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ABSTRACT

This diploma thesisnvestigates the superficial layers of an archaeological landscape
based orthe integration of variousemote sensing techniquds this study three main
technologies are examined, namelyroundpenetrating radar (GPR), ground
spectroscopy, and multispectral satellite imagdiye study aims to identify a strong
correlation betweeground based and sat&dlidatasetswhich may leado a form of
integration that enhance optical remote sensing satellite images intended for
archaeological researchor thistask, differentregression modslhave been examined
between themeasurementsf a ground spectroradineter anda GPR Also, various
image analysis techniqubave been applie imagedhatrepresent vegetatiandices.

The overall methodologyhat was followedconsised of sevensteps.Firstly, several
regression models were examined for 6 differeneteggon indicesandthe first 4 bands
and3 coefficientsCrop mark, Vegetation and Soil of a GeoEye image in relation with the
measurements of a GRRtep 13). At the same timevarious image analysis techniques,
mainly classifications, have been appltedl8 imageghatrepresent vegetation indices
(Step 45). Thefinal outcomeswere evaluated and some of tlegression modelthat
have been examined wepeojected to a highesolution multispectral satellite image
(Step 67). The proposed methodologyaes evaluated with a series of field data collected
from theV ® s M8 g o r, loTatetlin the easterrpart of Hungary and aGeoEye
multispectralsatellite image that covers the aréhe overallresultsindicatethat fusion
models between various types r@imote sensing datasets frequently used to support
archaeologicatesearch can further expand the current capabilities and applications for

the detection oburiedarchaeological remains.

Keywords: enhancement; fusion; ground spectroscopy; grquercetrang radar (GPR);

GeoEye; remote sensing archaeolaggssification
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NDVI (0.34, 0.5) 34 D20 REP Cubic | 0.43 | 0.001
Cropmark | (-0.19,-0.1) 59 D60 REP Cubic | 0.422| 0.000
Cropmark (-0.19,-0.1) 59 D20 REP Cubic | 0.378]| 0.000
Vegetation (-2,6) 85 D20 REP Cubic | 0.331]| 0.000
Soil (-20,-10) 60 D20 REP Cubic | 0.379]| 0.000
PCAl(Cropmark, )

(-3.5,-1) 119 D20 REP Cubic | 0.416| 0.000

Vegetation, So)l
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PCA2 (Cropmark,

(-3.8,-1) 108 D20 REP Cubic | 0.396| 0.000
Vegetation, So)l
PCA3 (Cropmark, .

(-1,-0.5) 116 D20 REP Cubic 0.36 | 0.000
Vegetaton, Soi)
PCA3(Cropmark' GREEN )

(0.8, 4.3) 150 D60 Cubic | 0.329| 0.000
Vegetation, So)l NDVI
PCAQ(Cropmark, GREEN .

(1, 4.3) 107 D60 Cubic | 0.442| 0.000
Vegetation, So)l NDVI
PCA3(Cropmark‘ GREEN .

(1, 4.3) 107 D20 Cubic | 0.41 | 0.000
Vegetation, So)l NDVI
PCA3(Cropmark‘ GREEN .

(1,2.6 101 D60 Cubic | 0.448| 0.000
Vegetation, So)l NDVI
PCAZ2 (p20,40,69 (-4,-1) 122 D20 SARVI Cubic | 0.408| 0.000
PCA2 (p20,40,69 (-4, -1) 122 D60 | SARVI | Cubic | 0.491| 0.000
PCA2 p2o4069 | (0.5, 1) 119 D20 | SARVI | Inverse | 0.467| 0.000
PCA2 (p20,40,60 (0.51) 119 D40 REP Cubic | 0.444| 0.000
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BANDI1: OSAVI BAND2: PVI BAND3: RDVI BAND4: ARVI BAND5: DVI BAND6: GEMI BAND7: G_NDVI BANDS: RDVI2 BAND9: IRG
HIGH: 1.07725 HIGH: 38.5828 HIGH: 7.43936 HIGH: 0.904283 HIGH: 63.1423 HIGH: 5062.21 HIGH: 3 HIGH: 7 49835 HIGH: 1.1645
LOW: 0.396588 LOW: 5.03933 LOW- 198094 LOW:0.195372 LOW: 956021 LOW:93 4506 LOW:0 LOW: 193327 LOW: 0.445725

- - o
BANDI10: REP BANDI11: MSAVI BANDI12: RVI BANDI13: NDVI  BANDI14: OSARVI BANDI15: NDVIL BANDI16: NDVI2 BANDI17: TSAVI BANDI18: SARVI
HIGH: 724 656 HIGH: 0.957347 HIGH: 0.492992 HIGH: 0.918885 HIGH: 0.916262 HIGH: 0.931374 HIGH: 0.672152 HIGH: 0.915026 HIGH: 1.60698
LOW: 710.875 LOW0.502081 LOW: 0.042272 LOW:0.339592 LOW: 0338163 LOW:0.343191 LOW:0.127138 LOW:0.273231 LOW: 1.51214

KooBa@U8 1oUsYasU Udd Uso fhsglHUrysy didleBd L o HeoWl ddjée d Bdac Uoezxe, UsssszasliUs o
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SLICE_1 (0m-0.20m) SLICE_2 (0.20m-0.40m) SLICE_3 (0.40m-0.60m)

Koo Ra Koo Hrad U) e i lGPRo sl ghowsep Ul

RGB Composite
RED: SLICE_1
GREEN: SLICE_2
BLUE: SLICE_3

GdgsugUdeaa

RGB Composite
RED: SLICE_2
GREEN: SLICE_3
BLUE: SLICE_1

Yeggrervys GgadyUxs
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RGB Composite 1 RGB Composite 2 RGB Composite 3 RGB Composite 4 RGB Composite 5
RED: NDVI2 RED: SARVI RED: RVI RED: RDVI2 RED: GEMI
GREEN: SARVI GREEN: REP GREEN: REP GREEN: OSAVI GREEN: NDVI1

BLUE: TSAVI BLUE: NDVI2 BLUE: OSARVI BLUE: NDVI BLUE: PVI

KoofeOocy veU Gilgdlig¥uesg UO0deahsUd Uxs utUsalUi s b

RGB Composite 6 RGB Composite 7 RGB Composite 8 RGB Composite 9 RGB Composite 10
RED: IRG RED: RDVI RED: G_NDVI RED: REP RED: MSAVI

GREEN: G_NDVI GREEN: ARVI GREEN: OSAVI GREEN: ARVI GREEN: NDVI2
BLUE: DVI BLUE: MSAVI BLUE: REP BLUE: RDVI BLUE: G_NDVI

KoomzaOocy vye U @bBgddildykbed UOgahsUd Uxs tUsoaUlL 3 b
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RGB Composite 11 RGB Composite 12 RGB Composite 13 RGB Composite 14

RED: REP RED: NDVI RED: SARVI RED: GEMI
GREEN: SARVI GREEN: RDVI2 GREEN: OSAVI GREEN:NDVI1
BLUE: TSAVI BLUE: OSARVI BLUE: REP BLUE: TSAVI

AooMaOocy veU G153 fBUYg YEsd U0OgafhaUgd

U~x 3

RGB Composite 15
RED: OSAVI
GREEN: PVI

BLUE: NDVI2

i0sa UL 3

RGB Composite 16 RGB Composite 17 RGB Composite 18 RGB Composite 19
RED: OSARVI RED: TSAVI RED: NDVI RED: RVI
GREEN: OSAVI GREEN: G_NDVI GREEN: DVI GREEN: GEMI
BLUE: SARVI BLUE: RVI BLUE: ARVI BLUE: NDVI2

AKoom&Oocy vyeU (G-R0figgBligvYyEedUOdohsUd

Ux s

RGB Composite 20
RED: REP
GREEN: RDVI
BLUE: G_NDVI

GUosa UL 3
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RGB Composite 21 RGB Composite 22 RGB Composite 23 RGB Composite 24 RGB Composite 25

RED: NDVI2 RED: MSAVI RED: OSAVI RED: DVI RED: RDVI
GREEN: OSAVI GREEN: RVI GREEN: PVI GREEN: GEMI GREEN: REP
BLUE: TSAVI BLUE: NDVI BLUE: RDVI BLUE: REP BLUE: SARVI

KooHazOocy veU (G258 Uligvy®sd UO0domaligsUbaylilidqadd.

RGB Composite 26 RGB Composite 27 RGB Composite 28 RGB Composite 29 RGB Composite 30
RED: NDVI1 RED: RDVI2 RED: TSAVI RED: MSAVI RED: RDVI2
GREEN: IRG GREEN: OSAVI GREEN: NDVI1 GREEN: REP GREEN: G_NDVI

BLUE: RDVI2 BLUE: SARVI BLUE: OSAVI BLUE: IRG BLUE: REP

KooaOocy vreU (GB80dOYRIEGEce3 UUd Usd UsahsUgd
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RGB Composite 31 RGB Composite 32 RGB Composite 33 RGB Composite 34 RGB Composite 35

RED: SLICE_1 (0m-0.20m) RED: SLICE_1 (0m-0.20m) RED: SLICE_1 (0m-0.20m) RED: OSAVI RED: PVI
GREEN: TSAVI GREEN: REP GREEN: OSARVI GREEN: SLICE_1 (0m-0.20m) GREEN: SLICE_1 (0m-0.20m)
BLUE: SARVI BLUE: G_NDVI BLUE: MSAVI BLUE: NDVI2 BLUE: RDVI

KooRgOoc) veU 0B5d0YBUGYse3UUd Usd UseahsUd Uxs
e U0} e & @3PRo 90U ¢ §-820m.

RGB Composite 36 RGB Composite 37 RGB Composite 38 RGB Composite 39 RGB Composite 40
RED: ARVI RED: NDVI RED: REP RED: DVI RED: NDVI2
GREEN: SLICE_1 (0m-0.20m) GREEN: SLICE_1 (0m-0.20m) GREEN: RDVI2 GREEN: GEMI GREEN: IRG
BLUE: NDVI1 BLUE: RVI BLUE: SLICE_1 (0m-0.20m) BLUE: SLICE_1 (0m-0.20m) BLUE: SLICE_1 (0m-0.20m)

Koom&Ooc) veU G406d00BUGEce3U0Ud Usd UsahsUd Uxs
e U0} e 0 GPRo sUBegl-820m.
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RGB Composite 41 RGB Composite 42 RGB Composite 43 RGB Composite 44 RGB Composite 45

RED: SLICE_2 (0.20m-0.40m) RED: SLICE_2 (0.20m-0.40m) RED: SLICE_2 (0.20m-0.40m) RED: OSAVI RED: PVI
GREEN: TSAVI GREEN: G_NDVI GREEN: REP GREEN: SLICE_2 (0.20m-0.40m) GREEN: SLICE_2 (0.20m-0.40m)
BLUE: RVI BLUE: SARVI BLUE: MSAVI BLUE: NDVI2 BLUE: ARVI

AKoomaOocy veU G45d000UEsgcedBBE3Ud Uxs tUsoaUL 3
e U0} e 0 GPRo sUBegl.20d.40m.

RGB Composite 46 RGB Composite 47 RGB Composite 48 RGB Composite 49 RGB Composite 50
RED: REP RED: TSAVI RED: OSARVI RED: NDVI1 RED: G_NDVI
GREEN: SLICE_2 (0.20m-0.40m) GREEN: SLICE_2 (0.20m-0.40m) GREEN: NDVI GREEN: GEMI GREEN: RDVI2
BLUE: DVI BLUE: RDVI BLUE: SLICE_2 (0.20m-0.40m) BLUE: SLICE_2 (0.20m-0.40m) BLUE: SLICE_2 (0.20m-0.40m)

KoofaOocy vyelU G606d0YBUIE8cs630UU0Ud Usd UsoahsasUd Urs
e UU, e 0 GPRo s(lkagl). 200 40m.
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RGB Composite 51 RGB Composite 52 RGB Composite 53 RGB Composite 54 RGB Composite 55
RED: SLICE_3 (0.40m-0.60m) RED: SLICE_3 (0.40m-0.60m) RED: SLICE_2 (0.40m-0.60m) RED: OSAVI RED: NDVI
GREEN: REP GREEN: G_NDVI GREEN: TSAVI GREEN: SLICE_3 (0.40m-0.60m) GREEN: SLICE_3 (0.40m-0.60m)
BLUE: RVI BLUE: SARVI BLUE: MSAVI BLUE: IRG BLUE: ARVI

KoofiOocyvyelU 065d0QPBUHYee30Ud Usd UsoahsaUdg Urs
e UU, e 0 GPRo s(lkagl).200.60m.

RGB Composite 56 RGB Composite 57 RGB Composite 58 RGB Composite 59 RGB Composite 60
RED: REP RED: TSAVI RED: OSARVI RED: IRG RED: G_NDVI
GREEN: SLICE_3 (0.40m-0.60m) GREEN: SLICE_3 (0.40m-0.60m) GREEN: NDVI GREEN: GEMI GREEN: IRG
BLUE: TSAVI BLUE: RDVI BLUE: SLICE_3 (0.40m-0.60m) BLUE: SLICE_3 (0.40m-0.60m) BLUE: SLICE_3 (0.40m-0.60m)

KoofaOoc) vreU B60d0QYBUHGYse30UUd Usd Usoahwsld Uxs
e UU, e 0 GPRo s(lkagl).200.60m.
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%HHEH w Ar

BANDI: OSAVI BAND2: PVI BAND3: RDVI BAND4: ARVI BAND3: DVI BANDG6: GEMI BAND7: G_NDVI BANDS: RDVI2 BAND9: IRG

ﬁ"
“ [ 1
b
R omd R ~

R

BANDIO'REP  BANDII'MSAVI ~ BANDIZRVI ~ BANDI3NDVI BANDI4 OSARVI BANDIS NDVII BANDIGNDVI? BANDI7- TSAVI  BANDIS SARVI

Il vnoassitiea [ ciass 1 I cass2 [l cass3 [ | ciassa [ ciass 5 [ class &
Asemap’GUydmmmxlebawﬁma@$®mhﬂm saYlUsd GUsd 18
tUsaUt 3 bavyaUdi

THEEHEE

BANDI1: OSAVI BAND2: PVI BAND3: RDVI BAND4: ARVI BANDS: DVI BANDG6: GEMI BAND7: G_NDVI BANDS: RDVI2 BANDY: IRG

¥

BANDI10: REP BANDI1: MSAVI BANDI2: RVI BANDI3:NDVI  BANDI14: OSARVI BANDI5: NDVI1 BAND16: NDVI2 BANDI7:TSAVI ~ BANDIS: SARVI

I vncessiied [l ciess2 | | class 4 [l ciass s [l ciass ¢ [ ciass 10
B casst M cesss | casss [ ciass 7 [ ciass o

Koofpa 0 aUyaUlclU Udd ed U sbhaU helUsdd UUszsshed
GUsoalUt 3 bavyalUdidd.
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Unsupervised classification Unsupervised classification Unsupervised classification Unsupervised classification Unsupervised classification
ApBuéc khdceov: 2 ApiBuoc Khacemy: 3 ApBpéc khacenv: 4 ApBuéc khaceav: 5 Ap1Buéc xhacenv: 6

I Unciassified [ Class 1 M Class2 M Class3 [ | Class4 [ Class 5 [l Class 6

OOU ed U sbaU fReUsz¥s UUzsszceell

o . . °

aUs¥YasU Uys tUsaUits bavaUdadd

Unsupervised classification Unsupervised classification Unsupervised classification Unsupervised classification Unsupervised classification
ApBudc khacsav: 8 ApBuoc xhacsov: 10 ApBudc khacsov: 13 ApBuoc xhacewv: 20 AmBuoc xhaoewv: 25

I Unciassiticd [ Class 2 [ cass 6 I ciasso [0 Class 12 [ Class 15 [0 Class 18 [ | class 21 [l ciass 24
Bl cass1 | | class4 [l Class 7 [ Class 10 [ | Class 13 [JJl] Class 16 [ | Class 19 [ ] Class 22 [JJll Class 25
Bl cass2 [ classs [ ciass @ [ czss 11 [ Class 14 [l class 17 [ class 20 [ Class 22

KoofgU aUUay e UUU ed U sbhaU helUsys UUsos3eseeldU-
UsoahaU8 edJUdWoadU Uxs utUsaUit s bavaUdadd.
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Supervised classification Supervised classification Supervised classification Supervised classification Supervised classification
ApBuoc khdaoemv: 2 ApBuog xiacsmv: 2 ApiBpoc xhaosov: 2 Ap1Bpuog khdacemv: 3 ApBuoc khacsmv: 3
Algorithm: Minimum Distance Algorithm: Maximum Likelithood  Algorithm: Spectral Angle Mapper Algorithm: Minimum Distance Algorithm: Maximum Likelihood
Smooth Kernel Size: 3 Smooth Kernel Size: 3 Smooth Kernel Size: 3 Smooth Kernel Size: 3 Smooth Kernel Size: 3
Aggregate Minimum Size: 9 Aggregate Minimum Size: 9 Aggregate Minimum Size: 9 Aggregate Minimum Size: 9 Aggregate Minimum Size: 9
S 1 1° o ek 1710 L 1%k 7 o © o °
AKoofpZ Y e UUesyue HEW3sW3shlbUpsra3seeuUy3 uUds Usahs

o

tUsaUt 3 bavydUdidd €U 3 usUGiey UUsoasgid Uaohyoade

Supervised classification Supervised classification Supervised classification Supervised classification Training Areas
ApBpoc xhacewv: 3 ApBpoc whaceov: 4 ApiBpog khacemv: 4 ApBpog khaosov: 4 Class 1: RED
Algorithm: Spectral Angle Mapper  Algorithm: Minimum Distance Algorithm: Maximum Likelihood  Algorithm: Spectral Angle Mapper Class 2: GREEN
Smooth Kernel Size: 3 Smooth Kernel Size: 3 Smooth Kernel Size: 3 Smooth Kernel Size: 3 Class 3: BLUE
Aggregate Mimmum Size: 9 Aggregate Minimum Size: 9 Aggregate Mimmum Size: 9 Aggregate Mmimum Size: 9 Class 4: YELLOW

KoofB8 Y 6 UUaydeUUU U obaU HeUs¥ys UUszsseeelUrs
GU0soaUt 3 bavyalUdidd eU s¥eaippddi®@UBUsa6) afe cyafo hU-c
cJdloses 6oeddoalUs 295U a¥YdU aavYid.
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4.2.4 Support Vector Machine Classification

U0aUglw w&sdﬁb@@s@&ﬁﬂ;sh°0c{a0 G0ds UsoahsU

eUUB sbal fe Ude UUUGk s g BiM3s d Bg oo ¥aUge
UU&eseaquSg’ ydbsbdlﬁltﬂ@eaousdug’zEH\ﬂ.U Ko UUay dUdoal

Ggssaesay¥Y ULUUaU usUley UUsayd UUszssseetUsd
aaYuUxys eslps Uliyee ddlideal e ba Btie atiayKemnel G U oY d U

Uy a Upglidle saoYd B c¢e3UyalU “6g ocjldnéase cUes sed
Polynomia]  Rhaalial Basis Functiona U s Sighwid ¢ U ¢ 6 3 Uyl alsg B Y
UoUlGey OUUsoasga eUddeUUsossa Uj hKemad G egla U

"3e0uauls Us bY, e ds elylBUr 30 gasllbys YU diisd e(Batlln etidliitid
UsstGt GUsd Uxs UUGGY) ¥v3 UgUiL 3 eUddeUUsatl 3 ¢

o
Cc

Linear: K(Xi,Xj) = Xi"X; (1)
Polynomial: K(xi, %) = (gx'x +1d,g>0 (2)
RBF: K(xi,x) = exptglx - xil2), g > 0 3)
Sigmoid: K(xi,xj) = tanh(gx'xj + 1) (4)

y eagUas3Us ®mYefgimgaterm) Udd @ g 3 KgrmeldiJd ghleeldy
“"Uy 9 UL GUs dinedadUfogs U8e g hyed Uesg bUdgei U
0gs3Y) Wetneld §d3 ~ U} dcolydamiatkerndle gt8a s Us U} aéd y a
termUdd Ggs3skemdéidladf °~ U sPolynondidlbsUgagnbielkernek.

FUsd WBoHghseldd aUs 61 “~Uyeguis¥YessUUs UU U @
beedUsSUMsd a1 d oaUs 6o  ~ URGssregingofidterésjifa i &g G d d
) d86 8oeddalUs 29U a¥YdU oaaYld.
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SVM classification

SVM classification
Ap1Bpos khaosmv: 2

ApBpoc xhaceav: 2
Model: Radial Basis Function Model: Sigmoid

SVM classification
ApBuog khaceav: 2
Model: Polynomial

SVM classification
ApBuoc khaceov: 2
Model: Linear

Koofa)U aUUayleU
Ux3s UUsaUL 3 bavyaU

SVM classification
ApBpog khdoeov: 4
Model: Linear

Qo

SVM classification
ApiBpog whaosov: 3
Model: Sigmord

SVM classification
ApiBuog wiacsov: 3
Model: Radial Basis Function

SVM classification
ApiBuéc khaceav: 3

Model: Polynomial
RED: Class 1 RED: Class 1 RED: Class 1 RED: Class 1
GREEN: Class 2 GREEN: Class 2 ‘GREEN: Class 2 GREEN: Class 2
BLUE: Class 3 BLUE: Class 3 BLUE: Class 3 BLUE: Class 3
BLACK: Class 4

Koofp@)U s U0EBYOEU3s36eelU
Urs tUsalUts baviUdadd 0 4

SVM classification
ApBpoc xhacsav: 3
Model: Linear
RED: Class 1
GREEN: Class 2
BLUE: Class 3

UU0cPdiiozesses®wdftdUsafhaU U0 UU
ddd €U 4 usUGey UUsosaegid Uaoh

SVM classification
ApiBuoc khacewv: 4
Model: Polynomial
RED: Class 1
GREEN: Class 2
BLUE: Class 3
BLACK: Class 4

Oy SVMsfi félsc @50 g U8y UU
tsUGey OUUsoecidg Uaoh
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SVM classification SVM classification Regions of Interest (ROIS)

Ap1Budc khaceov: 4 Ap1Budg xhdceav: 4 RED: Class 1
Model: Radial Basis Function Model: Sigmoid GREEN: Class 2
RED: Class 1 RED: Class 1 BLUE: Class 3
GREEN: Class 2 GREEN: Class 2 YELLOW: Class 4
BLUE: Class 3 BLUE: Class 3
BLACK: Class 4 BLACK: Class 4

KoofB)U aUUay e UUU UUs o936 eSWYNMstVEscUgdfs e e &t 10U
Uysoedlih a3 bavyadUdioddd €U 4 usUlGey UUsosgid Uaohy ¢
gy dises eoeddalUs 205U a¥YdlU sayYid.

4.2.5 RX Anomaly Detection

FUsd (Bs2o,h3®y "ddysgbdy¥YsaesUUs UU U eUyaUbel
Usoh) REExa8WdTDe U UsosYilaey sagd YagtdgUVewihg U ¢ U
aUsyYemd UdescegioasdgddauleddaU Uy sbbgraidlddaidade y 3 C
UsaUUayadUdoaUs 15 tsUlGe) UUsesa Ggsti@®Keasa U
UTDa URXD-UTDG U aUdgasaf U a Ul e locallenel§izé3, Us " s o h
5, 9 BUSY o 2§ Yrsfafme TagetDetector(UTD) UtUegalUi Us ~ U}y hea:
UsohjRXded Ud usUGey ¥ HUs UsUa 3U 6jydhsce’ a
G0Ueeys3U 63 dioses 69 UWmaR¥DWTRB 3dJliBaldm adisly sgh
eymefi’ f Uss GgslugbRxOpUED3 cUdhiUxY
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RX Anomaly Detection RX Anomaly Detection RX Anomaly Detection RX Anomaly Detection RX Anomaly Detection

Algonithm: RXD Algonithm: RXD Algonithm: RXD Algorithm: RXD Algorithm: RXD
Mean source: Global Mean source: Local Mean source: Local Mean source: Local Mean source: Local
Local Kemel Size: 3 Local Kemel Size: 5 Local Kemel Size: 9 Local Kemel Size: 25

-

Koohe2) " eUUay e UUU UGU) ¢ ®REGU dBe gU slbefpshl sl ld

el

aUs¥YasU Uvys dddaUiL 3 bavaUd

RX Anomaly Detection EX Anomaly Detection RX Anomaly Detection RX Anomaly Detection RX Anomaly Detection
Algonithm: UTD Algorithm: UTD Algorithm: UTD Algorithm: UTD Algorithm: UTD
Mean source: Global Mean source: Local Mean source: Local Mean source: Local Mean source: Local

Local Kernel Size: 3 Local Kemel Size: 5 Local Kemel Size: 9 Local Kemel Size: 25

Koofpa U s UUay e UUU UGU) ewbegddqdegos dpaf;odc@dyg

tUsaUt 3 bavaUdd.
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RX Anomaly Detection RX Anomaly Detection RX Anomaly Detection RX Anomaly Detection RX Anomaly Detection
Algorithm: RXD-UTD Algorithm: RXD-UTD Algorithm: RXD-UTD Algorithm: RXD-UTD Algorithm: RXD-UTD
Mean source: Global Mean source: Local Mean source: Local Mean source: Local Mean source: Local

Local Kernel Size: 3 Local Kemel Size: 5 Local Kemel Size: 9 Local Kemel Size: 25

Koofa)U cUU0ay e UUU UGU,) RXD-ETPOUeg Usafpdde g UU 1
Uys uUUsaUit 3 bavyiUdd.

43 )] e UUay0ecUOUU UhtisUg B Us ot 3 g3l

Uas3 iy b)sd & dsp-g (i Ui & jJUd)( ciljsofpemobye
g UUasoafh GUYUse Udd ®00U80Ps @ gaWUs 30U ur)il
aUeailkyyslly Bassitiyjhedaddd “~eg "~ UyegloavyiUdoaUs
380 YdUsUd 0 getlUytiemtiy PR (ex(B3Us d ¢ Ulljewmga Us d
GUGeUUB ) Utieflh UllyidpgYl ecjUd d evUdle U y oY 3 ¥ auds
"GagliUlceUUsoe UGeEEeggowUdbosfgeae Udg ~ Uy sa
eUayUd UBceaeddoalU GgooalUosy 5eSARW (SaltandUs 1 U
Atmospherically Resistant Vegetation Inde) ¢ 6 @aedy3s U U0 UU U
U @aUUeya@U0dJdi@Wa ¢ 63 Uyad gy deohlUlggUelladyed
"1 e0UocPoljcedosbRroe ma WUHEAEYH dryz v GUds Utey) gilc
UsofeoByeUG Uy c helgaUUE,) Uay¥YUyr Usalyidd atwadg Us:
U d ggapioy 2012:
SARVI = (1+0.5) (pNIR- prb)/( pNIR + prb +0.5) (1)
prb = pred 2 (pbluei pred) (2)
h ®§gsUUasbGed
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j o6aci dyd U3 beodpllddedd U8 YegeatyyaWegs Us
SARVI ¢ U 8080} el@dJGRR "6 g U3 Us O (b¥ & ¢l i A30.60d0.U

sU UeelUy50U0U0UpY, edUjeaUad bEE0GEEy Ubecaadi 3
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e U212 UU0pgga W fh Usd Ggsecosoa¥Y GRRIBsI2BWGg Wygde oy 0
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Uddp € oy GUsbas B gUP 8 § GRREId) b Y d-6.60m dc&ic400 30.. 4

Uy UayYUxy "~ UjcegloYedylbBls odgllesos By dag Urs

¢ @ £180:0.20m): Y = 1.550+ (1.40E-005 * X) (1)
¢ @ £240.200.40m): Y = 1.483+ (-3.351E005* X) )
¢ @ £340.460.60m): Y = 1.510+ (3.858E005* X) ©)
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