy aafiesdTifey Thdaasludnuued uwiasdssunuidlaesiiBeseen
MNUILNLYalanINNTt



2slaasuuulndunuvyuvasian (Near polar orbit)

Satellite
Ground Track

291AUUUANNHA (geostationary orbit)

Equator




A11uazaen (Resolution)




Auazden (Resolution)

Pnnmidunsdieudeunnavesoyaiildainmnsainananifieussing q fufiufiau
Wpuea \Wu aniies SPOT ¥ila panchromatic Tauazidend 10 was Aty Landsat 19
swaztdunil 30 wns flddniufiazdeadendeyannaienlfvanzaufunsldau ilesan
pfufisasdenuin dmangs uasiuilumannatauwiazaddveundoudtuay 1l4
Fonvlinvesteyanfielivmzay wu glivhnsfnwiieiduasnaquiu dedusudsly
wuSaesnsadaemanifinauntudieviuennimivhuluguindmssenousns ugld
Fonlddoyaainariiien IKONOS Avunaeasiden 1 was vilidenan wazsutszanaluns
wdsanuvanedeyanisliusyloviidumnnifunnusndy
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Percent Reflectance

““““““ CLEAR RIVER WATER
=== TURBID RIVER WATER
= VEGETATION

'''' SILTY CLAY SOIL
=== MUSK SOIL

"‘\...—--—-...

o — u—-\./'

———

L 1 1 J

6 8 10 12 14 16 18 20 22 24 26

Wavelength (zm)



M1519ANNYIIVIIAAUVDIANNYN Landsat 8 OLI/TIRS

Spectral Band
Band 1 - Coastal / Aerosol
Band 2 - Blue
Band 3 - Green
Band 4 - Red
Band 5 - Near Infrared (NIR)
Band 6 - Short Wavelength Infrared (SWIR)
Band 7 - Short Wavelength Infrared (SWIR)
Band 8 - Panchromatic
Band 9 - Cirrus
Band 10 - Long Wavelength Infrared (LWIR)
Band 11 - Long Wavelength Infrared (LWIR)

Wavelength
0.433 — 0.453 um
0.450 - 0.515 um
0.525 - 0.600 um
0.630 — 0.680 um
0.845 - 0.885 um
1.560 — 1.660 um
2.100 - 2.300 um
0.500 - 0.680 um
1.360 — 1.390 um
10.30 - 11.30 um
11.50 - 12.50 ym

Resolution
30 m
30 m
30 m
30 m
30 m
30 m
30 m
15m
30 m
100 m
100 m



A1519ANYIIYIIAAUVDIAINGN Sentinel 2A

Sentinel-2 bands

Central wavelength (nm)

Bandwidth (nm)

Spatial resolution (m)

Band 1 - Coastal aerosol
Band 2 - Blue

Band 3 - Green

Band 4 - Red

Band 5 - Vegetation red edge
Band 6 - Vegetation red edge
Band 7 - Vegetation red edge
Band 8 - NIR

Band 8A - Narrow NIR

Band 9 - Water vapour

Band 10 - SWIR - Cirrus

Band 11 - SWIR

Band 12 - SWIR

443.9
496.6
560
664.5
703.9
740.2
782.5
835.1
864.8
945
1373.5
1613.7
2202.4

27
98
a5
38
19
18
28
145
33
26
75
143
242

60
10
10
10
20
20
20
10
20
60
60
20
20
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N158132352821na (Remote Sensing)

Google Earth Engine Explorer




YELLOW = MAGENTA =
R+G R+B

YELLOW
() /
// WHITE
[ (W)

GREEN (G) | cvyan BLUE (B)
=W-R-B (C) =W-R-G

CYAN =
G+B

ADDITIVE COLOR FILTERS
© Hal Byron Becker (HBB)

FnSUMSAS 9N NENENAIN0E519bA 2 wuu lawn

1 MWANFNLUUSIIUTIR 58 Mnarauase tunisien
FranAuTinueaiuia 3 Aau swauiu TngdisaauaiEuls
wansnaLduainGy deaudidoliuanawadudiden 90
pavAuasliiansmadudung nadnsnldasusingdsneg
wiloufuavosingfiueaiulusssumd wu fvazuingidua
Fon ifudih@u wazfusondiiaauns
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Send feedback petchkuld@gmail.com «

Go\_‘;gle Earth Engine Search Places, Keywords, Tables, or Asset IDs.

E)(p[orer Manage workspace v Data Catalog ~ Workspace

Data 5
i Landsat TOA Percentile Composite : WHUN ALl

Add data  Add computation

Analysis: None ~

¥

1l | SHevntiaARnaIaNaduHuR




Google Earth Engine

Explorer

Data

¢ Landsat TOA Percentile Composite

Add data  Add computation

Analysis: None ~

Search Places, Keywords, Tables, or Asset IDs..

FEATURED

RASTERS
Landsat TOA Percentile Composite

CLASSIFIED RASTERS
MCD12Q1-1 IGBP
MCD12Q1-2 UMD
MCD12Q1-3 LAI/fPAR
MCD12Q1-4 NPP
MCD12Q1-5 PFT
GlobCover 2009
USDA NASS Cropland

VECTORS
Hand-drawn points and polygons
Fusion Table

Send feedback petchkul8@gmail.com +

Data Catalog = Workspace

WHUTR aed |

As1d0u | S1ovuTaRenaIRYaIUAUR



Send feedback petchkul8@gmail.com ~

Google Earth Engine Search Places, Keywords, Tables, or Asset IDs

Explorer Manage workspace ~ Data Catalog ~ Workspace

Data . : \ Y : 3
Hand-drawn points and polygons : e ;5. ; wWun ALY

¢ Landsat TOA Percentile Composite

Add data  Add computation

Classes
- Urban - 3 polygons
| Forest - 4 polygons
W Water -3 polygons
| Baresoil - 3 polygons
Add class  Get palette

Analysis:  None ~




Send feedback petchkuld@gmail.com

Google Earth Engine [ Search Places, Keywords, Tables, or Asset IDs...

Explorer Manage workspace ~ Data Catalog = Workspace

Data . 4 5 . 4
Hand-drawn points and polygons : h " LHUN Al

: Landsat TOA Percentile Composite

Add data  Add computation

Classes
[l Urban - 3 polygons
M Forest - 4 polygons
Il Water - 3 polygons
' Baresoil - 3 polygons
Add class  Get palette

Analysis: None ~

None

Train a classifier




Go gle Earth Engine Search Places, Keywords, Tables, or Asset IDs.. “ Send feedback petchkul8@gmail.com -

E)(plorer Manage workspace ~ Data Catalog =~ Workspace
Data + @‘rg "_;'Tf' 'y X, b, ho o 'l 1_.& = 3 ST r..-_.. . :; _':" < E'.F', TR YT LF
- : b, bttt Moo= AT : AR WWUT e

Hand-drawn points and polygons - - -~ o . : T dy ﬂ‘ 1. LR ﬁ L ﬁ

fu . "y = iy LS - - . ' Sl ol et s L Cowo- .

- X L™ Cl =N R, = X & =i 1 - ™ 2 LR P F—h = 4

Model, trained Nov 25, 2018 at 1:50 PM (92.21%) (& _‘* '1 : -"'af.- Hon i ] '\-‘ﬁ:, : l.:- o .-|_ ! .n..i' ‘o = 5 J".‘ - é.‘ L ., - ?°g __'-. v ".
Landsat TOA Percentile Composite ® oo %‘ B o o8 T Loy & + 5

Add data  Add computation

Classes +
M Urban
Forest
W Water
Baresoil
Add class  Get palette

Analysis:  Train a classifier ~

Fast Naive Bayes 30



GO gle Earth Engine Search Places, Keywords, Tables, or Asset |Ds.. “ Send feedback petchkuld@gmail.com ~

EXD|OFE}F Manage workspace - Data Catalog =~ Workspace

- T = ia

wruel X Ay T T ce aa T o e R
Wt b ' ik ! - 4 F e by l . g ar. - - By, -
0y el O R T E% :@'-*.-L } v f;" - :i WNUT @i I|

Hand-drawn points and polygons L Ta- i L3 P

Model, trained Nov 25, 2018 at 1:50 PM (92.21%) & Model. trained Nov 25. 2018 at 1:50 PM

Landsat TOA Percentile Composite ®
Overall validity: 92 21%

Urban Forest ‘Water Baresoil

M Urban 7455% 1273% 12.73%
Forest 3.05%
W Water %> 83.65% 1.92%
Baresoil 0.2% 3.02% 0.2% 96.57T%

Cancel

L. At i-'* g
o 3 I '- i 'tl 3
.-a'&.‘“ji"‘ir‘



Thank You

Q&A
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n15a15735282lna (Remote Sensing)

ANUTINg kagvannisiUassulunisdrsiasyeslna

Uselevivanisdrsianieguaienisenie

o sUsemsemeagliiiuninluuinaninifiiueaduldlussauiiuau Teavdensiieg Tunw
Freanunsaiudoyaniay nanewialudnuazideaiu

* sUMeMeINALANANSUAEnvBYENYI e N13ala9 Ngaadle

v

* sutenwemaszduiinanisalaneg Mieduliliaegnaenly Aunmiduiinilisiaunsadiun
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Uszlgvuvain1sdrsianieuanenieainia

* fduanunsntuiinluriseduiinainhaemuywdfiaean Aolutndu 0.3-0.9 lilasiines
Turneiisndudmaniefiuiunisiiuldluiisedu 0.4-0.7 lulastines vy ludiseduniens
(Fansilalewan) uardunise snannsadelidunmiveadiuld dnfusIaduusngmsalsneg
fnuslilanunsoueaiiuldainnimaionseinie

Uszlgvuvainsdnsianiesuanenieainia

* nsldndesanegunisennia weau LLmﬁuﬁQﬂﬁaw‘iﬂﬁw’la’m*ﬁam&JmWiwaazLﬁ'amadﬁyuﬁlﬁ
nnniseaiiudisanent msldndemenstislinsuesnmaginliduseandensie wani
194 LLaxﬁwﬁi’lUamﬁammamﬂﬁuauﬁgﬂﬁmﬁﬁls‘ﬁaﬂﬁwﬁmmﬁwLmu'd SpoEne fAmng waziied
Arugesnnnmasldgniesmeauans ualunafod wuitdnunegiussmadanilugindntuan
AINOIUNDINTA
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UVaINAVBINITAITIAAEFUA18N1981NA

* sUmenvemAlzuansdeyayndnuTInguuiiuiilan Inedddiauauee sserAugaveIn sy
wn5Eu wadalunswdn usu dssudonlilldiezlierlsunngrieldusinguunimaiy walu
nsvhunungiedndulaldmugauszasdinazuans viselduanseylsuuunui

* MstennnIseINIAzyilfenluuTunniuaaidosngrauwanAveduun mEe oy
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' P

sUanenINEiateyle wazinskvesenfunnsieiuaanlunean

U

* Fdunldaesy

* ndesng3y

* ANWALAULANAVBLAUS
. ‘ummamuﬁmumé@amagﬂ

aunsanuslssLanlanuanwusfsalul




12/2/2018

Uszinnvassuanenieenid

nsudsUszmmulssianvasiauinldanesy

o =

TudnwnriiarhvundeiFonvesgUmemuussamvasiiduiily
laun

1. 5Umev13-An (Black & White photograph)

2. 3Uae# (Color photograph)

3. g‘dﬂ'w?l,‘ffﬁ] (False color photography)

nswdsusznnauUssnvasiaunnldanasy

1. gUd8912-M1 (Black & White photograph)

Sendneganiledn useunulasun@n (Pancromatic) Mangfeguaeviaidiganiiauunu
Tasufn Wuguaeifeuldlaevlulunuiuaesuneeinie
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nswdsusznnauyssianuasilauildaegy

2. 3Uaed (Color photograph)

I3 ' a v asd A o § val ) a < a
Lﬂu;mmwlﬂmm\lam m“lwaﬂiﬂngmmmﬂwmwmmumuﬁismm
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nswdsusznnauyssianuasilauildaegy

3. gﬂﬂ"mﬁlfﬁﬁ] (False color photography)

Juguaenldnnnsaelaefidundaisiedouluas (Emutsion) ilasie
wadlugaenduiaueliviu
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Uszinnuasguanenieenis

nsudsUszmmalssinnvasndasanegy
1.3ﬂdﬁ8tauéL§8’JLLUUﬂiaU (Single lens frame photograph)
2.5Utevanglawud (Multiple lens photograph)

Ut 9 1awd (Nine lens photograph)

suanelasumlnsneu (Trimetrogon photograph)

Y

sUgELUULNUNKES (Convergent photograph)

Y

3.5Unewuuuau (Strip photograph)

4.3UtguuuIen e (Panoramic photograph)
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nsUsUsENANNUsEINURINaR a8 Y

1.3Ud18LauéLﬁmLLwﬂsaU (Single lens frame photograph)
Jusuninuaudimasuadngian

Lﬂugﬂa"maauwﬁa 9” x 97 (23 9. x 23 9.4.)

nseeUanidululnednluliinuiesseziaiingl i

UTeLNUBINAR9E83UN198INA

1 o w

¥
Na99n1835UANAVUINNTIN (Frame camera)

Y

<

* naeswiaiiunieuldinniantutagiuumnegdmsunsldiuaui

'
a

* Wannnlvisundnuaudamasvindnganan

q Y q

* laudveindesdninagfuiilusrezrinnaiiannssuuiidy

* quianieveiidnduguAndenansa 97 x 97 (23 wa. x 23 4.u.) wiinnnd

wvasiadaunsaussaidulaens 120 wns

* nsteglavdnidululnedaludfnudiesseganiadld

10
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nsUsUsENANNUsEINURINaR a8 Y

2. 5Usevangiaud (Multiple lens photograph)
U8 9 1aud (Nine lens photograph)
gﬂdwlmmwimﬂau (Trimetrogon photograph)

sUAguuuLAUNLYS (Convergent photograph)

9-lens aerial mapping camera made by the Fairchild Aerial

Bl alamy stock photo

Shaded areas are /
those covered by the

camera arrangment.

;
~ 8/
£

~ ¥
¢

E

. :

7 &
b

OBLIQUE COVERAGE

el Pe
VERTICAL OBLIQUE COVERAGE

COVERAGE

Relationship of cameras to ground for trimetrogon

Convergent Photographs
photography (three cameras).

The convergent air photos are also oblique, but an
area is

simultaneously
Photographed
by two cameras.

CONVERGENT PHOTOGRAPHY

11
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U38LnNYa9ndadnngzunieenie

ndveanegUuuUIAnMaIBLUY (Multiband frame camera)

v
N v = P

* ndeauvuiididnuusiugiumiieundesmesuwuunsevsiinaudiiien willaesaud viieunnd

* ge3Uld desguvtonnnnilaniouniu

* Fandesviinll SadldnvansuuuBusiasiuulzadeiunseidlonesy 1 asaelasuas 1 5U uasgd
wwadessenaumenieniu daumsaglasluuuladuegivinldndessinla wazarladnuauisy
usgiivnindesinagnfmieg

* Wunaee 9 awud lasuuunds 1 3U uazlasuuuandewingn 8 sU, naedlasi-lasneu Wieae 1
A3 agle JUMWIAY 13U uazgUuwIdYegedn 2 §U

NSuUUsENauUIEIINUaINane U

3.5UseuuuLau (Strip photograph)

sumenfivszmaliuunduduwaufnderiuly

Figarw T- & Bogolar Kectingsiar Biock of derial Fhotos
% averkie.

s 2
-

| -
A« |
dra 1
—-

frp i

Figure B: Overiopiog mages

https://www.emaze.com/@AORILIIII/Brainstorm

12
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Usslnnvaenaasangsunieenid

nédveaneguamuuaiy (Strip camera)

a

* Jundewesugivszmaliunduuwauindeiuly

U

o s 1% a v A o '
* fomesvandentalinaeanarminisaesy

as A A ' ' Aa o o P ) < | o <
* Haufideguaziadeuriudaau Nlasunmassssinuliialumednsnsiing fuannusives
ANUURNUAUTNUSE R UINAE

NSuUUsENauUIEIINUaINane U

4.§1J€1"IEJLLUURJEJH5"N (Panoramic photograph)

13
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UTeLNUBINAR9E83UN198INA

Y J a 4 .
NA29a183UUIIAUNIN (Panoramic camera)

* Jundewiinfianesugiivseimaiuwavanveuihmilsddnveuihmilduwniivnsiuwundu

I~ v ¢ 1Y 9 ¥ A va A v ¢
® U9y 2 LUy LLUUQ’L%LauaMHu‘lﬂﬂ'ﬂﬂﬂqW LLa3LLUUmﬁﬂﬂiqjNﬂHu‘lﬂmﬂﬂﬁuqLaua

Y

14
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Uszinnvassuanenieenid

nsudsUsznmulssiavvasaudanegy
1. sUseuuAy (Narrow Angle Photography)
2. sUdneyuuni (Normal Angle Photography)
3. 3Usneyundne (Wide Angle Photography)

4 sUseyunINiikAY (Super Wide Angle Photography)

2.1 AnumalniE (Focal Length)

avriMAavanaud foszesainaudlufisiuiisy nfaamezine

BIMALEN IR 23x23 19URIAS WEaTA 9x9 i
) ) yo

wuAndanuemiiaenaiuluanaudirasaunsimmen da

shuFuieivastuiAeaiy dwsumaiiaTldnG Aa
« A 152 fadlms (Wszina 6 ) dmiudiemmuniig

= 4w 305 afilms (Usvanas 12 1

wiumeyang

= 9 610 Tafims (Usesnas 24 ) dwvdudenmagiuay

nswlsUsznauUsEnvasaudaesy

1. sUseyuuAy (Narrow Angle Photography)

C

Duguanedildannndesnifiaudyuuau Fddunsaifildfiduaun 9x9 @ asflunvindonin 30°
wazaseniaveuaudegluyis 600 uu.

2. gUtneyuuni@ (Normal Angle Photography)

va ¢

Juguanedildnnndesiifiaudyuund (50-70°) Felunsdiildfduvun 9x9 9 iy
Virdenin 51 ° waganueniniavesaudegluyis 305 wu.
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nsudsUsznnauUssnvasaudaesy

3. Usheyunie (Wide Angle Photography)

Junsaneguielaendesmifiiauduuuynnitg lunsdldfduuun 9x9
17 azdlyuviatonin 90 ° uwavdnueilniadszuna 150 L.

4. sUaeyun Iy (Super Wide Angle Photography)

va ¢

Junsanegudnelaendeiifiawduuugunitg lunsdildfduuun 9x9
17 sdiyuviadonin 120 © wasiianuenliiadssann 150 .

Usztnnvae3uanenieenid

NSUUIUTZNAULNUYBINFD I8 FUNIRINTA

DunsuusUssiavmuunuveindessieuivhyudussunuiuiaesian Taeaunsoduwunls
D 2 Ussuan dadl
1.mimagﬂiuumad (Vertical or Nadir photography)

2.mseguluiuades (Oblique photography)
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msuﬂaﬂizmwmuLmumaané’aadflﬂgﬂmamnflﬂ

l.miﬂ'lﬂg‘lﬂul,m'msi (Vertical or Nadir photography)
sUefdneuluanniiunuvendesaiegleglunuina wielndifisaiuwuina

aunuveInaednisgleglunuifanse sUieilaazisenin sUaeneese
(Truly vertical photography)

wilunsanegumsennielunisenivihlvindesegluiuifansa sz
wisestuaziBeluluvaganesy

funuvasndaadedlianuunadeeiilinge sUsenlisenin sUsedes
(Tilted photography)

AuUnAnslUElUTeIMNUNADINLLIAY TiAIsIAY 4 B9An (Tilted Angle 4 °)

msd"lﬂ'gﬂiul,l,u’n?ﬁ (Vertical or Nadir photography)

CAMERA LENS

AREA COVERED

17
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mmﬂaﬂizmwmuLLnumaanﬁaqdqﬂgﬂmaafmflﬂ

2.m3ee3UTunuudes (Oblique photography)

sudedldmnmsmemendemanaliliunuvesndsauulyanuuiie Gyudeaiv 4°)
wuseenidu 2 Uszian

1. sUseilesgs (High Oblique photography)
lunmaziduveuih viiewwiveuihsiuegme
2. E‘LJmEJLaENméﬂ (Low Oblique photography)

Tunmaglifiiduveuih viiewwiveuinsiuegie

LOW-OBLIQUE

https://itechcraft.com/drone-software/aerophotography/

18
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L 0T 0F NIGH 08LIOUE
N

CAMERA AXIS

|
|
|
;mu oF vitw

HoRizoN

AREA COVERED

CANERA AXIS

Camera lens

Vertical Low oblique High oblique

Camera orientation for various types of aerial photographs

Horizon

Vertical

Low oblique High oblique
How a grid of section lines appears on various types of photos

19
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High and low oblique photos ‘ g ‘
_T:/Cannu lens
J k. Jh.

Oblique Vertical

VERTICAL

O

LENS OF CAMERA

@

LOW DaLIQUE

HIGH CBLIQUE

Y Yy A = = ' a =
TalalU3au-18eUTauTEndneguuUIALas LAY

sUaBuUIA

& aa ' ' a = a a o
Junfusnnningumeuundes danuaainniouniausnadinusinguuninies
NTUUIEEY WAZAINNTANTIVABUAIVALNITIIINIUTDINAD TN BwLIRlFAEAIN
NIuuRdes lngamznismvuawwiiguasiunaseuagulun1saneusiasAsl

sUdguuIes

* gzasaUARUUTuNIsaneRansaliunnINsasluluRann il
dmsunaiudeyaluiiuindte wunmiiaiey wazanimwwindeunnesssuyd

* NN NALAgaNISUBIMIBANEAYIAELSIUNRANIANT FbAS19wUN
SIALLBYANAN Y VUANIAENIINTANEAINLLIA
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Uszinnvassuanenieenid

o

nsuUssuaeneINARuan sl 3 il
1. sUsneed (Single photograph)
2. Useunau (Strip photograph)

3. Uaeidungu (Block photograph)

nsudsguanensanAnuaneasnsideu

1. Udn8ied (Single photograph)

L‘U‘L!TL]G'WEJ‘V]ﬂ5E]'UﬂaMWUWWﬁWi?%ﬂﬂ‘H’m@‘VT@J@ﬂ’]EJIUTLJLfﬂ 3] “lNﬂﬁﬁJ
mmﬁmumm‘*uuvl,mmwuwuummmaﬂ mammwmuﬁumiﬂm&mmmmmmaﬂ

2. gUmEJLUuLLa‘U (Strip photograph)

LﬂuiﬂmwmmiuumsJmeLLmuummmuawuwmiw LLauﬁﬂmstu
LLmuuuummmumwauﬂum&J sﬂmwwmmﬂﬂiwmwum‘mumsmmﬁ]
VAUNN9 oY m19sa bl waiddn Lﬂumu

3. g‘iJEhEJLfJuﬂa:u (Block photograph)

Juguaedildannnistumeiunnitdlng Inelvansuuitudeuiuunias
wintu uazdungseninanntuy
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60% fore &
=7 ot ——

overlap

5
&

Bl
o

30%
|ateral
averlap,

- 1 60% overlap
- -¥ between photos
+ (forward overlap)

GQ
%*. 20—40% overlap

\>\\\. \ between flight lines

%" (lateral overlap)

Aragneguarenisanawuulung
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N15UUA85UN198IN"A

¥
= 3

nstudegunnseinatiflosduseneusie Mneites feslull
33.1 sUsewdeu

3.3.2 fatinuatu (Flight Line Index)

N15UUA183UN190INA

gﬂdwm?iauééq

nsfudesudensemeiienseuaquituiiniey Seaztuogiu

* YUINVBBUTUAN (ﬂﬁaqLLUU@;Mfﬁ'ma:mmaﬂmaﬂquﬁumﬁmmﬂdﬂﬂé’aaquuq:uﬁiium)

. isazgqﬁumaqmdﬁianﬁu (Lﬁaﬁum&mww‘ims&wgﬁuﬁ%mamwﬂquﬁumé’mﬂ%w,wimquhmmﬁﬂ
aglusme)
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suaewmnauan

NIANBNINAE 'UUG’WEJTULUULLU’J‘UHWUﬂum’IMLLU?Uu (Fllght Line) uag iUﬂ’]EJ‘V]’N@’mWﬂ‘WEJEJ(ﬂ@Lu@\‘iﬂ‘lﬂ,u
LLmauLL'lJ’J‘U'lJi]uﬂall‘WlmL‘ViaE)MﬂUWiE]QJE]Uﬂ‘ULUUUNﬁ’J‘U LLEJﬂE]E]ﬂL‘LJu 2 dnuay

1. dutou (Overlap or Endlap)

2. g (Sidelap)

sUanewaaNa"

dudgou (Overlap or Endlap)

Dunsanegundanumdeuiunuwunty Swnfesfivueiideuiulszanadesas 55 - 65
Ingvhluazegniosay 60 drudurensdlvituiaginisanesulrnundeuiuuinniid

y X . \
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dugou (Overlap or Endlap)

ey BT, O
\— lf'%

https://www.e-education.psu.edu/geog892/node/657

sUanewaaNa"

nsmeguludnuueiiaeyili senineggud 1 wag 3 dallduniundeuiueddnievar 10 Natidieliuila
Tudazaren1ni 2 vialunianin nsanenmngarsauRqutuRNmLe wisu7 1 waz 3 uu azlily
3U Stereo Pair Tuaulnlaunsuwvs e nddumaonaiuiisaantos

Labaral
Owverlag
-

#

& Bk [
j| (201040%) |
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suaewmnauan
dung (Sidelap)

Wunsaegbidanumdeuiuluusazuutunrienwituirafies 9
rdvunenneiulssinudesas 15 - 35

1 > 3 4 5 6 i
: Lateral
. Overlap
i /
12

| 201040%) |

d7uLne (Sidelap)

t W -Lﬁlticlugj
G

26



12/2/2018

Aty (Flight Line Index)

o WJunsienasiiesansdadnvarlunstunesunisernia lnednlvgaziluguaeUssiamngui

L e
ATDUAGUNUNANYD

* ilinsuiisianiansnesiuniesgumeniernialuwndy uagaunsaduAumsdaenineiay

Tnmseunquluiiuiazfnwm

1956-B

as2E
232280

s
Faals
Be
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https://library.ucsc.edu/maps/aerial
photos/index_maps/1956-b-santa-

cruz-county-flight-cja

/956-B

Uszlevuvasguangiiaaue

* ienyavaeuimstuiegunsemealuiiuila fin1saieguaseunquituilvinauldvianuaiuy

* ludwresiunninsanedeuiuansadanldlunmsuesnnaudfvienmmsans
(Stereomnodel) Fudumnatinnseisnsnildlunisulaiiednuinnudeyasiie luguliAaniu
gNFeIINEITY

¢ wieldlunsveneUsinamanangrulunumuiunisdnacneguaeniseinia (photogrammetry)
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nMsuUainugUaenIeeIna

msudanmsmearsadunaiandeserfeanudeimngdusgisenn
WHIDIINANENETTUNTAULANAIINATINEETLIINUANUNRVA18AY LY

1. mweneiwladulvgilunmarelunuafa srsainamunfdeinasgn
anglunwasedu viseaniiuAuduld vilisuwdannlaeniu

2. awduusnlildnmlugisasvnifiatenveasiduay ilbins
wlan AR IMEAUTOUABY INTIENUNTT TNgUuUUIREIIY AT TAtLYI
AAUA1TY 81alldNYaENIUTINGUANFANTY

nsuUananuuaeneenia

3. ANAEENTNINTIE WAL ANUALLDEATI N UTALAUA IS WU T
Unf silrduunsieazdenuean nlae1ndu IngeniznnianganaiielLay
ANAANNAAIAARDUENIE waziTauTvIadinlsng gy

widiansudafimnudememiugumensematiudenldiuegs
unsvane lnelaniznisulanisnsuaaiunwauiif (Steroscopic Vision) n1s
wlafiauguaneniseniamenlasludenimaninamiangg wu & sUsn
wuugy a7 anUsznauitetaslumsindule annsadaduseiuanududeou 14
4 syéty el

29



12/2/2018

ﬂ"liLLﬂaaﬂ’J'lﬁJgﬂﬁhEJ'VI'N@'Iﬂ’]ﬁ

sgAuUANUTUTOU (Degree of Complexity)

n1s8nutazilanANUFUa18N1@INTA

nsgrunasuUafnugudieniseinia Wunssumsielidldansaldteyandosnis
fpgnegnaas Fuunld 2 Juneu Al

1. ns81uguaen1eeInd (Aerial-Photo Reading)

2. miLL‘lJa?lﬂ'a'lan‘in’lswma'm'lﬁ (Aerial-Photo Interpretation)
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m'ia"mLLazLuJaﬁmwgﬂdwmammﬂ

n1581u3Ud189199101¢ (Aerial-Photo Reading)
Dudumeunsnvasnsfinumsfinauanguaieniseinia luduilfldfesnafissunsulng
PNawasBeanseingiwiuluguae I3Use vunaduetisls

mswuatliiuguse Snvaesne dudenasiinainnisduna ingusesieazidensie fiusing
Tuguanelaense Masuguaemsenniauiseantaidu 3 Junew fsil

n1s8nutazilanANUFUa18N1@INTA

Yunaun1saugUaen1eeIne

' o

1.1130599WY (Detection) Wunsiiuniesuiiniiingrseseazidunsieg Nusngednelu
sUane
Y
v L. o ' ' ' a
2.135390 (Recognition) 9NaNwarA199 Tugu 1 JUTI9 3R ANUNEIUAZIEEN kAL
AaanuaurduY MagdeligldnmaednTngrsenuaziBeandunglugula

3.115WgaNTU (Identification) maﬁﬂmmuua ﬂumaﬂ‘uawmi']ﬂgiusﬂmﬂaﬂavuaﬂimm
’mmﬂ'ﬁﬁ]iwa‘”LE]EJWMU?’]ﬂQUUiUﬂ’]EJLUUE]“’li fdoianzegnsls fdoi3endn thu auu wii g Wu
A
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ﬂﬂ’iii’lULLagLLUaaﬂ’J’]SJEUfi’]ﬂ‘l/l']\‘ia’]ﬂﬂﬂ

nsudaiinuguaenisenie (Aerial-Photo Interpretation)

2 o a 1% | v v & ' ' ' y X vy =
Jutumeungldsuienasensiiiandniiniseruglaeniseina Tuduidldneanismsui
Auvnevesdsiiiulugy nsulaguarenneinirenalszneudie 3 Juneu fe

n1s8nutazilanANUFUa18N1@INTA

1) nM5AAsEH (Analysis) TutunouilflisuineasfeadentnguiedeyanoasBoniiesnsiases
nlugy dtuegifuinguiedudeiieldlunudule wu dedefinudnuuznivssma dnesd
dugrufonagiereifefusuuuunmsssuet dutiuh Judu Taseeiinisademnesune
(Legend) Iﬁﬁmﬁuéﬁuqmszmﬁmamwfuq wazvhmsanveuln (Boundary) vesdsiimieuuuy
sUthemuesuneilatulnseddnunzeineg lugudemseniadidie dddyAelunisan
voulnglUasewhegsdinaninausldliinainnsdu
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ﬂﬂ’iii’lULLagLLUaaﬂ’J’]SJEUfi’]ﬂ‘l/l']\‘ia’]ﬂﬂﬂ

2) nMs3uun (Classification) MuuUasuaieeraasdugaiimsimszinlimndsganunein msfinw
JUgay viuigananTiinseivindy vieinsiedeyausenaudue) avdeslaunsieniseanninauy
dieflmudndusieahnisiSeudisuwiaznhefivhnsainveuwniusdivsdinaiiinuluduneu
Aasgiieatesiutusialy Aen1sdiwun wu lunisiuinunsnssy gudadesinsdiwundeluin

g & Ad o | ° 2 v & v A A A % < ny)
Jununiminisugnesls wu Yandile Ygndnalne Ygndes 1udu diedsndnudaunaiulaliddaia
Tugy Julaguiednduiingsewihniseenawiuiievhnisnsivaeuituil (Ground Check) luusiauiilyl
willa

n1s8nutazilanANUFUa18N1@INTA

3) nMsasnaniiulagfiansanainvnua (Deduction) L‘flu%gumauﬁm%’umi(ﬁmﬁuﬁlﬁ]’jﬁmqﬁu6] Ju
o¢ls JaRgdosiunmsnuonsdung wazanuianunasngg neas aunsamlsaingUaedios
og1aien msaseuiildiflefulagumeamsaimsasuldannns  ihnsdannuesgudieviasn
AULINTUNT AU

I‘LJﬂ’ﬁUJ;]UG’NWU‘\]iﬁ‘] ﬂ?ﬁai‘lﬂ’)’]llLWUQWWWLUUIUW5@3J‘] ﬂ‘U?J‘L!G]’eJ‘LJﬂ’]iWﬁ’%UVﬁ’]U ﬂ?i’JLﬂi'lu‘M
ﬂ’]i"ﬂ’]LL“L!ﬂlI’]ﬂﬂ’)’]"ﬂuLﬂu%um@u@ﬂmﬂ EJﬂL’TLJﬂ']iG]ﬁ’]’i]W‘ULVI’]uu‘V]ﬂ’]ﬁaﬂﬂ??ﬂLMuliJlﬂMﬂ??MﬁMWUﬁ@’]&l
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ng = 1 14
muwugﬂuiummﬂaﬂmmgﬂmﬂmammﬂmamam

1) nsduunnguvasdaya (Classification) Wuisaswasnsuendeyaiivsng
vunmeanidu nau q Wneldanuuwanssiviulddamdunamituduunesndy
waflegandaiunmnzuan vse el [udu

2) mstiuduuvesinguseanuil (Enulneration) [Wunsifudiuiuves
aafUsznauwenaendniueguiulddauunin wududuiuivuges
wengagoanlalu Truien dhungu wse Anuad 1udu

3) MIINVUIAVUAN (Image Measurement) Faerawtseanlalliu 2 uwuu fe
n) M3InANUGILaITELN1I (Height and Distance) wag ) MsinszAuaudy
VDILAIUUNN (Brightness)

dy = 1 14
muwug'miumsl,waﬂmmgﬂmﬂmammﬂmamﬂm

4) nMsivuavaulunvasdaya (Delineation) \lun1sasnseunserinunveuiuslviutoyausay
UsgLanfidnuuneenin duty mvveulwnveshldudazUseinn viveveulunvesnis inedgnily
wysauwsazaila (Jusiu
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[ &l (] %] = 1
a\1mJiznauwugﬂummummﬂammmgﬂmawmmmﬂ

¥
wa

Tunsudaninigaeniuiasasy s1azaesi i manujuRilewu

v A

pagUsEAs B9zl lin1synauvens I iUsEanSa el FenidAAanslds

17

M3enIndu “esrdsznouiiugiuvesnisula” (Interpretation Element) 8
Usgmsundiglunmsiiasgiuarduundszinnvesdeyavunin laun

L.aua (Size) 4.520UAUTY (Tone) 7.4i04 (Site)
2.5U374 (Shape) 5.a181lavasiuiia (Texture)

3.47 (Shadow) ~ 6.3UuuU (Pattern) 8.4ayalndlAes (Situation)

3 dy o o/ = 1
23AdIzNaUNUFIUamTUNITUanAUUAIENIRINTA

YUIn (Size)

YU VINUNYIaveing U INguUUAINEINNTaIrUsTINUlaINUInTIdYeIn I NiLY Tny
nsgusreeninlauunniuinsdunldsaglivunansngvesingiuesnindieraviliismenin
wlsinduemsuielinisasduingle

mmmﬁuaﬁmqmqq%%uagﬁummma ANUNTE AUEEUTOUTY wagfiuf Msmaun
maﬁmqﬁuﬁi’ﬁLﬂuéfaﬂmwmmwﬁauﬁﬁmmgmﬁaq W JUsevsnIAlulIng @ 1:50,000 vinlw
SMTUIsEeE 1 Sadwnsuuglie asdusseenaniaen 50 westugiusene Frudvuinves
Fmgiusnguugteafivunn 2x2 w2 uandlimsuivuevesinguuialan winfu 100x100 4.2
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aeAUsENaUNUF I MIUNsUUaRAMUUI1EN190INA

3U314 (Shape)

Ao iﬂwiaﬁaé’ﬂwmﬂﬂﬁﬁ'wﬁﬂmﬂgmauammaﬁmqﬁaﬁuﬁ Fse199ed]
dnuzdINgYmULes B usmuNneu Agylvinswuanimuensvitle
ety andlsin gusadananinidusussenmsuesasuuuiis feusiu
Fwrauansnennfsweniulussiuannmens

3Uﬁwa‘uammvLLmﬂmaﬂul‘dmuUivLﬂwuammuue] Fuintuesmus IR
way Lﬂmmmwsﬂivmwmum (Man - made features) aauiwﬁusuammm
Lﬂfﬂsd‘uLaﬁﬁl’lMﬁiiuﬂ’IW\]”NiUi’N‘wiuLL‘L!‘LJEJ‘L! 1 04 917 1y me Va1 a0
Bzm.umLﬂumuuawmﬂiwmuuau nosludnwazuUUUNLBY (Bird's eye view)
a].umu‘msqwmaqmulumwumugﬂmmau WU AU A8 Uzns1 U unse
JUlAY nziaanuzduends (Oxbow Lake)
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£ Hadal palm roc rash
sl ot B e i Loslibns i Ban Dge, TA

& & g bnaar chaveries! kighsy e Tke

i necrion urihe Unied S

aeAUsENaUNUF I MIUNsUUaRAMUUI1EN190INA

141 (Shadow)
wvedingenadieliinduguassalumsulaninumunevesdoya esnduduaniidu

v iy
doyaasunmuesingilisuediiiuseasBeavesiuiiduunaguey vibidlonialu
msudadeyaRnnaing

ogdlsfinu vvedanvesiimoinarlideyauesaiiulsslomidensinywousld
aghatumugilaeUssanaesiinuioninsgaring 4 uiu sauddeyazusieiudiees
Tngge vrevila 1Wu agmu ensy Mums FelaevhluihdanesieaziBenldnainnisues
adluuwafia

fnniigeasiiniienniringiidunastigliniuefinugliien farmgniesusuginn
Fuluvansdl foghatu liiaanalaihiishsddudng (du alnihil egaoin
AUUIL ﬁmg’uﬂdwLﬁﬂlﬁ/\lﬂwmmsﬁﬁﬂéqq) LinaneAsge
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3 Feophe ans beache rovonied i kine Shads v Ladile ] £ Hiid e aid sign st
phoiagraphey foreniesy Crix Bezian). ¥ { ] provicks valuablc elonraikn

I, Drgnd irmages an i vk (ol
farropainik srdd Acrisl Images, Ine.) ohjee heighi (Liton Emespe. Ise L Vet viewei diring imags asatywis

ol Pyramid ol Dien fosenssy o Sovin & Shodrae proids informatos shoe

aeAUsENaUNUF I MIUNsUUaRAMUUI1EN190INA
szAuauLdy (Tone)

@

IUWL!WLHEJﬂ\ﬁuﬂ‘Uﬂ’NllL‘UNMQIULLUU%HEG‘T’M%Q?SWUE?L‘V|’] LLauLL‘U‘Uﬁ%aﬂﬁmﬂ%iawu%éﬁﬂﬂi’lﬂﬁiﬂi
ﬂ’W‘l NIUTEAUANUTULANIAANINAE %‘LJEJE‘J:ﬁ’Uﬂ’J']ﬂJL%N‘U@Qiﬂﬁﬂﬁui’]@u@aﬂh’]‘mﬂ‘WUN’J‘U@ﬂL“IJﬁa

‘HUL‘U‘H‘Viaﬂ TnginiaNaiINmN el sdde iousonuun LanaINloeuinefilssd
dxviauanuItiot

sEAUEWN A mmummﬁumwmum (Darkness Part) A1 DN - 0 hazaiuaing
(Brightness IPart) 7% IDN 255 vouldladnils

d Ao ﬂauwummmaaﬂ'slwmwmuuwwawu (V|5|bLe bands WﬁJﬂ’J'llJEl'nﬂﬁ‘Lﬁ”Vi’JN 0.4 fi9
0,7 lupsow) Imawmﬂau 0.4 0.5 lunsouazidtniy (Blue) H3mdu 0.5-0.6 lupsaudsildiden
(Green) wayt9nau 0.6-0.7 luaseu axilduas (Red) desmwanuwidndniinaniuludadu
whiiuagldgnuiend (Color cube) Mflaruunnsnvesdiie 256°v3e 16,772,216 @
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asAUsEnaUNugIudmIun1suUafnusUs8n1991NA

nsfimayuiueaiilulfifuadenidemnuiivindnaesd fe Shituazuns
gnaAdu (Absorb) Tnessadng (Pigments) si1eq Alognneluluiie wienanidn
ogrmildlsiniiviinisazsiou (Reflectance) ¥1sadu 0.5-0.6 lunsouldfnina
duq
Tunsdivesusnaniiusasidndlsudememmeaaunsosuunuinmsieg
sonantuldlasnsdunndnauasddy nanfevinanhiuasiimsasiouuas
wnagldguieditdang lummsstutiudhanasgaduuaddfnsdmaasion
watstos gUmee UnuhanTedady

 Npodral pflectsee curves for cand b Mbck-and-w kit phodograph of grom & Alack-and whits photograph
wangeoes, and wamrin Furds wellected snsigy from Fidals mangien ¥ sl velkeied eneagy

crorgreenrsisded by | [ Vepotitian i dark Sles i hright and
cenlt bomney L anion Fivergs, Irc. ). | rarbid waor i gray (ipace Inagmg. Inc )

o Black-drad-a hite phomgraph

ol ncar-iafrared refected enery. tardw
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[ &l (] %] = 1
aamJiznauwugﬂummummﬂammmgﬂmawmmmﬂ

an8LUBVBINURY (Texture)

L'i‘;lué’ﬂwngﬂuuuﬁlﬁwgﬁﬂﬁ’umaqﬁuﬁa feafiunnnisuenldesadudn dainiinmnein
nsrunUsTuaTNYRLEsas DU ﬁaaﬂmmmwiazdawuaﬁmqﬁaﬁuﬁﬁﬂm Faaeiulddnlunsdl
vosiiuffideutnsususy (Rough Texture) 1y FuiSeusanvesdulsl (Forest Canopy) usidwiuiiui
firouinadsy (Smooth Texture) mamesvasiuaralivsnglanumninmiousumniiufiavgsy
yliunadiazdannsuuuulden Ssunadiosnfefadnunedug inussneudae wu emuduien
g (Homogeneous) A1 dudAsiiug (Heterogeneous) A11uw395% (Coarse) AAL38U (Smooth) /2
Seulunans (Intermediate) WWudu

3 dy o o/ = 1
23AdIzNaUNUFIUamTUNITUanAUUAIENIRINTA

I@Bﬂﬂaﬂ’liﬁi’lLL‘LJﬂUiSLﬂV]GU@ﬁ%’Em‘JaUUﬂ’]WIWEJQT\]’ma’]EJLﬁImJENﬁua’J WAL
dnsunsulademenesifermnavindu iesnduduesiidoudwdudon
Auninfieglimenfinmesinvhouwnuld egndlsin Yagulatinswmunmadea
“mssuunlaeldaneide (Texture Analysis)” eifmuntuanluseniuadi
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