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Geoinformatics or Geomatics for P. G IIT 302 UNIt-1
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T Ul U @g-fawwres rguIlell ST e 3 dsiiieis 3T dweltest &Sl B
HT UTHIHIOT & PR HeTTeT P TH [aiere & @ 9w ¥ JFgz Fdewd (T
#lolferes Fq@em uonelt (37REA 3R CHEEH) U iU 3fgelssl @ I =ed &
ored 3@ OrgewEfeas o Sradfees  (Geoinformatics or Geomatics) & =u &
SITel ST E

Rate AR¥or st wiafdes 3ieer @ Us I@m@Ur & ol 3uer 3w ufazor
et srezrEl @ U IudReh B ReEe dRHer soedeaies uee (SuesmR) &
SITENE UT Bl pedl &1 $UANR argeiser 3z geft ot FFae ot Retwarsit & arer
ureay fpen wear &1 siafeur gedl @t was ot Rdwansit @5t avimetter fadroanait
@ RaiRa wdt 2 3 sws smar ur sa RAdwansi @ usmia @t et 2
Fftresr ver @t Ree JARFor gofast & oo su=ior R@fdee sgoeer &= &
fore Reem orar 31 5@ s # ano Rele dARber of giendt srasmeomait, argssa
s gedt @t Az ot Rowarsd & @mer dudsme @t siafsar s ArAeT Fas a
fagiwarsit @t aviepeliar Tadiwanzii aeeufa, A 3 uet & @ & oreor =T &
3y Rifttesr e @ ReAte AR i JFwe @ any # ot HAison

ForirgemeiieaT @=r 27

= gATT A, B e fasar Grenfrdt JF uffa @5, e sremwe A Rfdes
U Tl HUR ANEEU | H-Jgaen Fere omer Rfiee i, st &t Heeat
# Tl oo aet @ f&v v Fecayel a@sie ad o aiis O 3 wernfers

OISTesTSY Ut @heel, HAera @eel, faesiwur @swel, @hevell @wel 31T 3rIeye  Ieueer
BTN H TETH TeATel B | ITPT HAH UBH [oreiigemraAtesrd owE @ 3ref FaAg

gReTaT

AT wrer & o Origewrian e Redl wEamdd @en Ree dR¥er @i
afoiferes Jmen wonferet & valleseor @ wRYr |E aews usd #@ aifYaw # smem |
Rretgewmrdfeas oreg & & erm enfiier - B (3 yedfl) s dwrleas (Pugew
3T zggen femer A Hdftra v wmues &%) | gAfTE eof-I@en Taemer @ yeeft farsier
3T FEen R @ fHes & mu # FHen o Wepar &\ seis, =& et oft 2er
@ e sumelt & O swad werefty oieres ) R ugwTen Of HhAT B EH BE Ahd
& o RreigemeEian A2 @R o2 gedt @ ar & ceedt @ dos Redwor sfgror
gadifta ufafefeen s oo & fau @oer ik gmenr deifBes @& suser &
Tafera &

Giftreadt (2001) @ argER, RreigewEiRad "--- Fuen @ voslesor, uwsIeT ST
AR @ Rerer & B gedt @t uonelt @ offar zenfers wuw & uRenfee Remm owm
0

a—gmen fsmer drenfoesat & Ree dRFor (amruw), wREandd, weforad, afoniers
Faer el (Ghtamdu=), Bren2zh & ootaer dRcterer dAemge Riwen (Shusozea)
enfier ¥ rect @e awet F s-gwen Remer denfofeet #F wEcagel Reser gan
B, T wror oeiwEr semerer Aga Rfieer &t st Rewt # drenforReat @
TgE IET gIT T

3TEU UEH EH -den Temer @ Rifiew wewt @t weE

e
—ee Tser @ U Udlpa Tenfers HeTel IUHIOT B WA H AT O A
2, Torad wderor @i wmefusor, Ree , eftonferes wgmen wonelt  (Shamdue),
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deltaer sfeoterst Aeerrge Rwen (Ghveswwiow), Bardzlt siv @oeer e ot
ot &t v Rrega gwen enfre &)

af-aen fagmer @ Riftes gew FeefeRaa &

« Refle AR @EMEN) - g7 & y=ht B a1 @ st I wdEta ® 3/23
+ ofonfers Fmenm wonehl @fendow) - @e sdder, wedwR, @el

UHPpa HE F T FH eionfee Hu A dehfa T @ WE, THee, wwd
WIS, TS BT AT PBoUel] el @ IegHAta et B

+ voiEer AR Ademwe Ren (Oiveewed) - w@E gsht @t uRwenr @@ @
SUTE W UH FHE & o araiae w@Hg | afdas wader B oA =
g—wﬁm%wmﬁ%%%ﬁmm%l

U — geeft @ amepe 3 srraTAT A wafta B ST 2-smarE # 3 -3t
qaﬁwu%ﬁﬁwanﬁﬁmm%l

» PRI - HeREl @t RBomger @wee, BrEAfor et a3t @erer @ Rener ste @
?l

+ PRATAS - @ Fay gats @ @ FHEw A awgsit @ Rafy i amer @
HT wTA T B

o e e - FEdTR SR AT @ e @ Aneme F e st @
ufafeiftrea afir udemer o & v e fee o 5= v ad &)

BH diel Seo-3reroT  gersdl @ dter west wrelt fete dAf¥or, oshenduw s
Sliveioaos Ue ol 84 BU S "ol uZ =dl @l | S3 Soie A, & f3&re ARber
Hedh U £ATe higd @edl| TUepl A Sdhls 3 3 5 A oligagaEa ST
Gitamsusr et & ufffREa wwrar oo

<>

Rere JARbar

= ws #A A R ARor @t smuron S oReser A6, Ree dAR6er ufear
37 =was wEe 3T FHemsit oz ==t wer)

=epeaeT

Rere Afdor &t sraemeom =t fwr 1.1 # i U @ Romen ornm et st
2w @wa 2 5 3t mef & ume @a 2 ow mef faga geeetw Rfswor @
w0 #H) gedt P argeisar FH uwdAdt T a9 w2 wrades@eiwer IR Huzor @t
uftser F gETedt B geft @t Taw # fafiee urstaes s wew T Rseee
onffer & ot e sifae S Twmafers oo @ smer ue fafdew ufgers &
et E

‘ult(l"!e

R(ﬂecu‘d \-Ia4
i
2 Built-up

Warer = Road Area

Sun
snccas sowr__ Q@D

Rare JARGor & sm@earon =1 amsta ufaffea

Rale dar gedt &t was & fafies Rdwast & wwafdfa = scafsfa fafewor «
fafdresr o= =t Reed w2a E 3w = v B B B9 A ger Uer wmza 21 R
HfHor Rga geaastr Riftseor @& @rer gedft ot T@as o6t Rdiwaned ot aada @
Reod wes gedt o was = Uw At gem wate wear B ¥ idae @m
HoATETEs el @ Hu & Ree dAfHer skt & oof e om 2

s ad 3R suwe Rete dAfFor st & gedt o was @ ofid gew
(Rréorer geor) waTel WAl &1 U HRG B IeTdd B TP faed @t gedt @t Fdas
@ Tstwarsit @ weust e Fea & orar s R 1.2 #F Ree dAR¥e shwt #
Rz orar B 7
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STTOT-3Te10T s HAloTell & Joria B TH fEFed
arst wmt Rund 2w arer upfaes doi H gedt
aegeit @ Rt &, ot oer, B S St dder @ T
Feorer @l IUeT WD derg ot &, ST (@) g For wenw ow F
Ut efadl @ IFeerel @1 IUHOT whielieldhe 3TAvTh, oflel 31T &I dvor
qefery () weer, 3R (@) suwe Rele ARG sBRed @ aw Reew
2004 ¥ 3sisFer Siw e v weE @ @B Ul uw geaelt @
uatra Bt Rwma gr @aws v- @ sra f-Sede o +uR)

afRemar

o g fEft awg @ arueht anw &
# oo Ba & S A siw Ree dwr @ wu
FA (umElt gz F) e ure @wwer (wmeft HAfRHor) @t ufser B gzeer e sl ®
faenait @ wer aifaw duad o se Rem) siv dARor @ sef & osard W swww
Wew#FEl U7 T I @e 3wl @ Aremd A gedt ot waw @t Ridhwearasit @ amy
# CierEl W @ |

st
st
e

Rere Afbor &t «d siuafRe aReud &1 sdRes deegd wr wEarad
Us Rete dAfor (voadiames) @ sigar, Rele dRbor feeft avsg o geon @ @
wofer @t ofrersdl @ wg = aiftareer B, ves RefEor RBargw mwr on awg @
wesT @ e aiifaes W1 sfador Wuds # edl B sremerenefter(@rerder, 1983)1

@uder (2002) o Rete ARjor @& geft = affdH e uelt & Fmaal @& @y #H
OBl U @eel @ snerd @ mu A uRenfla e ®, oot Rge gewade
TWagA @ U ur aftes & # fRea gewadm Rfswor @ susior @wed, Us

sifazads oRUew A ura et @ Iulor we gedl &t was A ufafEifEa wr
Fcafsta aar 2

forerds afir fewe (1979) & argar, Ree dfdor 'Rl sumeor amr ura 2o &
faectoor & e 3 TRft azg, &= = weem @ @R # Iu=oht e uta @
=1 Freirer 3R wem F o a=g, &1 AT Ocen B HAus H wd 2"

oz ufReret Ree ARHor &t wom sz Ree o=t @& w0 & Fcfifa s=@ 7 Reae
Ao v Fsmer & o Gieierdl @ deiifers deli w1 Iuier wRes Rete ARor
2o A Frprelt ot B, Safs @@ US dell @ Ol Siethrdt gsoefd @ sieeia @
FETA A UG qE ST P AEmH FA ura @t omedt #1 Ree dfFer Redww
Asnferes demit afiw siust sigea el @ Iuter @R ReEle AR¥or o A Girewrdt
T e &

Rele ARGor aom & wE oieel @ wie 3@ gA ReAle AR ufeer & @ F ==t
wa B

Rere ARior uitsen

Rate ARNor @5t ufer & w2 =wor enfder ¥ 3@ BH oileld & T sATE 3T
Rele dwr @1 v Iaewe &1 A awgasit @ Rrfleror wea & =i Rfswor @
Us da ST B ot aegait @ e dus wear B e iR wwrer &t semer
sl (@rEt IFAwR) ums odt F o3ns meme ARass (Tmelt uwR) @ Reeer (@)
#ordl & ot Ser @ Ued weal & 3 IAH Fguen & uRdfda wear &1 ge Rl
HRHor ufteenait @1 Rt 1.3 # Rwmen oren & & wa wat @ ord B
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3 Ffera wwa & eotamiferes wehdl @ dwriua Rewr oar @ st ves efa @
uRafda fser omar &)

e sie e

Refe ARFor @t s@gRen @ FHEH B =@, ST T THS HrEe AT
Harait ue wor wel | we Sfter Rl A gedl &5t was @ Ridwarsid o ferdleror
wrd E wrafs Rete dARor gt gedt aft waw @ REoer gew uwe @war B ws
Hudl uf¥tesr & gedl @t waw o Ridwansit @ v wga & swewr gitemrtor dar
21 ReAre Ao & et err #:
¢ uE U Wl gew waTel wwar & (S srewen wWenzensl srdeltdser 3 e oidl &)
1
+ Og golda gt @ @ ure @ wwar @ (G el stuar @ drer Revw s @r
Ber & |
+  E T Halg @Bl U SAOTd U AT B
© WE AeE e @t gew Hew A w¥ ador Fefw I = warer @ wewsar F |
+ TE e duw @ vw fefta deer & oo 2oh on @ awg wr ween ot Rrdwerait
@ wEt mEerar &

+ sz OftEfie 2oie uater weer & o ardfla o Rl Ru o wewr # Reeft avg
@t Fadtuarsit @ dwger @ foe sueh #@a &)

o WIHEl @ srerar, wal e Rere dfFEer @ fleg ot Es

» maft-mmeft wg urem war & R 3ugw @1 smATst A Iucewr =@ @ar &, few
»u A Iwrelddtsr &5 A oiel aenas waw Rete Aot e @ arftrargwr F amen
ererar @ awifes weft Fww e B wems A Awe Al Twa F)
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+ TR AR Ao S Forl B U da gt Rete Aot Rreesr gate wr T
Z 30T g @ asd Ocell & WeTfed @2 Tdhd &

» RFe dARor Roeed aFa @ T sediedes & Hod & forae uRvmasasa
U fpu oo 2er # wfeen & wesdt )

frga geasstar Rafseor

sy # = @ oft Rond ot 2ar. w1 Gl ftor &F Pae umrer @t sufafa
& I Fwa & safad o aeg Reel ol dta & uwmfRE &t R et S ol
st = gfe =-r gfie & o & wen omar B S =E uwrer g SAfa Eldt B
ariSl amel areft Aot W Rmga Addal FA uRafda @ E o @ ARaws T
ugareht &, of wdTRer @ e gy REer # R gerd 3 g it uer, SR
6 amuar R & 2w & 5 Ree dRor susor 3@ ol @& Reod @wwar B
oot gedt @Y waE &t Rdwasit @& wra duss Remm ¥ W@ el Sumeor siw
Tegeit @ dftm Fgom duw e & wu # orf st B osaw ReEe dfa 3 oo
uscht amaeTihar ol B Al Bt B 3R ot @ urslaw d@d I A Grseer archt
fagra gemaltsr woif 31 S 6 snuer Tmer # arua oNifaet ureeser o uar e
ot @1 T@metiaeer el ot A Far & srefa e, daser sie Rfeswor FHavers
sraeTesar & Al ¥ Aftaarer ol B Rga geamda RfEe ger ggw @ owre
arelt Soff @& w7 F uRenfia fear omm B 3o oed E 5 B ot Hiwr @
TUSTS TEA e A HUL BT & dF ol cAtoia et 21 Refte Aot @ Fwef
&, sedt B R g ot @ swdiaee d ¥ ow=ifs @ Rafa & &t g
3R gedt & ftg & &= #H argdser F & wwar B

Rrga geasi Rfsr & wtswr

AT Foafes Iuee (EUHAzR) @ wouaT FAdHda F 1862 H faga 3T gadhr
&=t F ger Rga geaadm ador & Hu A I it s Tz uwmrer o ofer F siaber
F T wEEt Bl & Uh-g@Ee @ WHESIT W ST wwr @it Rem & wwad
g @t §5f B amenE e § oot v @ dew A sruelt siftrsan-=Eas @@
ugad &) duHsm @t & FEayyl fadward aderdw v smgfy E, o Rete Hfder
Hr THEeer @ for Feagel &1 dusteme @ ueeha, siaRer @ wemw F sEa W
Mty ueref ador ST o HAISH @ JWier FHB! aadtd Bl FFTS B ferg Rar orer
21

s srge Remes # Rga geasdlr RAfsror & ador 3R Hor Aed B 9 A uar
21 @ \Ew Rega geealm oo @ udR, Goa, ufaike, siuads iR swesw
SRt geensit ot cmEm wrer FH FeTH B 9T Aser advedw 3R smgfa @ gt
#F Foil & AR BT aviel wHIaT &1 aediies, & ol @l UdT Bad daref @ FJmer
TS afeear @ Fgef # womm om Fwar &

T ATSET 1704 H AT TEOIB Hge ET AT IET M| wor Al garanr &
UE OIT WABR wIAT & O gHHA hs acel-arcel s A § red W aGr
TEET HET ST &1 $A IAL Uehlel, HUIT Bl U ORI B HU H oHA@e wedl

2 aitr AR Imr & = wrar &) et use (@El ador s wur) ves & F@ew H&
UeRTST WeATd & | W& B WeBIST BT aAviel @heal @ adelrel adles @t 3T o ol @,
R a1 BT g8 @B HHT H Gl Sfal B | G397 BUT Sa HASA T& HAlerar & 6
weft warel @¥or &t wor et gt @t wefifa @wwa ) Rftee widEt d ffdaa
FEr ol B Fwdt B fRfdrte suf wow g wieer Rga geeads Wage #
Riftree zemer =@ #F)

g goaetar e
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frger geastar Foaga

frga gewddtr Rftsror ador 2efer ot e Rega siwen & Goar B dfeawmer
Fotat @GR siwen @ Rrga gewalte Wags (Sueud) wET onar 1 SuHASTT
wEA I=a o fafeewor St omen fewoit S vaw et & Stew uwrdorelt wesrer, g
9 weprel, 3faves faferur e Argmda A ctesr I a@doll aw dar & G RBe
Rt 1.4 # Rumer orm B ger Rencet @ Ieadt smgf, ador Qe o @@ FwEw
P IGAR HHAF AT ST B BAH A e H Baer Us B A B B
ufer wdeerefier &t & By gememer ftem war orar )

gewr &5 A w R gard arwt @ o sgewm EF Afpe enlw dwe G
@e Rete ARGor umeell grr uar comen on Fwar @ o ewlor goes &t #
faftpeor @ FeSE WY THA B G ISTEIVT ci@Fc B & o Rred gewests whaget
@ ATFHIAT &3 A ST UDH B AGAal &1 AT eme @ o Ree geadse wtame
w1 Taarorer ermasies 3Rewr @ T B omen Tsedl &ftv waw Reedl denfea wu
WATSTE & 3T uwraiorell wesrer off saen eifepersft B R wewst @1 @BRuT We Heber
B 3T 3rawes fafepzor @b ol B HU HA HEIGHW BT T & 30T
BH HIgHIAG 3ilael & HAlg®IAa @l Iudlor wed & 3y dHaw @ e
@ 3uior R oitar B weft U @ SuHASNT ddor HU & Gt ueblel @b ofar i
o e &1 fafeseor @ Ieredt ador Befw = smgRy B west # ofenfie Rewm o
TepaT B BIE avor 2efw Rfseor (geprs = B1é) @ HEdiT uT gt aZor e
@& wesf & aftfa Reem omar 2, oafes eet ador 2w Riftseor (Frgmida, anf@) =
3H AR uw gt angta @ weef & afvfa e omar 2

o

gamma ray ultraviolet infrared radio
X-ray visible microwave
ma
shorter wavelength longer wavelength
higher frequency . lOWeT frequency
higher energy lower energy

T VAVAVANZERN

Frequency Wavelength
(MHz)
1 A =1 Angstrom = 10" m
Radio 1 mi 10%
107 b aom 1um= kron = 10* m
10* ; am
10° 30em
0.7 um
10 - Radar oo i
10" - 03cm
10 300 um
10" - + 30 pm
Infrared
10" Eaum
1gs | Visible ab s Visible light

10" 4 Untra- - 300A
violet

lolJ

10" ‘

10'* +03A

0.4 um

1.4: Rega geas WRagas U) vagw weer &ft) Seat ador Qefw S smgfeet @ wmer
Rrarrarer |
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1.4 R goas Wagas U) vagw weer &ft) Sear ador Qefw S syt @ wmer
FRrarrater |
waERe IRew @ v Rga goasy Taga @ aor wla B smar @ ffies
it 3 frenfora feam o &1 w=ifh, Rga geesta Haga onen fewoif 3 S
e ot A Bar B, ReAe JdARer e R ux uwmEeelt A dww ATSmaa &St
T fFa @ & S Be arfeesr 1.1 & Rwmen orm 7
arfetest 1.1:

aeratoTett 0.01 - 0.38 um (10—sou sy
(0.01 - 0.38 um)
goHTA Eic 0.4-0.5 um
(0.4 - 0.7 um)

&= 0.5-0.6pm

et 0.6-0.7 um
SHBYS TRIE B forepe 0.7-1.3 pm
(0.7 pm — 1 mm)

HAOH SURS 1.3-3 pm

gz o1 adE RS 3-30 um
FATSHIAT Ku-K-Ka 0.75-2.5 J.a0.
(0.1 - 100 ¢m) X 2.5-4 a0,

C 48R

S 815 ram.

L 15-30 330,
fafdszor esreger

gt ugr 2 o5 Rele ARl fea geaafter ssorf div s@@ ool e smenfia 21 o
oA Uared B AT FUS Pl F odf UE H[H oSt w1 Ulerer wIar &, R
fafepeor forerer war omar B A @ Rrga gewmaStr mof @ oot @ SArsTeEs
usgait @ uRenfta wad &1 A Gre aw ool @19 E ora fafsrer wwe aen fis
U srardl ¥Buer dar B A e (0°K = -273°C) argerer ¥ o @t weft
At @R scafsla @t &1 Swacdt ot ameel weaE! we @ #@er aret
feoreafafRaa faferor e Rete AfFor & snar a=a &

o frrars @r Rreer uE orwardt faftsror & wrasr @ uRanfea @war &

s e @ e wE Gl was g scala ol @ smaer @ o dw s
aruaTe @ 3mere uv uleni¥ea wswar B
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we @ fraw A Reafafoea @ e uoa @ 2 ot Rele dARbar & aga
Fecaget &

» Hhe—dlcgoider @ forgss T8 Icafbla @fsor s @ duvdva or dagsres &
gfes @ oftg Fdg agdamar &)

» dle @ fremua e ws scaffa fRftseor @ aor 2efo s auers & &w
Hater @t afenia wwer B
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dusree @ aigFEa SR gedt 3 was @ e siafsr

g oimert & 5 dusteme Refe ARHor = smeme @ s siftester Refe SR e
geeft @t Was Wy awgsit B AR HA Seert ey wmwet @ fow g @ st @
IUeT W B AAw drgFEser e gedt @t HAaE @ Arer Huds @ ae jgE Fser
aret fafeszor @t Resod @za &1 argeiser & @or e S smer areft et =
fafteeor @t werfera @we T &1 argFEsw S gedt ot wWas we @ areft ufteemait
@ ®mru R dEw a6 ugae aen Rt weagef we & dAaifa dar 3 os=
e A, 3T FH A AR A TEl wor o T RAfewer argeser st gedt @t was ww
oA uweme e @ )

duane - ararEefr s

fH @z fif duwmeme Brafa s e geft @& amgsses & g gewar )
argFEsciE gews (R 3T @or) dusmste @ Arer twaw feen wed & sfiw sraettsor,
fraeor @ wanfaa wed & (Rrwr 1.5)1 argeser @ wrer duwame @t aiafisam @
HET BRUIT A Gy ddaw @ for Asaget @5

+ geft @ was A wafdaescafsfa dusmsmr @ oft ord weesrdt argese &
o FEY HAenfera & ot B, 3R

+ argHEset @ A guHene @t sfafiemr @ suier argeiser @ ame HF uEeh
Sierepret Ut et @ e feen o wesar &)

B W& g o=l Uz AT A =mmi wior|

1/23

eV

©@ @)

Rer1.5: amgesar F fussme @t siafsmr s fafies &= srafa smetwor, wesiofa,
ueTads,Fewor anfé @ gerfa aren HereraE

arereireor
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forsr1.5: argHEsar F fuHsTy @t siafisen st Rfies o=t srarfa smeiior, uadofa,
uRTads, el 3 @ gerfer aren Hererag

arereireor

araenteor @Bt ufteer #, Aftaerer ol @B el & aew wual #7 oRafda feen wmar
2 3R ffirs ador el w sffa fem omar 2 gs S (Aregiore,  smaeiierE,
amafer, CO,, ofet arsy 3T aisier) 3k &9 (get, g0 snfd A Icuesr & arar
fafirest amepr & ) ffiesr ador 2efwr 3 fafdes Sard w2 =af & smefea
wed E1 0.3um FA wA dorRew uz R@Aferer @ cenror gof ar@efwer gedt @t
oerEerslt fafseor & wEral @ wrur aeE @ B Ao @ wed adt A
TOTHIT 6 um HTSHIS STeTdTST EIT SAeNia Bt 1 SUATH @I a8 AT forEd
fere ararazer urgeff @ (@rafq sraeiuer sEEw ?) argeissla Rasfedi @ wo @
SIreT SireT &1 Rl dww B 59 e A fEomse feem oram ® 5 ¥ o argwscehw
forsfrel & =@ wa € owifes agsscio fosfedl @ awr &t =of am#FEsa @@=
ateflr Ha F gftor @ ot B S gwfee Ree dARGor @ faw wandt it & Ty
B AR UT IUOl Wt ol arelt argFEseie Resfeui gewarer TSt (0.4 - 0.7

um), 3.7 ym f&F=Y, 8.5 —12.5 ym &St T F=HRg @S (2,400 3w >e M)
B arorifen, HArwe doeh suaes S srgeiivor mesm @ FAGS B
wabtofer

gedl @Y et wwa aret fafesrer F uemar Il @r uwrer sfw Bew gaw Aot
ottt g F| argesar A udivier argeiscitm wuit g RAftsmer @ o wew oo
AT W IAD UL A Yelleldierd weenr & | uatofer Rifseor aft ador defm, woit @
B, arEgHser @ wemdA A fAsror aft amsr gt av Rl wear 2 oste safew

S TUEeHE 3R SR-TwencHes udivia @ wu o aoftesa Reem wwar B aeeneTs
yastofer aioeds ue forefr 3 oafes Sh-weeers uaSivlar adeede e Refr )

THelTcHes Wehivfer & WeblT @1 &lam & ¥t 3 &g udbiofer ot Rete dARbor & fae
aifers urfdres &1 ¥ @1 uaifar St st @R steeflorer s ssgioren) @
weo dler & et wendl wmw swufda fafesror @ ader qefw A wga oter dar
21 g9 umr @ udbvier ffisror @t adoiddw aft dteft ofts B cgmmemaurelt gar
2| us udbofa amemrer @ e Rend 2o & o sewerht B

argFset B foraet 4.5 Teelt o afrarf wu A ofeer o @d E Reer
amufera fafseor @ ador Befa @ oo avEe &ar & ot @t uaSivfa @ @reor
AT B FeUATS FWagH B U HIm uahivfer vele e amy, ge anfed E et
T FATgheler B @ aud BE A e wd Brefefier aw @er 7

argFss B TERA foraer ot F O Hur A E Rreer e amdfya Rfszor @
Fiofeds A wdt sfees (>10 gem) @ar B Ts udhivler RfEswor @ft adordefw uw
fRrafr =dl & guftie 3@ Fswrerers udivlear @waT GiaT ®| gWEB BT 9TH eer
# Refyr & e =, & R T U B SOIT JATS UEIofer @ @Ror
amrETeT Awe Bomd dar 7

Rrorst & oeftar @ [ @ uwmer S v At & @ g geres @ staw 7 weft
@ R Rl # RRluremd wH & onar 3 wgre # wmeft F Ry A awgeit B
T siar we & orar 2

ag fafsror ot geft @ argeisar & R orem B ST gedft @ft waw @ wuws few
e dww g ugag owm B, uwa @HEws B HU A omen omar &1 Reedt oft v
frgdteor & uga Ree IRFor =Rt F o gwFe @ gereT STAeNE &, TITHGT
wg-seTell B @ Rrectvor e were |

arqadst

OIS Uehlel U HAlems A fiest wetca aret g@id ATemeT WA @edm &, df aTgader
(srarfar Rrga gewastsr ador @1 Yoen/Raerer) #@tar B | argsscie sruade arg weed
& fiesrar @ BRUT BT &, Gl g B AT AEAA] IGAT & | TP BT 3BT
3 wolellyr azgqy aafaemar JF siftes 39 Rwd @ &) w8 swwr-semor Bt &
dUANRT B Agel FWagH B UHINTT war F| I@reEzor B fw, gew uwmrer A sfew
o1 wer at goren H arfees wenfa gar B argsscir stuade @t s amaerer,
zama SR andar ur ferefr @t B we wmfew S wpifew @ wewr ani @
ferfeanar v sl @ s @ Rpa @a @1 @wevr ¥ argdsella sruade srider
# wgerad R fafeer o siftmas @ar 31 o eRet HF @me aRwt @ wed
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L]

Freriiin, gor i @ sl e @ R g @ oo wwd & st gef
ged BeTdl Ol Hebal & |

ufafda

o5 Gy Adeer A Fecagel Ferea Rdward F1 sw ufteen #, Rfsor Rt a=g
A aee @ ofid v argdsar # sew Wil ¥ swa’ omar ¥ geel vfy s
Rete ARdor efet & ama o suRafy agsdse d ofefia 3 gft go Fe=mo
Z1 geft @t Faew @ 3R 3w Suwe FFe o awE e oz snufaa Rfeswer #
uRadsr wd argeisels wwrdl grr REta @ar @ S @ Rer 1.5 # R omr
21

gedt @1 AaE B A TS B siafear

gl TUeet Iusmer H BE weensit @ @ F ugr B gs Rfewor o agsser #F o=
ar sraenfid gar @ &k o & watda gar B, gt @ was a% ugdar 21 o
faftsror gedt o waE wr amufea dar B, @ srasiwor fafeer Fwmor S wrrede
B THar F| Eelis, o ufsemsi @t fEaft woif @t weersw s awgeit @ uwe
3iz Rerfa uz fefz Hwoft)

gedt @t Fas wr snufaa Rga gewester fafszor @ & waE uw wefa ger ® oew
was @Rt Rraw gan, weratda, saeifta s seaffa dar ¥ Ree AfRor suswor
o1 uRae=t @ uar oo & sdfe, =Rei wr freewur sRr aft axgeit @& amy
#H Cilerehrdl UaTsr @eem & |

gedt @t Fas at Retwensit A dudsme @ ufafdw @en ®) ufafEw @ Fersen
Hecaqel &, wifes I F worer Us fHad mef wrafda @t ) aofeefts awads
(zrerfq aiodds & woter @ HU F wafda Hel 3w smufad ot @r argura)
oot ur Tl wear F1 Gl Ru g-wmer @5 Radwer @ oo, steer-sieer
ol T gAS IEOT-3(cTo1 AT Eid &1 gedt @t wag &t fafdes a@mefaet &t
arefoT-aierar  auigssfier uwradsr fadware @t F) fmeft axg & wdanfss =fr &
W oW A= B e, aofmds wmade Reder Far ¥ oUs sy Rond @ E owite
T gl @ gerem H B oT A avoedw @ fue ufafifEe wwa #)

ot faga geaaitsr fafsror argeisar & Femd A gedl ot Has uwr omar 2, ot gEst
& ge e das A RBer orar @ s ol @ ve e swe | Fnems o
ARG & ofar &1 olg WHEHL Aomdim gkt &, ar e weRa sar & Sfser
sATES FHigmr #A FufRw Rfeseer s sifte Rew omar B dwr omw oume
Rroeter whaer: Sl ueslofer uftsenail, =meit was 37 amerder udbiofer @1 wes Feitorel
Z

gHame-3d gevaerer # e ugw & & o Ree dAf¥er A FEwgef #1 o.3-3.0
um @@ geweETs 3t NIR avfwsfter s ot wrades &5 @& wu & owen omar &)
== Fs #, I @ FEgw e o g o Rftseor gedt @ waE & wemafda
gar &1 8 pum 3R 14 pm B M agHselw &S § srgeu Fs @t ada Swrs
s @ Hu A omen wier @) Ree AR © foe, == 3w i suomer ssorf gedt &

TAE A adHd Iewoid B BT Bl 3 um A 5.5 um 96 B Fedadi s H uwrader
3T Fa-Iemoler St FEayget &)

gedt @t Aas 3t Rdwarsit $ avimweier asxama

uweogatt afte arved @it o @ uRvmemaeu, weR e @mws e (0°K =m -273°C)
A FHU B awge Rga gema @fseer swRfa @awdt #) oo awgd wiwsfaes ata
srerfa 2t = Hher Aat @ s ura wed B, O saewr ves emor uwmafda =
senfera & wwar ¥ saenfta Rftsror feeft s adordw o soaffa @ar 3

RN S <N~ S S S VS O <SPS W — SN S N
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arerta o um HBEe F@El A Rferer urer et E, At gwesr v smor uwratda @
el & wmar ¥ smefta Rfsror fReft s aPorkew wr seaffa &@er 7
uss avg @t fafies adoeedw gt F faftsror & ufey ues st ufafeeem & &
fafirest awgait @ afadfg aofmeia ot @t avfmefls ewarer @ aofesfis gwradsr
as war oar &1 o e el @ ot & Rend ad & awifs @ sier s aner
UHTeT W gerelm H gew Tage @ offar & uwrer ot weet siftes ufafifte @
& aufseftsr swemere ffdresr ador ¥edw ww awgeit @ watda, swenfie sfw
wvaRa @1 Scaffa duazme @ o &, Bad smew ur wH Redt asg @t
fafere wgarer e THS F

gz ddew efin # fdwaet @ vgee wE @ fav aofwde swaar @ @ew
et duwar @t Riferes adorkdw @ wrer Riftesr gwgait @R ueh, S st
gerzafe) @ @radta Feeaget B 3@ wH FEed gl @t Fas e =t
gereufer, 7 3T ueft @ aofwela axage @ @y A ==t HOT|

@t FABT wezuly B Eem @ FafRa wrdr & i om aeifteer weelt arftesas
gt & at g @ uferer Test =S Rwrg adt #

Reflectance due to
7o spongy mesophyll

Reflectance (%)
g 2

o.4 o.6 o8 1 1z 1.4 16 e 2 2.2 )
Wavalength (um)

Visible Near-infrared

Reflectance (Avg)

0.0

325 375 425 475 525 575 625 675 725 775 025 075 925 975 1025 1075
Wavelangth (nm)

frsr1.6: agereufa wr aviwsftesr sxaree cefar 3 @) wazer geedfer &ie oft) efgemdt
Sy Adt u=t aelt uenfae & dfm a3faw| weRiteer @t @B 3ifies @le @ T
efperdt wonferet @t gerem # Atdt ueht areht uonfrt wesndsme &w # aifies
werader et &1

arfetent 1.2

ez Adeer efadt d fadtwarai ot usmer ot & ow aviweflar swree o wes
=omeft Eomane @5t Rifdes Avores & Fmer

< O =
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Fgz ddea vl # Rovarst @t usme wwat @ U aviwst swanee @ wersr
a1t duHaR @ Rftres oy & Fver

qufssefier &= vgH BrEes quispats RAewand
BRB
¢ FERifteer @ IuRefa @ mRe ==
gese av gerzufer FHET HUY A F=r sraeiwor gerfar
(400-700 TETEH) ey JoiesaT | € ATell e udiddst ST seetas Heder
« FERifteer geaT A =WET 3 eielt Irerstt
(450 weEH) 37 e @9t (670 TeEH),

saelfia @war & ST & udmter A gedr
& ulafEifRa wm=ft B, uRonma=msu B
Tz gerzdfar @t IuRefac

+ gHewr areitEm uf¥urmeA et & aereafer

W AUimHT BRI o g feroita &
areror fsar oar &

IR B UTH Tt W | o PSR Hedem @ PRV, I=A U
arfafes s T i wgd @ areiteor @

(Teramdam) SF— S &

(700-1350 weEH)

+ Tfes, Telt @t 3riaRe Tedenm U Wi
& vonfa F foresr @ar & g,
weraTEanT adoreely dielt @ wonfemit &
féo su=ior Rear o Wesar

orodda FABIIS Torar areft & « Sr—ora aeoieH wedT & arel uwrader
3 FUWO TH AR UT HH B onar &

\ qeTdsTR)eIe | T orafes wemd F et am sraenwor et

gowps (TASTLANR) A e WG oA B

(1350-2500 + Hfte U WY @ wenfa d S q@r

TeuH) geft & uelt @Y #ABT areer-steor a@rdt ®

THITEANT ader el dtef @t wonfat @
ugalel @ fow 3uior Ream o HAwar B

it Ridaes  geeufy yEesies  (Cadidiand) smedr uw gedener fsen owar  aven
gerufer Fuesies & et orvren m (UASTEsTT - @) / (UAsUEanT | erer) @1 Iueiar
e @t ot R we agereufyr wreem @t Borel, Reeft e & s, w@, wae @
IUGT W qaATgHT comet # Iuweft &, v amor denfea arsf @t sfRrsmarft @wesr @ oft
TETAT TRAT B

fordr

17 /23
Tt Riftresr wfersll vd warelf @1 feor &) waewe: fHE o = wwe
2| suel TmHu S B uewt @ @wwer @ar &) A For @t geen # & &t e
ol @ amempa ftes ufafRe @ wru B ooft Rund 2 B wesmgame
aeoreds ¥ aiftimaer FET wadsr @ wa gew IR UeendaTR avfmens @t of
TioTedT B e uwrads ffR-efY mgar & Ry 1.5))

& w1 avimeftr searee e ft, MRS SiodHATEs, Wellae, w@mreteres uerel anfE uw
ferefy wear S @ =@l @ ABM EOT-3rer GEEl T areeT-a3teer Bt & 3R
AU Soer w@wmu oft sreror-sreror Erar &1 Rl @t weh aft wem W gfg @ W,
et adordefr uwr Rfsor smenfea & owrar &, safeiw weft @ wew A gfa @
mer fHE @ AHAT uRIader wA & onar &1 @ fHE @ orer dor fAd F smeer
ToTATEE WY AT 3fes B B wrer dtar & FE @ wemae I@e avimer
gxareie @t oft wanfra @t B srew @t geren #, YN B R F aifies
gHdte Rond A B Ry 1.7) a=iifs gew FWags A Rifdswor ewonor F@EEe w9
JF uReféra @ear &

@ 52 56 .l =
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Spectral Reflectance: Soil

7%

% Reflectance
3

25

05 10 15 20 25
Wavelength in micrometers

— S0l

Rer1.7: 3= uwrader erfer atelt fHST @1 auimetT swmaT

1.6.3 Uil

ol e smufya ffsror #2 & oz e ar sraeifia @ar ¥ oem wwnfia gar B
3z ufafa =r & ot & Fas F (Wager wads) = s A R grads) =
Ot @ T H A (@TTas wREds) B APl &1 S dle wenRt A OFH Bad
aTas WRTads # & ofeT @ Hessl 3R Juial B ai¥ H oieesrdl ardr &

AT Siordla o8 301 & fewmg 2q ¥, oiaies Ieret 3T oie urell gAY 3wl @
Aot o1 B R 2@ ) ogew & A, aufya Rftew @2 Yee uwr we o
Foreprer #H waa Ear B USRSl &5 H, Ul goar H yaeitE gar & safee
gu @01 2efw w1 Ul ofd & ot e @ fasor @ few Rear wmar ¥

urslt W oTENE 3T Ul @ ETesh Uell @ avishellsr EXaTelR A oEersr @ arer
UHE BRe &1 U forueht wmefien F oo Zerar &t A e Frerer @t aofasefter
Faer @ ferafzor @At Bl ouen @& mees o Reifea aewe,
AR hUbTgEwihesl, of JU hraiferes uerel #ff urelt & aufeseitr gwarair et
uaiea wea & Teifea doree o8 suRefy @ uRuneasu smlensa 3= wREder
3T wSvia Eear & 3R sHAfGU U Icolae THU BT &1 oraT B sFer et

@ aofeseter gearey & ugl B, frater A aeiftber ATeaft et @i 18/ 23
@ T Ir@ONWUT @ wBRUT drater @ IufRefa H urell @ o R

Treaft @ arefies TR oarer utell ¥ geeutdy @ WATS Avimseir EweTaie s eend
#\ 3w, wrferes uaedf @ sufefsy @ uRvreasu sfter o1 wd 3 @rer o1 @
s 3ifers #ar ¥

1.7 Reire AT & wwr

Ree JdRHor & Rfiesr sudst @ smar ow Rifdesr el & aoffea fear on
Tepar &1 aferr 1.3 # Riftesr uer @ Ree @R @ d@ag # a=t @ ord &

affersr 1.3
Rare dAR¥or aft ersdiciosht sty seras aoffesvor @r amemre (a1@1, 2015 I Tefora)

B e
R
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2015 I Heprera)

goffeszor erSareTeit Rrerzor
MR
wrewsra s amenRa Ree
HfRFar
wewrd  oefler @t was o E v
HAarger ¥ Uz oot HAww oft enfher F
argarfEa (Fuwmafter)
IEETA, DL, EATS TIBTOT
siafiar ager(mafer =
Iuars) Rete JARder
Rere Ao Sews saRes # &1 oF
IAeerrge, wofl-wpaflt siaefedler afafer et
3w siafer eresr @ IUAT T HE
@ wHa H oft Rear omer &
Fort e fafteper Rere IR
ad @ ot geft @t waw @ Radwarait
A wmrafda/zaffa & oot aft ot &
wfgper Rare dAfHor  |Jeeht e Riftsror A sruen zad w1 el
Ard uaTer wIAT & egw A urratfa/zeafita
Foll AT ERT TAT SIONAT ST &
AT wreranftees gAfSer
IraArfees  ufaferanail @ Iuior uesror &
=S ufy dgeefier  wreanftes  Reew @t
wretanithes Aol Jds UT wedal & Ssolt
®l Tar 3w R e
faforeer wafstar wraRfalsatia ot s wT @
wifaees gioseEe g (SErglea e )
Suszell & RifE 2
SoATA B |3emer Rae AR anfeser 8151 =melt 0.3 & 3-m & offay
AT yeefer Remm amm
Beerr o [ ranfees frsfte |widtenftes s srefa 0.3 & o.o-m B
& FHdaet aftazr waefer fmam orem
asicr Redre oot gewYs & wefa 3-3 ¥ 1 Beh B
AT aftae uaefer Fpem orem
Frsaa Rare g &5 Tet 1 fBen e B
Ferest aftar ueefer feperm orem
A fpur|Uamiafes Ree Uhel o8 By dAgel gemensr Haga =
st s Y| HAew wafl-wefl erues & 0.3 A 0.9-m @i
FH=T waT I areit
Fedrager fiee duAEH & anfesser, eefer @ 3|
Hdew® U adeiedw  ds  FH #Aghlaa
faférest &= @1 IuAIOT WHIA AT WebITErER|
s
BTeUTIageT RHATE 3MH dir Uz itepel & A TUagH B
Tdea (Fhtof s Hebiot 3iewrer Eoteit A1 Admsl Afestaa 3ty
AfSaT) WeagA H weha feur ornm dAedlager
RaAre ARbGor = Trear
(An extension of the multispectral remote sensing
collected in dozens or hundreds of contiguous
and narrow intervals of the spectrumgenerally in
optical region)

O
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Ree JARior & fow o3 Rega geeshia RAfsror @uasm) @ e 2 3d = vs
Frem fizs FA=T o Awar & rEa Fas @ aigHe oo el 6000°F ¥ o I
@ IgAer Ree dARNer # e el dla & sy F Gear omar @ oAt 2 iftsw
Ree dRio & o & oem o @ S gt sdo, RifSaa-vasndame Sagieies,
e HAR ST Arswaa el ciftee ow Rrga el sor @ b I

@1 Iueier frar oear B oAl g3 wfew Rete df¥er & wu F oren omar &) wfEser
Ree JARior & Feew FeERwr R 3w ferer F)

Frgepiaa Rete HdfR¥or @1 omer @ B 5 ow ardmawer mwer, @@ 3w g0 OwRft
Referaf & &rar B &t #remda ararEeer # uder weer # O HETH Ba & | sed feel
o wra 7 oft Hmer @t erwar B B FremRw Ao Rwes @ oft @t Sforat
aoffper fsar o weser B-zrafa v) wfsw 3k o) Fftms sremda Ree AfHor)

foreesef

srueT Haeft sremwrEt @ i Ree ARG vw sumelt sumwer @ awifs ww w9t v
ALY UGTH el & Sie sifersier F@IEl A wenfra &S @ UEem gew uaTel @l
B geer fem & e Ree dAfber g7 & feft aeg o1 wesm @ @y & wersrd
urer et @t ufteam B ol yedt @t umnfdra @wedt areht wmeil @ wwm G@a 2 ow
ad @ mol Rea geeast @fswor & o #) gedt @ argesar # ugadr B, ar
oE uwdde, wasiofer, a@eftwor @ HWewor @t ufeer & gowdt #F1 argeser 7
sraeifea ordl @t aren faftseor gedl ot wae o ugaar &, Rwdt Rfies wgtas
T wem ffdfa awgu enfeer @t E oo smer oot gedft @ Rifseor @ s
ofiferes 3fr TIferes @ 3MUT UT 37eToT-31e10T a7 Sef UT 37eToT-30etal aeal def=r

et

geft @t wew ot Rifiesr aegsil @1 uwer @ A sEen d@us @ar &, B
aquighaftel EeTaT @ W™y A oiren oner &1 G @eiRifteer wrewit @t IuRefy @
WO gew & B eftaw sfielt 3fw wer Aot @ sraenfa @wa E, svaRe @ifdes
HeaeT @ HRUI UL &5 i uga sifte ufaRiRe @ E et vwsweendame
s # ureht @t wen @ ufdy dAdeeefler @a #Fi fdt @ avfwelw usmer et
AT NoTATES, Tellae 3T wraieres uated ARl ur iy wwdt B ueh @
orewrd 3fT ureft @ wess uell @ avfmelle s S o A At uHw wRw
#i

Rare dAR6or @t Rifdtest el G wewod, ol @ drtd, gaforor #HAifFer, su=ier
e ore duwuw @1 fEwEr e Iuler Reu ow Fe aft wwem @ snaw U@

fpar o Wesar ¥ IR a@ Iumeur & oA Rftsror wess wwer 3w Rwsod wwet B
foru feomger fmar orem &)

BH BT WA & b W werd & anuet ReEe AfHor s siatHRRa ThraEat @
R U uAle oferensrdt 3T sirer fRar &, O 3nues! g utemmbad # 3er aveft
FEpIgTl @ AsAT FWHY Ui @t o Fhrer Bof

21/23

rEETaEtt
e ATT - ot P siafeirHa g aen I T ol Ieanta 3T ura St
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LTIt

e AT - ot B iahifeda T aen Jwz Jww Fol Iana 3T Ut arer
&Il B

argFsch Ragal: dusus w1 g wor Gwes fiw argerer uresft @ (sefa
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