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1@ Metasearch Catalog Ci | Open Source processing of remote sensing images
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| Qrfeo Tool@ox (OTE) is an open-source project for state-of-the-art remote sensing. [t

| can process lagh resolubion eptical, multispectral and radar images ab tha terabyte scaka,
| & wide variety of its applications such as Mosiac, Ortho-rectification, Pansharpening,

| Classification, Deep Leaming (viz tensorflow] are accessible in QGIS thn:lugh thiz

processing provider.
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Python 3.5.4 (64-bit) Setup

Install Python 3.5.4 (64-bit)

3
Select Install Mow to install Python with default settings, or choose

Customize to enable or disable features

< Install Now

Includes IDLE, pip and documentation

C#UserswlserstappDataWlocalWPrograms#PythonwPython3s
Creates shortcuts and file associations

& Customize installation
Choose location and features

Cancel

[+ Install launcher for all users (recommended)

python
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icrosoft Windows [Uersion 6.3.968H1

Cc? 2013 Microsoft Corporation. All rights reserved

ython 3.5.4 (w3 .5_4:3f56838, Aug 8 2617, B2:17:85> [HSC v.1988 64 hit <{AMDG64>1]
for more information

Hzerstilser>python
"credits" or "license

on wind2
'copyright"




1python -m pip install --upgrade pip
2python -m pip install --upgrade numpy
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1import otbApplication

g Python 3.5.4 Shell =B

File Edit Shell Debug OCptions Window Help
Python 3.5.4 (v3.5.4:3f56838, Aug & 2017, 02:17:05) [MSC v.1900 64 bit (&MDS4)]

on win3Z
' Tvpe "copyright”, "credits” or "license()” for more information.
i>>> import otbipplication
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ContrastEnhancement - Contrast Enhancement
https://www . orfeo-toolbox.org/CookBook/Applications/app _ContrastEnhancement.html
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Input Image

| 3" orthophoto [EPSG132652)

Number of bins [optional]

256

Contrast Limitztion [optional]

|0.000000

Nodata Value [optional]
|0.000000

Spatial parameters for the histogram computation

local

Thumbnail height [optional]

256

Thumbnail width [optianal]

26
Minimum and maximum settings

| auto

[] Global Ioptional]
What to equalized

each

Red channel [optional]

0
Value for luminance computation for the red channel [optional]

{0.210000

Green channel [optional]

'

Value for luminance computation of the green channel foptional]

|0.710000

Elue channel [optional]

2

Value for luminance computation of the blue channeal [optional]

|0.080000

w g HoHE
Qutput pixel type [optional]

float

Available RAM (Mb) [optional)

128

Quiput Imzge
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Welcome to Orfeo ToolBox! | https://www . orfeo-toolbox. org/CookBook/

&l fusc/bin/python

# Import the otib opplications pockage
import otbApplication

# The follewing Line creotes on instance of the ComtrastEnhancement a
ContrastEnhancement = otbipplication.Reglstry.Crestefpplicetion{"Contrastt

thancement” )

# The Following Lines set all the DHE[iCDfiGF porcmeters:
ContrestEnhancement. SetParameterstring(”in”, "colours.f£if")
ContrastEnhancement . SetParameterString{"out", “"equalizedcolors.tif")

ContrastEnhancement. SetParameterOutputImagePinelType( "out”, 6)
ContrastEnhancement. SetParameterInt("bins", 25&)
ContrestEnhancement. SetParameterInt ("spatisi.locai.w", 584)

¥

-h™, G0}

ContrastEnhancement. SetParameterint(“spatial.locs
ContrastEnhancement. SetParameterString( "mode” , " 1us")

# The following lime execute the gpplicotion
ContrastEnhancement. Executeldnddritelutput()

oy ZES ZFeloiA ofzfiet 20| IOl mES HgeLct.
#HEet S22 CHEe2] 2 HEL Y DLFO| MFYUC

TEE EAH FIAETIY B0 4= 2567001, A|Y SIAEDW AAS st
HH|, =0|&= 2tZf 500, 500, 25+ 2= (luminanace)?l ZiS &QIsHY 4 JYELICH

| & equalizedcolorspy - C:WUsersWUserDesktopWequalizedcolorspy (. = O

File Edit Format Run Options Window Help
B! usr/bindpvthon

# Import the otb applications package
fmport otbdpplication

# Cl2E2l fxl B350
import os
os.chdir( D-¥GEODATA )

# The following |ine creates an instance of the ContrastEnhancement application
ContrastEnhancement = otbdpplication.Resistry.Createdpplication( ContrastEnhance

# The following lines set all the application parameters:
ContrastEnhancensnt . SetParaneterStringd "in”, “orthophoto, tif")

ContrastEnhancement . SetParameterStringl out”, "egualizedcolors.tif”)
ContrastEnhancement . SetParaneterfutput magePixel Typel "out ™, B)

ContrastEnhancement . SetParameterInt{"bins", Z56)
ContrastEnhancement . SetParameterint{"spatial. local . w", 500)
ContrastEnhancement . SetParameterint{"spatial. local .h", 500}
ContrastEnhancenent . SetParameterStringl “node”, " lun")

# The following line execute the application
ContrastEnhancenent . ExecutedndWriteCutput ()

Ln:1 Col0
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I+ Calibration
Change Detection
Deprecated
Feature Extraction
Geometry
Image Filtering
Image Manipulation
Learning
Miscellaneous
SAR
seamentation
€ Aoorepate
€ ComputeQGRLaversFeaturessiatistics
€0 ConneciedComponentsegmentation
€b GenericRegionMerging
€b HooverCompareSeamentation
[@ LargeScaleMeanshift
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LargeScaleMeanShift A3t 22 oOfzfjet Z&UCH YT Input Imaged| 222l 2017| F4t

| @ LargeScaleMeanShift |

Input Image "
| " oreh_pts [EPSG32652) w| [=]
Spatial radius loptional]

5 a 3
Range radius iopional]

|15.000000 a

Minimum Segment Size [optional]
50 a i
Size of tiles in pixel (X-axis) [optional]

500 a 2

Size of tiles in el (Y-axis) [optional]

500 a
Cuiput mode

| vector v
Support image for field computation [optional]

| v

Temporzary files cleaning laptional]
v s HoHljE
Cutput pixel fvpe loptional]
|_f|1:|at v |

! | 0% El 4L

s
i
g
M
I
bg
T
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212t0| Of7fHAZE 7H2ks| ATE7IR7?] HA =9 L= W42 Spatial radius?t Range radius?t U&LICH.
Spatial radiuse Bds ALY S AYAHO| BES FARLICE O] g0l HAH A= o GEHAHAL O B2 Al
Of ~2EUCt

Range radius= &8 4= ®2c2|E H2(LASE ©2I=)9] FAO SHERLICE 0f 20| 45 Az EZ0] 40fz|1
0| 2245 0|2 BEIIL HOYLL Has el Al IS D12 sUC

Spatial radius [optional]

Range radius [optional]

15.000000

Otz M|IZ1HE|O|MHE range radiusE 152 &

Minimum Segment Sizee=
HEOo| HeratL(ct,

Minimum Segment Size [optional]
150 a

ik
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Size of tiles in-pixel (¥-axis) [optional]
{500
Size of files in pixel (¥-axis) [optional]

500

£3 D& vector®t raster?t UAFLICEH

£3 DCJ} vector®l ALR0|= Support image for field computation0] /43tE LT}
ol 2f|0[01E MEHSIR| Qto™ UAO0|0|R|Q] ZF HHEY T HFTE7F AL LT
Qutput mode

vector
support image for field computation [optional]

Temporary files cleaning [optional]

w g TeH|H

Output pixel type [optional]

float
Available RAM (MbB] [optionall

128

e
L

4k

4k

4k

17



A, O|A 2S5 &Qlsi=7t2?!

500
Size of tiles in pixel (¥-axis) loptional]

Support image for field computation [optionall
Temporzry files deaning faptional]
v 12 mEE

Duiput pixel ype [opiional]

|float
Available RAM (Mb) [optional]
128

Output GIS vector file
\D:/GEODATAforph_pta_lsms shp
Cutput Imaose

[0 TS R

.I"\_-
=i

4 5 GEODATA
& orph_ptaif
2 orph_pta_lsmsshp
¥ orph_pta_lsmsshp_labelmap tif
& orph_pta_lsmsshp_labelmap_merged tif
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labal nbPizels meanBd meangl meanBi meang3 warBl warB1 warld varg3
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binimum number of samples In each node [optional]

o a [
Temination Criteria for regression tree [optional]

|0.000000 &
Cluster possible values of a categarical variable into K <= cat clusters to find a suboptimal split [optionall

10 a 2
Bize of the randomly selected subset of features at each tree node [optionall

[ a [#
Maximum number of trees in the forest [optianall

(100 a ]
Sufficient accuracy (O0B eror) [optional]

[0.010000 a =

set user defined seed [optional]

o a |

[

Output model2 2F7(0 &3 HIO|HE Soff StGAIZI 2 TUZHN, SAR}= txt

— T

=
P = =
Output confusion matrix(2zt&) or contingency table(8&H)= A= H|IO|EE Sl &9t 2Lt

Cutput model

D/ GEODAT Avtrain _if tt

Dtput confusion matix of contingency table
|0 /GEODATAArain_tf_cm csv

ofzhiel &0| Ctdet 277150| ASEL ASLICH
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ofzfier 20| EH0| ZS2EJUSLICE 2US A MIAHEH0Ho| HESHE727!

—

(2 TrainVectorClassifier 4

uJEI'L']I = zd

EfULI-UL- 13 ZUUIZ0U0 (1IWET]
2018~ I"-_—l: 20:03:00 (INFD)

Feading VEGLOL Lilt 474
Computing mod=l file : D:/GEODATAScrasin rE.txt

L

a 1_.:\0;: ['-i*ki--i*k--.k*i--ii-kt-ik*.-i*ki-i*bh-’iﬁt-i*bhiiki-i**] i

=
o

[oi*].--d-ikk-i hhmddbbbedbdbbasdbrheadbbbadbbrbddbbbadbbdddbd] l:|:I

(TWFQ) @ Predicted list size ¢ 124

[InEO) : ValidationLabsledliscSanplie aize ¢ 122
{INFQ) ¢ Training poriormances:

[THFo) -

Ml =]
=

=
| I S

Confusion matrix (rows = reference lzbela, columns =

o
o

2019-01-13 20:03:0
2015-01-13 20:03:00 {zuFo}
b

{(INFO) & Precision of cla=a [1] wva alli: 0.8
Recall of glass [1] v all: 0.5217

1
FP-gcoare of class [1] w3 all: §.64

I

[}

|

L=}

I

|

[
L8]
P T
=

+03:00 (INFO)

Z20:5-01-13 20:03:00 (INFO): Frecision of class [2] ws& all: 0.711111
2019=-01=13 20:03:00 (INFOQ): Recall of claaas [2] w= all: 0.91428¢c
2019-01—-13 20:03:00 (INpoO): F-score af claszs [2] va sll: G.B
2015-01=13 20:03:00 (INFQ): Precision of olass [3] w»a all: 0.8
2019-01-13 20:03:00 (INrQ): Recall of claas {3] v= alli: 0.3

200 9%-01-33 20:03:00 {(INPO)}: FP-socore of clams [3] vs all: 0.615385
E0L9-01-13 Z0:03:00 (INFCQ): Global perfommence, Kappa index: O.2E4HD9
2019-01-13 20:03:;00 {INFO): mapOEIndicesValid[0] =1

£015-01-13 20:03:00 (INFD): mapofIndiceavalid[l] = 2

2;L5—JL—13 20:03:00 (INFO): mapOflndicesValid[2] = 2

0 ol ¢ 8 & =re3aLCt

i
l_f#

{'io.confmatout': ‘D:}GEDD&TAftIaig_tf_cm.us?',
ie.out': "D:/GEODATAStrain rf.txt'l

A2 0N EX 2D
L2 E TrainVectorClassifier £/ 2gs=00) hd

HIA BERMAR A as || en || z=e |
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'Learning »VectorClassifier's A&stL|Ct.
v Learning
€b ClassificationMapRegularization
@b ComputeConfusionMatrix
@b ComputelmagesStatistics
@b FusionOfClassifications
&b ImageClassifier
€b ImageDimensionalityReduction
@b KMeansClassification
@b MultiimageSamplingRate
@b PolygonClassStatistics
€b PredictGMMApp
@b PredictRegression
@b SampleAugmentation
@b SampleExtraction
€b SampleSelection
€b SOMClassification
€b TrainDimensionalityReduction
€b TrainGMMApp
€b TrainGMMSelectionApp
€b TrainimagesClassifier
&b TrainRegression
@b TrainVectorClassifier
@b VectorClassifier

£ - SN ' RERTREGN o N PESRIARCYE RSN | S o S SR ey



VectorClassifier 2t2 o2t Z+&L|CH Tt Name of the Input vector datadll M|1HHE|0|M TAS 2|5}

—

’

x| K

(3 VectorClassifier

LrEHIE 27
Mame of the input vactor data

[ orph_pta_lsms [EPSG:32652]
Statistics file [optional]

kadel file

Figld class [optional]

Field names to be calculated,

L] Confidence map [optional]
+ 3o Oh2HOlEl
Lyailable RaAM (b)) [optional]
128
Cutput vectar data file containing class labels

(214 Di2Z MEH |

A ZEhaz A, | e || ssw

Model fileO| &AM SHA|ZI 2 TtAS ZF L CE
hdodel file
\D:/GEODATAMrain_r txt

Field names to be calculatede= AAM =3 CHAIQF SUSHA LEZES A JHFAIH ELCH

Field names to be calculated,

meanB1
meanB2
wvarBo
walg |
varBz -

HIsiFAlE Ol F2HL, 0 gfof 2l0l= deist ZF7|0ICE 207t USLICH AE ZAAE(r)

Confidence map2
=F7/|0|MEe T8 Hot 2eiAl §H HIES LIEFELICE

Confidence map [optionall
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o4 2F7 2UE FEH=727!

(3 VectorClassifier

LrEHIE 1
Mame of the input vactor data

Staristics file [optional]

kadel file

|D:/GEQDATAWain_T 1xt

Figld class [optional]

Field names to be calculated,

meank1
meanBz
vargo
varB 1
varBs

Confidence map [optional]
v 2 OtetaleEl
Lyailable RaAM (b)) [optional]
128

Output vector data file containing class labels

D /GEQDATA classify_if, shp

A Z2HA2 Al

21 oHEo

AN
&9

Bloles €

O{2A|H predicted?} confidence ZEZt0]

i

5
<

=
@

¥

bR &

rmeanB2

4895858764
341497802734,
10.7243154380..,
4 2CRE0TER04. .

130133486930,

&
meankB3

255.000000000. .

230 (0000000,

255.000000000...

255.000000000. ...

255000000000,

% YRS O
varBo
G071 285443960...

55.8219032287..,
144332229674,
2TABRO2OGTAT.

151862060176,

classtiy_rf = & TH £ 5247 REIEHE WE = 5247, S0 WH 20

varB1

ST4305234075.
04,477 3434445
113368034362,
31.0383529663...

TRETETGT62T0.,

R

varB2

506842117306

88, 2490066528, .

966279330932,

190344820559,

274853270449,

wargd
(LO0000000C00....

000000000000, .
A ~DEZ228118181..
CLOO000000000. ..

- ~DA0458TETIG4,

predicted

confidence

2 092000001668...
& (SROGUAaTETT.
2 CA0000023E4..
2. 001000002622

T GE0RD300046.,

>

(¥ 2= an =00,

e

W

==
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2f010] £Y0M V= dDEFL ARB'S HEHSI 2 glof HaE AHES EASUCH

OE”C'W‘l & - classify rf | 7|2 3%
| B ez uz -
C g  [128predicted v|[&
NE ==
MdE | Random colors. ¥
7z g 9y
| & Diead tree
2 Live tree
= E Shadow
2= s | Delete All A |
clAZ o] | = et -
F Lawver Rendering
3 &Et_‘?é_ = =0l | g | ==%

Z= Ofefiet ZgUth 4 F2| 24K, 0|=0 0] 2F7IE ‘idsts YES Felal 2SI

() Arrtied Prejedt - OO0 a £
BEWS Y ETD EAE MG WSE BEIPE WAL A R SR ED
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WA ESEAMR-EA = WS
L] L AT HE EEE L
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= ™ GEEmald
(=
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[ Rty PRIt L

B B e e g B

B Ll

B g Fhalon
Vi e

B A ey Fale

O P B

T
[ o TL T
[ BT T T
P Lt e

B iR e e

VT N W TR B | m o 071 mu[tan & TEITE 5 UEA (L2 nEl el ferooren &



QGIS 3.4 Orfeo ToolBox(OTB) - (6) ZtA|=HM AlMZ| |AHSH|
(BandMath)

gsti2? 0| =22 OTB BandMath 7|sS Sd FU7| 42| AR |+S ALt 2SLIC

Sz de| A0l = H7F UAVE Ao THEE LutdQl RGB 7t02tE st U=,
HMA 70%E HEKRSID Y= 22 DI EEC IBEE sRGB AEIUQ| 7I0y2t2 E.ZHéf-T'- U LICE,
SRGB= 19960]| HP2} Microsofta}l §21510f Ot H= RGB A &7k(standard RGB color space)LICt.

A ZIH (chromatic coordinate)2 Zolg 4 A=,

et ad., 1977).

Aol
rEH a '% e} gZtEZ FO|E MEFZH (chromaticity diagram) U Ct.
1931d A2 A™}B(CIE)7L HEE A2, x52 HM 2HE, y52 =AM ZEYLCL
0.9
CIE x, y chromaticity diagram | R Red
530 nm B Blue
0.8 & { G Green
54{} nim Y  Yellow
| O  Orange
5 P Pu
0.7 i fae | Pk Pin
' ' Lower case:
" >60 nm “ish™ takes suffix
2 06 — ,
£ Fig. 17.3. 1931 CIE
5 58 chromaticity diagram
R : 3
° with areas aftributed
= . to distinct  colors
'g 0.4 - 2 L - (adopted from Gage
D A
=
]
]

0.3 04 0.5

0.1
380 nm x - chromaticity coordinate

VA

oy

0|0|Z| 23 : https://ecse.rpi.edu/~schubert/Light-Emitting-Diodes-dot-org/chap17/F17-03 %20Chromatidity %20diagram%20(Gage).jpg

2|5 3t0f
Mze o

N
HEAL 540 Aet0

2|20 UAVO B 7tset Mol Zitets Y= 7|2 IS NIR 22 Jizst JEfYLC

DVIgh 22 AMZ4E AARlsTR,
|
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0|0|R] &A{: http://diydrones.com/profiles/blogs/diy-camera-filter-swap-on-a-canon-powershot

0|31 Z20{= natural-color composite?t false-color composite SAS SA|0| 2S& &7t glede,

O{7|M= RGB YAIDtO 2 AlMI|AE AASED, 0|ZHS OTB BandMathOlA x{2|6t= &

HA, RGB 2| AMR|40f s LOIEHMESUCE O§7|M= Of2f |4 & NGRDIE Abts 2&U T
Table 3. Spectral vegetation indices evaluated in this study.
Index Name Formula References Camera
NExG Normalized Excess green index (G —R-B)/([G+R+B) [43,45] MS, RGE
NGRDI Mormalized ﬁrg;:xred difference (G — RI(G+R) 21.44] MS, RGB
GNDVI Green nurm.:!i.zml'l difference (NTR — G)/(NIR + G} [46] MS, CIR
vegetation index
ENDVI Enhanced T'lU]'I'I!].i:ll]f..E.‘d difference (NIR +G — ?-.':]3] HMIR + G G B oS MS, CIR
vesetation index + 2°B)
Clcnsage Red edge chlorophyll index MIR/RE-1 47 Ms
DATT DATT (NTR — RE)/(MIR — E) [48] MS

Note: For RGE and CIR images, NIR, R, G and B are the radiometric normalized pixel values of the NIR, red, green
and blue band, respaeckive |1. For :I!'ILI|11"-|1'I. «chral i mages, NIE, RE, B, G and B are the reflectance values of the near

infrared, red edge, red, green and blue bands, respectively.

0|0|R| £&: https://www.mdpi.com/2072-4292/10/6/824
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'OTB >Miscellaneous »BandMath'S AlsigtL|Ct,

BandMath A&l 22 ofzliet Z&Lct

mEE =3

v & OTB

£ % W ON W N N N N

Calibration
Change Detection
Deprecated
Feature Extraction
Geometry
Image Filtering
Image Manipulation
Learning
Miscellaneous

&b BandMath

axle i Jdna_al wr

Input image-fist
| g7 S

Expression

w 15 GodlE
Cutput pixel tvpe [optional]

|float

Available RAM (Mb) foptional]

125

Output Image
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Input image-listof] 2917| FAg MEHSHL|CY

—

Input image-list

S I e

NGRDI A|4=2| A2 Of2fet ZELICH O{7|M G, ROl siE=l= B

=
HES X

o
gg
N
2
n
e
>
I
Il

Expression

(G-RI/(G+R)

OTBOM= muParser £8F EJAIS AFEEL|CE
muparser - Fast Math Parser Library | https://github.com/beltoforion/muparser

Input image-listof] S2% 2 HR| 0|0|R|Q] 1, 2'='._'I BHEDF 242 R, GOf| siiE&E Lt
olof A2 ofzfet 20| 2HE £ JUSLICHO: imT1b2e HHR HA 2 BHEQ| SiAZS).

Expression

\(im1b2 -im1b1} / (im1b2 +im1b1)

O|A| BandMathE 4alisf E&LICt

Input 1maqe-lnst
i B e |

Expression

[(im1b2 - im101} / (im1b2 +im1b1)

w g WoijH
Output pixel fype [optional]

| float

Available RAM (MB) [optional]

128

Output Imzge

| D#GEODATA /orph_pta_nardi tif

V] EREE L2 SU4E T 27|
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QGIS 3.4 Orfeo ToolBox(OTB) - (7) mto|¥ Z&0f|M 2j|ojo] 2}3517]

OHASEHR? Ol 22 QGIS 3.4 IO ZL0|A 0[0j2 2ts) B2
Adgoz 2 & YA

PyQGIS(Python2} QGISe| =8ho| 2 HAEo

&g AELICH

¢, ‘S22 >Ooto|M 2&'2 A
| S22 (P) | HE(0) AR (R) EOIE
Jih SEO0EE D s
@ mom == Al
: Tt I -—
QGIS otHo|| Of2fet ZOo| 'mo|H Z&' 20| HELCt

for more inioc

1 Bvchon Console
Z2T0ze iface To acce3ds QGEIS APT interface or IType help(iface)
3 Security warning: typing commands from an untrusted source can lead to data losa and/f

g

nto|M IDEO]| =5t

C2at 20| 252 2, 252 HY7| JEi= 0| dYELct
ohfH 2

; b AR e~ )

* maea0 B

FEAY IO & 2Y 0| dd==d|
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28, HYT" 44 4F0| 22|50 AFH
molM =% &3 Ex

v WE LAY
TR CournerNew w29 B
g e - 52 -
e | = O - I -
4 [ [EETe [ [EETTEN _ =
BEMES N - i I, | -
TIEmEE i~ 3T =RE : ! | -
Iargan backgrourd || #arain forsaraund [ S I -
Selegtian backaraund |+ seiection foreamund I -
Erace backoaund | Brace tareground R -

w [ g
TERY BAL 2 £ £3
{.) From dosument ™ From &7 files 3 Fram degand A71s

b Eo

e | Lo

£ S0, 2& Y[l 2ES HES LA SHAIH, 2t29] 42 HENTMOF FLIC
7|

w Run and Debug
[] CharZH= O (BE 7HEHHE0| &

LE W AILUE S AT

[

O o) ARA,
v =234

2= | Arial

ofzel 0| &1 HY7|9l 7|Z 2&0| Arial2 HAZAGL

o

THopg 2 L
Wl Wl By AR =g D Gl a
1 Pyt # FHEEO@ w

= U

St o Tifss ot
i Tromm 2 LTS

HYIOIM HY HES FE2X

A1z k
oo RES Ay mAds H4EsIESE stAlgUt. 0{7|Me= 'agis3_addlayers.py'2 &o|5tAS LT




Zt, BE 20|01 & FIIHENR?! MES Qs AAE KDPA H[O|E{E AtE5HAIELICE
KDPA(BIZES 2N E5DBEE| A|AENOM 22122 SHP OIY CIR2ZCE | http://blog.daum.net/geoscience/1239

23,5062 krm

LR R TTRTT R T
,'.- -
L= 5 SHCE
4 I:'H C!
15E0% 2.10%.

HRASHEN Y Malr WA R AR

15,646 3 km ¥.B55.9 km
ZEANT -]

i) il

4, 2%3.4 km B &RE T km
e i b EREED

ARATMIESTY 24 EEAVHANTN R

18,939 km G326 kem

SEES L

KDPA H|O|H{E CIRZL Bt HO|HAaA A22E Edf 20|08 FItal SLICt.
x KDPA G|O|E& QIRYS UTF-82 MsHFAMof &

Souge Type
O O OSSR D O BOEEeA @ O Protosol ETTPISE dowd. ete

HER LiTF-8

Petat

By [0/EE) [ DG EDDATE % Protecied aras_Reputthe of Karsa_ver_| 2_2018_ulf she
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BAS S8 AU 22T

Hllg=

AH244%) O|HES HHBHLICE

FHH A D] e

"DESIG™ = ' J|'E S AND

"ORIG_MNAME" LIKE "% 5 2 =%’

= 02220

EET

| O, Search---

abc WDPA_PID
abe PA_DEF

abe MNAME

abe ORIG_MNAME
abe DESIG

W

abc

-';,,Lt| Q Search-- |

| &l Unique | |1EI Samples|

HAI|EE A
FEEEEEY

SOy

SR

HABS R
HLESTAGALLE)

'St EH !

E field

Double-click to add field name
to expression string.
Right-Click on field name to
open context menu sample
value loading cptions,

=

Loading field values from WFS
layers isn't supported, before
the layer is actually inserted, ie.
when building queries,

(& HH A v [ =210 |

/7B Rogxd 0 S EESRTEASP ERE =2 88
WDPAID WDPA_PID Ps_DEF NAME DESIG DESIG_ENG  DESIG

ORIG_NAME

Population of &

hMonurment

Nationa!
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L RRECEE Al S U
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L0 ooz Boies ()
# Zoom to Selection
T3 2HE0 207 (5)
B = =A|
20| ZA
Rename Layer

' Duplicate Layer
[l Remove Layer..

[T &4 EOIB B7)(0)
J BEE DC AHITI
Filter...

Set Layer Scale Visibility...

JE

R
ython Console

Useiface to access QUGS APl interface or Type
security warning: typing commands from an ur

Set CRS
e RS OGS 0222 HE.
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SOBAEK_YEWS.shpO|2t= 0|52z A&a EXELICt

Al | ESRI shapefile

L%  |DWGEODATAWSOBAEK_YEWS shp

HonE

HEH | EPSG4326 - WG5S B4

=L
e AT A
A0 A M =7t
P Select fields to export and their export options
v =
SERE
[] Force multi-type
[]Zap st

P[] H2(Extent) (HA4: 20|0)
v oo =4

RESIZE | NO

SHPT |

P ASAEY =
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A, O|A| ot 71 DH=Z gz HE HO0|0E YEMSLICh

’

AEER - 2R BRE =
BRENs MegssBoo dodEteas-T- 8-y B8 E= 20 R
L T - =g w ey B

]

T A o W RPN R U] =l W N i OTEN L AR e @ 5

2t oY EAMoZ Mo 2&S AFBS EHSLICL QGIS 3.4 TOW 2&2 A2 o
qgis.core®} qgis.gui ZES AEC2 E2{SL|CL T2tM QGIS APIE HIZ S&5H4

1 # HE| flojo] =7}

2 yews = QgsVectorLayer('D:/GEODATA/SOBAEK_YEWS.shp', 'Sobaek Yews', 'ogr’)
3 if yews.isValid():

4 QgsProject.instance().addMapLayer(yews)
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yews =QgsVectorLayer{DIGEQDATAISOBAEE_YEWS shp’,"Sobaek Yews',‘ogr)

— ifyews.isvalid():
CligsProjectinstance{l.addMaplayerfyews)
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1yews = iface.addVectorLayer('D:/GEODATA/SOBAEK YEWS.shp', 'Sobaek Yews', 'ogr')
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2 renderer = yews.renderer()

3 symbol = renderer.symbol()

4 symbol.setColor(QColor('#33a02c"))
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2 QColor().colorNames()
3 symbol.setColor(QColor('greenyellow'))

54



‘mfojH 2a
vaBlam

24 ==» QColor().colorMameas()

25 [alicetiue, antiguewhite’, "agqua’, ‘aquamaring’, ‘azure’, ‘beige’, ‘Disque’, ‘piack, tlanchedaimond, blue’, “plusviolet, ‘bro
wn', ‘burhrwood, ‘cadetblue’, ‘chartreuse’, ‘chocolate’, coral’, ‘cormflowerblue’, "comsilk, ‘crimson’, cyan’, ‘'darkblue’, "darkcy
an', ‘derkgoldenrod’, 'darkgray’, "darzgresn’, ‘darkgrey’, ‘darkkhaki’, ‘darkmagents’, 'darkolivegreen’, ‘'darkorange’, “darkorch
|, “darkred, ‘darksalmon’, ‘darkseagreen’, ‘darkslateblug’, ‘darks|alegray, 'darkslategrey, ‘darklurquois e, ‘darkviolel, ‘de
eppink, ‘deepskyblue’, dimaray’, 'dimgrey, ‘'dodgerbiue’, firebrick’, Tioralwhite’, Toresigreen’, fuchsia', ‘galinsboro, ‘ghosi
white', 'gold, ‘goldenrod, ‘gray’, ‘green’, ‘greenvellow’, “arey’, honeydew’, ‘hotpink, ‘indianred, indigo’, ‘wory, kKhaki, lavend
er, lavenderblush’, lawngresn’, Temonchiffor’, lightblue’, lightcoral, lightoyan', lightgaldenrodvellow’, "lighigray, Tighigre
an, lightgrey, ligntpini, lightsalmaon’, lightseagresn, lightskyolue’, ightslategray’, Tightsistegray’, ‘lichtsteslolug), lightye
llow', Time’, Timegrean, linen’, 'magenta’, 'maroon’, mediumaguamaring’, 'mediuvmblua’, ‘mediumorchid’, ‘'mediumpurple’
, mediumseagresn’, mediumslatedlue, ‘mediumsgringgreen’, ‘mediumiurquais e, medivmyioletred’, ‘midnightolue’, 'mi
nfcream’, ‘mistyrose’, ‘'moccasin’, navajowhile, navw’, ‘oldlace’, ‘allve’, olivedrat’, ‘'orange’, ‘arangered, ‘orchid’, "palegolds
nrod, ‘palegreen’ Galefurquois e, ‘palevicletred, ‘papayawhip’, ‘peachpui, pens, ‘pink’, ‘plum’, powderblue’, ‘purple’, red,
rasybrown’, royalblue’, 'saddiebrown’, "salmon’, ‘sandybrown’, ‘seagreen’, ‘'seashell’, "slenna’, ‘siver, ‘skyblue’, ‘slatablueg’,
‘siategray’, slategrey’, =now’, springgresn’, "steelblug’, Tan', Teal), thistle’, Tomato’, transparent, Turquaise’, violet, ‘wheat
o white, ‘whitesmoke’, vellow, vellowaresn]
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1yews.triggerRepaint()
@

“eik il Pt - GG - = IEEHl
ABER D ZET OEEL AL NEQ ERSEE WO Coemp [ReEea el | BRI RIRRO MEE

BRERE RS A BAP RAcLENE 00 T -6 4N E T =N
FiFAN- BN Tae =aE4s e @8
) Tim " i

Ea Ml i 0 5 B4
® o amlademir D

L] i | L L LR L]

I DRATRIC RN WD el g WAl(ioN §: TEn o FE S TR

I 2fo]o] M= HAZ AR Hell= Hs] Yo M0 HEEL AFUCE OfH 1NFHOUZ?!
2jofof 8 x|
¢ B®Te-FF0
] [ sobaek Yews SOBAEK YEWS |

ofzhiet 20| ZES ZIEHFAIT = HWGH T

fiface.layerTreeView().refreshLayerSymbology(yews.id())
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yews_orph = QgsRasterLayer('D:/GEODATA/SOBAEK_YEWS_ORPH.tif', 'Sobaek Yews Orthophoto')
if yews_orph.isValid():
QgsProject.instance().addMapLayer(yews_orph)

N O o b W N

yews_orph = iface.addRasterLayer('D:/GEODATA/SOBAEK_YEWS_ORPH.tif', 'Sobaek Yews Orthophoto')
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QGIS 3.4 Orfeo ToolBox(OTB) - (8) ZtA|&4M AlMZ|£ A|4AHSEY|
(o4 22)

o =22 Lol ZE0|M 27| g2 MYA+E Al EEF SHUSLIC
%A OTB BandMath =78 ALE3E FE22 HOIH2 FHAUCIL HAH FUCT

QGIS 3.4 mio|H &gat A= Ofelf =S I=RSHA|7| BHELC
PyQGIS Developer Cookbook | https://docs.qgis.org/testing/en/docs/pyagis_developer_cookbook/index.html

A

rir

A4z|40] AZ01 NDGRIZ AAHSE| 915k DO AEE NGRDLpy2E 24ZELICH

AN

L& NGRDLpy - CWUsersWUserDesktop®WNGRDIpy (3.54) - ©

File Edit Format Run Options Window Help
(¥ AR A0l F=2t
rasLayer = QgsPasterLayer( D:/GEQDATA/arph_ptb. tif’, ‘orph_pth’)
i1 rasLaver.isValid():
HasProject.instance(), addMaplaver(rasLaver)

|entries = []

#1H YHE FH=| (Fed)
rasl = QgsRasterCalculatorEntry()
rasl.ref = "ras@l’
rasl.raster = raslLaver
rasl.bandHumber = 1
| entries.append(rasl)

| #2H WHE HZ|(Green)
ras? = QgsRasterCalculatorEntry()
rasZ.ref = "ras@z?’
rasz.raster = rasLayer
rase.bandlumber = 2
entries.appendiras?)

[#3H YHE FHZ|(Blue)

| ras3 = dasPasterCalculatorEntry()
rasd.ref = "ras@3’

ras3.raster = raslLayer
ras3.bandlumber = 3
entries.appendiras3)

| #HGRD] HIAF (G - BY 7 (G + R)
| outputlaver = “D:/GEODATA/orph_pth_nardi.tif"
| calc = OgsPasterCalculator(' (ras@2 - ras@l) / (ras@2 + ras@ ',

outputlayver, 'GTiff', rasLayer.extent(), rasLaver.wid
| calc.processCalculation()

| addLayer = CgsPasterlLaverfoutputlaver, "HGERDI")
| HasProject.instance().addMapLayer(addLaver)

Lm:1 Col:0



rasLayer = QgsRasterLayer('D:/GEODATA/orph_pta.tif', 'orph_pta’)
if rasLayer.isValid():
QgsProject.instance().addMaplLayer(rasLayer)

entries =[]

ras1 = QgsRasterCalculatorEntry()
rasi.ref = ras@1'

© 0 N O O b WN -~

ras1.raster = rasLayer
" ras1.bandNumber = 1

1§ entries.append(ras1)

14

> ras2 = QgsRasterCalculatorEntry()
ras2.ref = ras@2'
ras2.raster = rasLayer
8 ras2.bandNumber = 2
19 entries.append(ras2)

21

22 ras3 = QgsRasterCalculatorEntry()
ras3.ref = ras@3'
ras3.raster = rasLayer
S ras3.bandNumber = 3
6 entries.append(ras3)

28

29 outputLayer = "D:/GEODATA/orph_pta_ngrdi.tif"
30 calc = QgsRasterCalculator('(ras@?2 - ras@1) / (ras@2 + ras@1)',
! outputLayer, 'GTiff', rasLayer.extent(), rasLayer.width(), rasLayer.height(), e
2 ntries)
calc.processCalculation()
4 addLayer = QgsRasterLayer(outputLayer, "NGRDI")
22 QgsProject.instance().addMapLayer(addLayer)
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5| @F7F 4AZ?!. QGIS 3.4 10|
L& Python 3.5.4 Shell

File Edit Shell [Cebug Options Window Help

Python 3.5.4 (v3.5.4:3f56838, 4ug &8 2017, 02:17:05) [MSC v.1900 B4 bit (4MDE4)]

on winSE . )
Type "copyright”,
e

"credits” ar “license()” for more information.

RESTART : C:#llsers#User#Deskt op#iGRDI , py
Traceback (most recent call last):

File "C:#fUsers¥lUserttDesktop®NGRD] . py”, line 2,

rasLayer = OgsBRasterlaver( D:/GEODATA forph_pth. tif",

in <modulex
‘orph_ptb ')

NameError: name ‘GasRasterlLaver’ is not defined
FRE
Ln:9 Col- 4
QGIS 3.48 Adstn 'F2{00el oo 2&'g HAFLC
=301 (F) | WE (Q) AE(R) CHOEH
3 ZA0UBY LY
@ Mo =2 CtrI+AIt+P |
Mi=d= Mlasl [ 9
Ofziet &0 mo| 2& 0| Malz=He,
. e . I — ) IniEhed Pt - OF = n
IfI'Ed.-:“ (‘-r'+*.—.t.'7'-_._.,_. L & I = =
7 : A=) W 5 LA ¥ = L=
£ Les L L o T = ]
Certspeye v
T M e
~
[ ]
rL Lo oE o
L B ey
{ ¥ T
..
o
-
"-':-
T e e e
LT LT R h s o Tk L] N W ] = (D e @i o8 3
Tjo[M B Aol AT OIROIN ‘HAY| 2ol BES 225,
. ==
(T =3

2 Use iface tu access QGIS APl interface or Type help{iface) for mare info
3 Security warning: typing commands from an untrusted source can lead to data loss andior leak
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QGIS 3.4 Orfeo ToolBox(OTB) - (9) H4l2q S700 oz F7}s17]

o =22 M UE EF7| 2EE US| flsh IAHE oo E=5 SHSL
AR 0| LZQ NGRDI 2| MATEZE SAHR(Ed, BEEHANE AtEstat gLt

v @ Zi2H 24
4% Raster calculator
4.¢ Reclassify by layer
4.¢ Reclassify by table
4& Sample raster values
¥ 719 &4
s — =1 o~ oH
o £2 %
Lot 4= &

LI .

2 Ofeflet 2242, 2iAE 20/0{= NGRDIE, #49(zone)2 1 U= HEH g O|oj= MOAHEE
Z |

O ddE &4 2 B=Y0 4&8F ZF0=2 07[M= 'NGRD

MUl
n

[=]

Q Fd &7

ufziolEf =z
2 -6 JAlolo

& omh_pta_nardi [EPSG:32652] =
e o LS

HE 1 (Gray)
T zone)= Sk Ol HET A0

L~ omph_pta_lsms [EPSG:32652] =

ME E FEO

MGRDI_
Atz SH

g3l dE

0% s

7l =222 &8, = =g T=2




AL EAE S2otH COhF Me 20| dAL=0|2, 07Me B, BE HAE MEistEL o
Q otz X
[ 174 Select Al
(&
=l : .
Ha Clear Selection |
=alzf ,
= s Toggle Selection
4 2% B4 r—
WD o
=
[] #icf o
|:| Ho
d
[] &gt
[ ] #=1Z} (mode)
[] CHkd (variety)
[] 24t
[12=
Ol MHE|O|M &4 E||0]=0 NGRDI_mean, NGRDI_stde?t Z7te|UELICH EF7| 2HES CHA| EHAIAH EXELICH
G orph_ptalsms: & WH| 5= 5247, WEBIE WA == 5247, HEE BH] =0 o *
', § & & LY meD B & Fd
meang2 meang3 varBQ warB1 varB2 varg3 MGRDI mean MERDE stde ™
1 156404405239 255000000000.. 20.79B2950747.. 223267040252.. 13.8465000057.. 0.00000000000.. 02035314530, 0006094745873
2 109061859130, ZSS.000000000.. BO.0976562500., 719730608764.; SO0N60258117.. 000000000000, -0.01219823509. 0.00851557650.
3 19.7364349365.. 255.000000000.. S51.09TI6T9RS7.. STETOBMG4375.. 47.6020507812. 0.00000000000.. 007351964449, 001152936893,
4 1IGESEETON.. 255000000000.. 20.8030001857. POO720345358. 410950395141, 000000000000, 000179509991, 000581513172,
5 31.7454528808.. 255000000000, 554587173461. 490533756530, ST.TT44508361. 000000000000.. 004672539342 O0.01882808561..
b : 2
T 22 a8 2o, =) i
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v 25
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Otzflet 20| Confidence?t 0.9 O|40|BAM predicted?t 1(dead tree)?l L|HE MEHsH EZELIC

(R 2 =47

classify_f_test 20 M2 A EH £2
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meanB’
meanB2
meanB3
varB0

varB1
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varB3
MGRDI mean
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confidence
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predicted ZLEZE 7|22 2 8dl(dissolve)E X35l EAHSL|C
(2 88l(dissolve) *
_ 4 & :
oletole =0 = oll (dissolve)
2= 0|
= This algonthm takes a vector laver
= classify_if_test [EPSG:32652] W

L R 7
Dissolve field(s) [optional]
i 0 e £
silE M2

DAGEQDATA Classifv_ T _test_diss sho

LNDS A 5 ME OIY 27
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