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The use of NDVI and NDBI techniques for monitoring the growth of maize: a case study

of Mae Phrik District, Lampang Province
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ABSTRACT

Animal houses are very important to the animal husbandry industry, the
demand for domestic animal houses has increased considerably, the production of animal
houses is insufficient to meet the demand and the volume is uncertain due to the production.
With the soil, the weather causes heat to heat from the very quiet and risks having to compete
with other economic crops that yield better returns than usual. Study on the plant cultivation

in Mae Phrik District, Lampang Province.

Mae Prik District, Lampang Province, most farmers cultivate maize for animal
husbandry. This study was conducted to study the classification of maize acreage areas using
the Vegetation Index (NDVI) and the Building Index (NDBI) for classification and comparison. It
was correct that both techniques were effective. Different or not according to the growing
period, divided into 3 phases: start planting, growing, harvesting. To compare the statistical

value
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ANYAZLNUNNTTUUNUTZANAITIENRY NTOLNUNLENUIZLANTNINEINTHE)
2.2.2  a17Ed Sentinel-2

Sentinel 1ulasenisanufisudnsiansneansves EU Copemicus Programme laglasinis
sentinel2 Anfiunsnnglanisauaras European Space Agenc yUagduiianiiies 2 a34( identical)
inisdrsraivdeyasiuiufe Sentinel-2A(launch 2015) war Sentinel-2B(launch 2017) 58Uy
ﬁudﬂ%azﬂamwmaa sentinel 5895U 13 §auad1uduUY MS 990 visible, near infrared,a¢ short
wave infrared Fayan1nszdu High spatial resolution (10-60 m) fliuilvihnisaseunquialan i

£

MANUAULAzIIaYNS Jseanstuiindeyadinng 5 u

Sentinel gniRIUNTULHDTBISU application #1499 1WUMTAYAT , N1SE1ITIANTNENT , N15TANTSHY

AUR ,N15IANITNSNINTUT 1aZDUS
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M15197 2.1 AUANYULVBIANLIABY Sentinel-2

Spectral bands for the Sentinel-2 sensors. %]
Sentinel-2 bands Sentinel-24A Sentinel-2B
Central wavelength (nm) Bandwidth (nm) Central wavelength (nm) Bandwidth (nm) Spatial resolution (m)

Band 1 — Coastal aerosol 442.7 21 442.2 21 &0
Band 2 —Blue 492.4 €6 492.1 €6 10
Band 3 — Green 559.8 36 559.0 36 10
Band 4 —Red €664.6 <l £64.9 31 10
Band 5 — Vegetation red edge | 704.1 15 703.8 16 20
Band 6 — Vegetation red edge | 740.5 15 739.1 15 20
Band 7 - Vegetation red edge | 762.8 20 779.7 20 20
Band 8 — NIR 832.8 106 832.9 106 10
Band 8A — Marrow MIR, 864.7 21 864.0 22 20
Band 9 — Water vapour 945.1 20 943.2 21 &0
Band 10 — SWIR - Cirrus 13735 31 1376.9 30 €0
Band 11 - SWIR 1613.7 91 1610.4 94 20
Band 12 - SWIR 2202.4 175 2185.7 185 20

S—— o

(1317 https://medium.com/geo-datascience/download-sentinel-2-high-resolution-optical-

images-with-python-2581c6fecdQe)

2.3 Aasrzvinvinanisvunssal (Normalized Difference Vegetation Index: NDVI)

At sal (Vegetation Index) AoAriuaniNdnsiuvasisnssannuRa lng A uI

o 1 A add vowu o oa ol _p e o, v = ac Aa v ad
NNTUIYNATUNLNBIVDIAUNTWIIUNVINEIUTIRULAZ AL Feion1s9lenldeunnidnts
1S8A91 Normalized Difference Vegetation Index (NDVI) 1Jun1511@1AMLANA19U99NS

ALVOU VOINUNT 5819119 AULNADUNTIATULIIAAUANL B L TAIUA WALV dRduTuan

]
=

NaUINYRIIADIARUNaUS Ul MU ud nwaLN1SNSEAURULUNARIaNNST (1) vl NDVI

1 ! 1A

ISP = 1 Y dy ! A 1 = IS
fA10g5eming -1 84 1 agglunisulanaladedu nanfean 0 vunadlufinenssaluden

Y

aglunund1sialuraieiien 0.8 w39 0.9 nunedadininivnssaluegmuinduiinlunei

aa

Aana nssnuRadenssaUnAguaziAnsazveulutedulnddunssaganYnay

[

@ o 1% a1 [ Ad a @ a a 14 1 1
G]’]QJ@QLVNE‘{LL@QV]’]GLM NDVI llﬂ’]L‘U‘U‘U’Jﬂi‘u%m%‘ﬂ‘wu&l’]Lﬂu%u%%mﬂ’]ﬂﬁ‘iﬂ%%8‘1458‘1/1’3’]&646@%’3&

a [ 1 4

A Y a v o Qv a Y o Y] ¢ aal s ° =~ |
ﬂaus[,ﬂal,ﬂﬂﬂﬂu‘i/lﬂ,ﬁ NDVI llﬂ'ﬂﬂaLﬂFNﬂ‘U@ugJ ﬁjﬂﬂiﬂiﬂWUN?Lﬂuuq‘ﬂgmﬂqﬂqiagwaiﬂ,usﬁﬂ\?

[
s a1

AdulndsunsILsARININIAAUALBTIUA LAY ViNl9 NDVI fiandnaunidlaeunfaniaziian

[

g5 0.1 19 0.7 wihuleeilaunisaail

(NIR - RED)
(NIR + RED)

NDVI =


https://medium.com/geo-datascience/download-sentinel-2-high-resolution-optical-images-with-python-2581c6fecd0e
https://medium.com/geo-datascience/download-sentinel-2-high-resolution-optical-images-with-python-2581c6fecd0e

15

NDVI fa avtnsnssalnedd Normalized Difference Vegetation Index
NIR A8 n1saziauluenaulndaduns e
RED A8 N15azyioulutianauin1ueuiulasdne

2.4 3Lﬂiwﬁﬁ‘nﬁma¢hﬂéwqﬂa§1ﬂ (Normalized Difference Buil - up Index : NDBI)

v a a

Aasziaviinanedilgnasiadunsiessianuduiussenitveamgiiuialud osuas

Y 9

Usziannsldnfunse daUnaguiulaen1sins1endeyaannsnsiaduauiioun lnegainis

Y
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a 1 ¥ v =

agvpUARUYBIANNUIKILYRTINgAIneaTe Menanedu waznatedu Augumgiluudazylaia

q

Dousset kay Gourmelon (2003) AYgduNS

_ (SWIR-NIR)

NDBI =
(SWIR + NIR)

NDBI fi siytiFsugnase
SWIR A9 N15aLNDUTENINBIPAUDUNINIAAAUFY

NIR Aa n1saznouluy9naulnasunsLse
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2.5 1@Na159UINNYITDY

1) Statescu Florian,October (2017) laAnwtdgaiunsiSeuieusuininuwnnang

Un@A (NDBI) wazsvdanuknnssienssas (NDVD) taglgninanenniifieuwed Landsat-8 911
ANUENTUSTENIRUNINURIAY (LST), NDBI waz NDVI tn1zauseuluias (UH) uans

(% ' [ ' [

89UINYN150I09TUUT IO N ALAL N TN UR g UuinTul uvaLilaawazyUUnN lasi Ha
NDBI \Jusiusdiuiugivaaering UHI vuitufuazannsaldiduddiaiasuliiu NDVI

IGIRIRIERIGE

2) Tek Bahadur Kshetri, Published on September 30, (2018) TaAnw L AgItUNIg
AAT1LN15A1UIAL NDVI, NDBI wag NDWI Taels Landsat 7, 8 @1u1sanuabaniumlny
aviBunnduudiantniuvamdsnudenimuaziuauiaunnud aruazidenvesdoya

=~ a & I~ ~ & A a a o a
WWQLWUNWQQGUU (ﬂ'ﬂr]llagL@EJ@leNWUV], ﬂ'ﬂ’]magl’@ﬂ@lﬂmal’ﬂﬂmim, AITHALLDYNNIN

radiometric, ANUALLYATIATI), AU UG TUTEAUNFITUILLANTUTEWININITILUN

Y
Uszian eya Landsat dAnuenindu (waudil, waudles, wauauas, waudunsise, way
AuTeu, n1siUdeud) Panchromatic band tddmsuiiinaniuaziden Yeya Landsat 7 &

[y

& & Ay = = ' A o ) a ¢
MNUA 8 LLUUWIU?J@U%V]SUE]NUa Landsat 8 4 11 N@N1TANWYINUIT AYUAINIUNITIATIEN

v aa 1

sUsuuvadedld NDBI wag NDVI dvfidarduluduwaluuniafiauingandniiuusding

DILaz U5 UYIIA BU a@snsauuUiunandulaeonlusis

MNDW! = (Green — SWIR) / (Green + SWIR)
For Landsat 7 data, NDWI = (Band 2 — Band 5) / (Band 2 + Band 5)

For Landsat 8 data, NDWI = (Band 3 — Band 6) / (Band 3 + Band 6)

TuvziRgaiuan Normalize Difference Water Index (NDWI) agj%wﬁw -1 89 1 eevluan
141 NDWI 98111031 0.5 NN TN AIL08NINUINTILENLE S AYNTTUINNLUaIUtAdNe

o dld 1 ] 1 =
AUANYILZNITASHUNUATUINDY TSI 0830.2
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3) 33m91 adnauds (2560) laAnwuAgfunsussgndlideyaniadioslunisin
Anenmniskaniud1Uznds lulndnnensiunszsing Smdnmunanys ufunuasnsi
2 30 570 Slawandnieduogil 3.7 furels uazdAdndoadouninsgiuegil 0.405 iilo
WisuiisuRudnen nnisnanvesszima lulnsmizdan wa. 2559 nuirAadesiy
d1Ugndavausena v 3.4 dudels wasAnwimsadiinuiinisndnduduesndaves
inwasnslugunensunszineg Sdnennluniswdnaifidigenitdiszduuseine ogred
Hodfgynsana

[y o

4) ayiug lues (2561) adanwinisusvandldautifianssas (NDVI) Tunisfnun

U

ANENINNITINNEUANTIILUAUN 871LNBLTE9UDe FIWIALTLI18 IN1SANBINITINLUNNUT

wnzUgninilagldaudinamssas (NDVI) uaz aviladus19al Bunsusea (NDID lun1sdwun
flufluazuioumainugniesteamaiang 2 Tilussavsaw unnsrstunielinugag
szognanssEul iy 4 919fe deulmizUgn, Bumzugn, 1Aule wa (v
Aea WiodunUisuisudimisadnnuinaisuiiiewssa (NDVI) vesing fiawade 0.03,
0.04, 0.05 wag 0.05 AuaIFULaEAFITANAIIAIBUNTNTA (NDI) Ues $125A1Lade -
0.03,0,-0.01 uaw -0.02 sudFuINMTasiufiudeyaaninuasnsfionizugn 412 20
sewuidaedonananmiiiu 677 58lansusiels dletisudunandnindsvesssimdlngly
UnsinnzUgn w2559 nuiranadetmssdulssimanindu 666 Alandusols 910 g
Ansinuiaiedonandniniuiisinedowes Smindesss daganiiamanan 917

o v aa

seAUUITINADE NN A AgYNI9atA
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unil 3
/ANTUNUIWY
nsAnwIeInsidimaila NDVI Au NDBI Tunsinsunisiasyiivlnvesdnnlnadesdainsaldnu

DUNOWUNSA F9InaUNe vilaLUS UL TisuAUSEENSAIW (NDVINDBI) 989971 naLdeednIimaile

Tyufiauwaug1nInnu
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3.1 35n15ANW

[ %
[ I

n3easIdlaldayaninaieniienes Sentinel-2 Tugiiou wouniau 2562 -

[

unAu 2563 taeuuadu 3 Fassezhanmsiasaiivle Inelidiesvezaaisail

[y

FruFunsizlan 2. 99093giula 3.9unuines wazldmaiadviifionssa (NDV) fu
watladyidsgnasns (NDBNTunsdmunmulimzdandnlnadesdn uudagdranimunliuazd
NaNlea1NIUSBATULNNNAIATIZRA8ITN1TN9A DA EYINNSIUSsUL U 2 wedadl mataluuld

Arasugilunisugninlnadesdafinnninfu

3.2 Joyauazuviasdoya
1. pmniiey Sentinel-2 Tugiufeunguniau Y2562 - unsan U2563
2. Joyanisinggndnlnaveanuynsnsgnewinin damdndiu

U e 2562 — 2563



3.3 \a3psiiouasTusunsuiild
1. Aulvannn EarthExplorer
2. Tsunsussuvansaumnan1agienans Arc Map 10.4.1
3. TUsunsuUsEIananIne e Erdas Imagine 2014
4. Wsunsudmsendaya Microsoft Exel 2016
5. TUsunsuUszananan Microsoft Word 2016

3.4 N15AIZRTaUA

U

b

1. Msideniuannmaieniiien Sentinel-2 Tugas haumguniau V2562 - 1nsnA

2563
2. IANANEAT T YULA LI IAIHITILLULA
3. FampULARUTIRNE
4. thieyadiuil Alinawzgnininaidedn iuanadugaiumdadas (Point)
5. dinweneanafisntn Mosaic Wiefiazlinmaneaiiisureiu
6. N manea1LieuLviLdy NDVI wag NDBI
7. Sunsunshalndfiuiiulag ﬁﬁﬂmwwﬂgm’h’ﬂwmL??méfwi
8. WAs1EIARviNYNS U NDVI LLawhﬁﬁuﬁ?wQﬂa%N NDBI

[y

9. WSpuwiguAP NN gsas NDVI wazanadadslanasis NDBI Indmnuduniusiunsell

Y
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3.5 YUABUNISYINNU
3.5.1 JUAUNIIANIU AN INENEATBY

- 1A https://earthexplorer.usgs.gov/ ﬂzﬂi’]ﬂgﬁdmﬂﬁﬂaﬂﬁ addressplace

(%
4

a ¢ A Ao a o
NWUN - WUNNNBINIT AFNY Show

= USGS

science for a changing work!

EarthExplorer

We are aware of an issue that affects how footprints are displayed for scenes that cross the International Date Line (IDL). This issue does not affect the integrity of the data, only how it is being displayed on
the map. This issue is also resulting in scenes from the same latitude that cross the IDL to erroneously appear in users search results. These issues will be resolved soon. Contact custserv@usgs.gov with
additional questions.

| search Criteria [JENERN Search Criteria Summary (show

1. Enter Search Criteria

Clear Search Criteria

Seiect a Geocoding Method

AddressiPlace )
Fealure (GNIS) ‘
Address/Place

PathRow

O e ]

i‘ US Feat J World Featres

Feature Name
State

Feature Type
X v

29A 3.1 35n15AUlnannINALgY

- JupeusslUidaniun@nen Address/Place > 391Ina1Ue 91nTuAAN Show

KML/Shapefile Upload

Select a Geocoding Method
Address/Place v |

Address/Place
[éi“ﬂ.nau:iwf'sn Fnind e |

AN 3.2 LABNATAUINTNYBINUN AN




- ALAUINUNANET DNDLUNSA F9IRA1UN

Search Criteria Summary (<oom Clear Search Criterla

NN 3.3 AILAUINUNANET

- 1d vl sdesnisamitdlluanninlates Data Rage Aandl Data Sets

Cloud Cover || Result Options

Search from: | mm/dd/yyyy 3 to:| mm/dd/yyyy

Search months: (all) v

Data Sets »

AW 3.4 AruAIuLRauUNdaIN1sANIdLlan



- L’ﬁaﬂﬁ Sentinel > Sentinel-2 > Additional Criteria

| [J Use Data Set Prefilter (wnat's This?) ‘

‘ Data Set Search: | ‘

expected dataset, click here to refresh your list -

[+-Aerial Imagery

# AVHRR

[+ CEOS Legacy

¥ Commercial Satellites
[ Declassified Data

[* Digital Elevation

[+ Digital Line Graphs
[+ Digital Maps H = =

Additional Criteria »
[ Global Fiducials

FEHCMM
F1SERV

*Land Cover

FLandsat [J

HLCMAP

' NASA LPDAAC Collections
¥ Radar

=]

O E g Sentinel-2

+UAS

[+ Vegetation Monitoring -

AINA 3.5 LaNANMEN Sentinel-2

- @®n Cloud Cover > Less than 10% > Results

Data Sets:
Sentinel-2 v |

Entity ID
Tile Number

Cloud Cover
All

Less than 10%
Less than 20%
Less than 30%
Less than 40%
Less than 50%
Less than 0%
Less than 70%
Less than 80%
Less than 90%
Less than 100%

Clear All Criteria

=

Muil 3.6 Eenwasidudvasuadiaeiign
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- AenameuilTfedn1Inilian Aanyt Download Options > Download L1C Tile

in JPEG2000 format (777.32 MiB)

Data Set Click hare 9 expent your resuhs » (&
Sentinel.2

<

10: L1C_T4TOMY_AS13715_20101022T0M0G53
Acquisition Date: 201571022

Platform: SENTINEL.28

Tie Number: T4TCAN

Yedd/7LHAWS

10: LAC_TATONY_AD13715 20181002T040263

Acquisision Date: 201511022 m
Platform: SENTINEL.26
Tie Number: T N

v d L) L1C Tile in JPEG2000 format (777.32 MiB)

10: LIC_T4TONV_ACZ2552 20191017TC34845 Download Product . )
Acquisison Date: 20161017 rowse in GeoTIFF format (5.81 MiB)
Platform: SENTINEL.2A

Tie Number: T470NY

Ydd/LHEWS

10: LIC_TATOMY_A22123_20180617T040224
Acquisition Date: 20150017

Platform: SENTINEL.2A

The Number: T47C0Y

Yeid/LBWO

View Item Basketl » | Submit Standing Request »

i 3.7 andinanninanisy Sentinel-2

- 9hnns Extract files adnuiilwasuiden Extract to.......
= S2A_MSIL2A_20190917T034531_NO0213_R.. 24/9/2563 17:35 WInRAR ZIP archive 1,148,056 ...
= S2A_MSIL2A_20190917T034531_N0213_R.. 24/9/2563 17:35 WIiInRAR ZIP archive 1,154,119 ...
Open

B Share with Skype
[®] Upload with ShareX
B Open with WinRAR
‘ Extract files..

| a Extract to 52A_MSIL2A_20190917T034531_N0213_R104_T47QMV_20190917T145435,

I Edit with Notepad++

K Scan with Windows Defender..

| Share

Norton Security >
Open with >
Restore previous versions

Send to >
Cut
Copy

Create shortcut
Delete
Rename

Properties

AN 3.8 Lan files AN



3.5.2 UABUNTIAULUUA(Composite Band)

- \WalUsunsu Erdas Imagine 2014

v~ ERDAS IMAGINE 2014

A 3.9 TUsunsu ERDAS IMAGINE 2014

- @an Spectral 1d8n Layer Stack

a = U = ! & v
- ARNLEBNATWATYUANANHULARZLUUALYIUT > OK

24

Input File:
File  Multiple

Lookin: [& img_data

[} T470Mv_20200130T035009_B01jpz ) TA7GMV_20200130T035009_BBA jp2
I T47GMY_20200130T035009_B02jp2 [ ) T47QMV_20200130T035009_TCljp2
) T470Mv_20200130T035009_E03 jp2
I T47GMv_20200130T035009_B04jp2
) T470MV_20200130T035009_B05 jp2
) T470MY_20200130T035009_B06 jp2
() T470MV_20200130T035009_B07 jp2
] T470MY_20200130T035009_B08 jp2
) T470MY_20200130T035009_B09jp2
] T470MV_20200130T035009_B10,p2
] T470MV_20200130T035009_B11.jp2
] T470Mv_20200130T035009_B12,p2

= 3 T

Cancel

Help

Recant

Goto

File name: 47qmv_20200130t035009_bBajp2

Files oftype: JFEG 2000

grevscale : 5430 Riows x 5430 Columns x 1 Band(s)

,*E;

2NN 3.10 YInIn1igd Sentinel-2 1WlUsLASY

- thamfiTuuuudid1n afin Open (Ctrl+O) > enludsiiiugy > OK

Select Layer To Add:

File Raster Options  Multiple

Lookin: |3 2013-05-20

';| L1C_T470MY_A020407_20190520T 040004

File name:  |layerimg

Files oftype:  IMAGINE Image (*img)

truecolor: 10980 Rows x 10980 Columns x 6 Band(s)

A 3.11 AINNTIULUUALDIUN
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3.5.3 TURDUNITANVDULIANUIFANEN

- UANINEEANITEUT P VIINTTIUBUUA b

Lo . e w I

< W_—

AN 3.12 ATWSAUBUUA

- lvdveulaiiuAIun > OK

Select Layer To Add:
File

Vector Options

Lookin: |3 2019-05-20 v s T |

Z1L1C_T47QMV_A020407_20190520T040004
9 JStuAlea,sh Gancel

Help

Recent

Goto

File name: | StudyAreashp

Files oftype: ' Shapefile (*shp) " @

Filename: d:/vijai/sentinel-2/usgs/2019-05-20/StudyArea.shp — Size: 20012

AN 3.13 files VAULYADMNBHUNIN
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- \Benfidesile Vector > Paste from Selected Object

- PANTNE Aci002820 (:Aoi) > Adnfiveulumiagy

()
Y. &

Fit to Reset 22 .
Frame s

selecting thi

© Press F1 for more help.

= I
NN 3.14 LAFDIUDAAVAULYA

- \Benfn3esile Raster > Subset & Chip > Create Subset Image

AT 3.15 AAVIULYADILNDMUNINVDINTNANIUAGUNTIULUUALA



- Aenfiu > A0l Tiidenidu Viewer > OK > OK

=] a = a o
AINN 3.16 LadNN Save AMNNAAVBULVH

- 581U3LLﬂ33JU§33J’3@NﬁQNLﬁ§’\J > Clise

Select All Select... (] Help

AN 3.17 59015U52UaNaVD9LUSHASY

B Process List - O x
Row Piocess Title State Progiess ad
1 ewkspace
2 Modeler - unning model subset pmdl Processing ponts 8%

27



lanmueuluniunAny Aagy

° A= o = B, st o A ¢ X

a o I a 4o s v
AN 3.18 VBULUADADLUNINNNINTITFINLUUALAD

Y
=1

3.5.4  ihdayaiud fiimsnzugndilnadesdnduaaadugaduiulas

(Point)

Waluswnsy Microsoft Excel 2016
XH Excel 2016

AN 3.19 TUSHNTU Microsoft Excel 2016

28



[ '
1% A I

deganunmzUgninilnadssdn iveanynsnsgnouinin Jamina1uns

Y

T idausazudamenidu XY dagy

A | B z D

1 & X Y [EETENT
2 1 513358 1926080 15-n.u.-62
3 2 513164.6 1925969 15/9/2562
4 3 153128 1926040 15/9/2562
5 4 497261 1940039 20/9/2562
6 5 496117 1943035 27/9/2562
7 6 497824 1939145 24/9/2562
8 7 497093 1939909 27/9/2562
) 8 496330 1941806 15/9/2562
10 9 497511 1939456 15/9/2562
11 10 497369 1940927 15/9/2562
12 11 497311 1940726 15/9/2562
13 12 496610 1940771 15/9/2562
14 13 496965 1941233 30/9/2562
15 14 496814 1941598 30/9/2562
16 15 496886 1940456 23/9/2562
17 16 497737 1938623 20/9/2562
18 17 497643 1938704 22/9/2562
19 18 497627 1939470 30/9/2562
20 19 497378 1940822 15/9/2562
21 20 497007 1940154 15/9/2562
22 21 496242 1942623 20/9/2562
23 22 947834 1942182 27/9/2562
24 23 497831 1942180 30/9/2562
25 24 497756 1941689 28/9/2562
26 25 497710 1941483 28/9/2562
27 26 497447 1939754 30/9/2562
28 27 496865.8 1940839 30/9/2562
29 28 496476 1941280 30/9/2562
30 29 497464 1941634 24/9/2562

497255 1940401 24/9/2562

o o [ v dy v ¢ [ 1 a
AN 3.20 C‘I’lLLWNQﬂWiLW’]ZUQﬂ’U’YJIWﬂLﬁﬂﬁﬂﬂ'ﬂlﬂﬂﬁ']LﬂﬁLLﬁJWﬁﬂ

\Walusunsy Arc Map 10.4.1

@ ArcMap 1041

A7 3.21 TUSUATH Arc Map 10.4.1



=

- Aan? File > Add Data > Add XY Data...

'
a =

- Aany WA Exel ﬁiéj Save > Add > OK

30

2NN 3.22 UANARLUIUSIATH Excel 197 Arc Map

3.5.5  UININAIEANNLNUT Mosaic inanaglinmwargaiigusnany *nsain

Y
=1

mMuarganisnlinsaunguunAne

- @ANY Raster > Mosaic > MosaicPro

- pAnfiwdesile Display Add Images Dialog

] & @ K y & B A ® 69 ma b % @ 3 W5 ) RN

AN 3.23 A5 MosaicPro N MANTWABNU




Add Images

File Image Area Options

Look in:| 3 20190317
J composite bands gdb
1 ERDAS

—Jexgdb

] S2A_MSIL24_20130317T034531_N0213_R104_T470MV_201909177145435 Help
S24_MSIL2A_20130917T034531_NO213_R104_T47QNV_20130917T145435

% | mosaic.img
Q_] ndviimg
<

File name;  |layer2.img

Files of type:  IMAGINE Image [*.img)
truecolor : 1830 Rows x 1830 Columns x 6 Band(s)

LHENAINANBATUNLAYINN1TTILLUUALED > OK
ABNLATEIVIINEYNTIYRA Vis

ABNTILATDE Dispay raster images

31

DEdG LR LT

=g
e_ok ]

Cancel

Bv-mNoxseaasn

Heoewmn B2

L ]

Feknix B2

s Ressrcle  AMS  Onine Exchide Arsss Ikennaion E quakoed Image Dodged C:
01:30Aspes g Eniie NN 00000 v
0200102y Enwe NN 00000 v

X

UGB R e &an

AN 3.24 ANSUINTNEDN
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AANTILASP9® Process > Run Mosaic

Run Mosaic...

Preview Mosaic for Window...

Delete the Preview Mosaic Window

AN 3.25 AT89NBNITABAIN

@enNuuYin > Save

Output File Name

File Output Options

Look in:| &3 20200130 = = Sl

I LIC_T47QMV_AD15145_20200130T 040256

(1 LIC_T47QNV_A015145_20200130T040256 —_—

B_]Iayel.img Cancel

&) layer2.img Help
Recent ...
Goto ...

File name: |Mosaic w
Files of type: | IMAGINE Image (*.img) v|L%* &

truecolor : 10980 Rows x 10980 Columns x 7 Band(s)

AN 3.26 LHINNUN Save



3.5.6 JUNBUNITINIWTU NDVI ag NDBI

- @an Raster > Unsupervised > NDVI

7]
v A

33

- A9%® Output ualdentes Index Ty NDVI @enuuuanlglunisyinn w NDVI fiann

halnan OK

Raster

Sensor

i Indices

subsetimg

A I > a Landsal 4TM - 6 Bands

Index Oplions |40 Options

Input File:

Output File: [.img]

‘| &

ndviimg

W

Unsupervised | Supervised IMAGINE Hypersp

1
2
3
4
5
3

Objective > Formula:  (NIFi - RED) 7 (NIR + RED)

Band Selection

0485
0.56
0.E6
083
165
2215

Wavelength units:

|

Index| | NDVI - Normalized Difference V egetation Index

v [ PSMM Al

I Y NOV Band ‘Wavelength|Width NIR Red

0.07

0.08

0.06 v
014 »

02

0.27

micions:

View

Preview ..

Batch

Paiameters

~

Param | Value Description

~

Help

AN 3.27 VUABUAISHINTN NDVI

- selUsknsuyinnisuseunana

i Process List

Row Frocess Tite State
1 ewkspace
2 smprocess Executing Add

Select Al

Progress

Select..

OrD

ANH 3.28 san15UsTNIaNaRINIUSHNTY

Help




Raster

Untitied:1 - ERDAS IMAGINE 2014 P——

W A Q@ b K O T WS

3.5.7 YuABUNIIAAIN NDBI

NN 3.29 AW NDVI

- U nAlAYIINITTINLULATUNN > AAN Raster > Unsupervised > NDVI

- \d@en% Output File T9doni save > Index Tildenidu NDBI > AOI Tsiiden  Viewer >

OK > OK

Raster

a0
—=

Unsupervised

“ r Der § " '

NDVI

Batch ADI

Choose Index to compute

= & o
AN 3.30 YUABUNITNINTN NDBI

i Indices
Input File Output File: [img)
subset mg = ndbiimg
Sensor
Landsat 4 TM - 6 Bands
Index Options 170 Options
Index || NDBI - Noemakzed Difference Buk up Index l * [OShowar
F THUN USIUE -~
omula | MCARI? - Improved Modified Chiorophyll Absorption Ratio Index
odiied Red Edge Simple R —
Band W woved Modihed T riangular posphen
1
| wmakzed Diference V egetation Index 5
NDVI Red Edge Normalized Diference Vegetation Index
PRI - Photoch al Reflectance Index
egetation Index
Ressstant V egetahon Index
/ Red)
makized Diference Vegetation Index
Index
wew Improved Vegetative Index
View Water Index v

Help

34



| B Process List

salUshnsuYinnNIsUsTUIaNa

Row

Executing Add

2NN 3.31 59N15U52UIANAINTUIHASTY

AINA 3.32 AIW NDBI

CHUCED BN S -

35



5.3.8 JundUNTAI IndWuuUas NinsizUgndidlnadesdnd

- dmnaneidu NDVI i s lnduuastnilug

I.‘ “ . — o
Lal e ©
aa

AN 3.33 IWANIN NDVI

a a A & b
- AANNLATIDNND Drawing > Polygon
- @enlwa point 1w

g.J/ Y o aal s 1 aa a
- ”i]’]ﬂu‘L!sLWV]’]ﬂ’]iﬂ’]iﬂf\]vLVlsliLLUa\‘i“U'NL’Ja'W]lIﬂ’liLiiJLW’W‘UQﬂ

Manage Data Raster

) A ®» Grow ~

# g ) B %Y EasyTrace

) E3 Lock Ii s o

Polygon

ycations

© Press F1 for more help.

Contents 1 x

=[] w= 2D View #1 D \

+ -
= -|v] By subsetimg
| Background

AT 3.34 YUABUNITAD NG




3.5.9 YUABUNITIATIZVAINYUNYNTTA NDVI hazan

<

- Wan iy NDVI 1N

37

v

ayHgIUana319 NDBI

- AaN7ATele Raster > Supervised > Signature Editor

Y

AN 3.35 N15USTUIANE NDVI

a

Panchromatic ~ Drawing  Format  Table

Unsupervised |Supervised| IMAGINE Hyperspectral Subpixel Knowl|

Raster Untitled:1

@ [ md] i @ B -

Objective - - Engin

ised Classification

¥ | signature Editor l

Featore

Signature Editor

¥ Feature

Starts the Signature
d & Editor dialo

R Area Frame S

- Tvraniian Nlevinasadlngly udaluiipsesile Create New Signature (s) From AOI

9

'
a

- Add eamlavinisadindudaswisdgndalnadtlinsuyngs

. Signature Editor (No File)

File Edit View Evaluate Feature Classify

Help

0 gt s wia va

Class # > Signature Name Color

Red

Green

Blue

Value | Order  Count |FProb. [P/1 HAIFS *

# Signature Editor (No File)

File Edit View Evaluate Feature Classify

Help

@D +b & T MIA VA

Class#t > Signature Name Color
1 Class1 |
2 |Class2 [ ]
3 |[Class3 [ ]
4 Class 4 |
5 Class 5 L

Fed
0.024
0.049
0.030
0.000
0.000

Green
0024
0049
0030
0.000
0.000

Blue
0.024
0.049
0.030
0.000
0.000

Value | Order | Count

[ IE IR NN

[ AP IR N

550
479
430
437
737

Prob. |P|I|H|A|FS | 2
1000 v v v v
1000 v v v v
1000 v v v v
1000 v v v v
1000 v v v v

AN 3.36 M3sngaulasnizUgndnalng



donynge uasluniesesile Merge Selected Signature esaulmugaieniu
1% Delete Selection 1-6 9an waIAANTILATNEE Display Statistics Window
awladnsadinues NDVI fagy

Tviwuuilauasu 3 raailaniual’ vivisuas NDVI kag NDBI

i Signature Editar (No File)
File Edit View Evaluate Feature Classify Help

S0 +b&EZ A VA

Class # > Sig'-a| Merge Selected -Sugnatures bed Green | Blue | Value | Order  Count | Piob. [P/ 1 |H A FS

Class 1 B o024 0024 0024 1 1 550 1000vvvv
Class 2 Bl 0049 0049 0049 2 2 479 100V v v
Class 3 B 0030 0030 0030 3 3 430 1000vvvv
Class 4 Bl 0000 0000 0000 4 4 437 1000v v v v
Class 5 B 0000 0000 0000 5 5 7¥F 1000v v vv

‘ Signature Editor (No File

File Edit View Evaluate Feature Classify Help

s |waan[zMa va

Class # | > Signature Name Color Red Green Blue | Value Drder | Count | Piob. [P/ 1 H A

Class 1 0024 0024 0024 1000w v v v
Class 2 0049 0049 0.049 1000w v v v
Class 3 0.030 . 0.030 1000w v v v
Class 4 0.000 . 0.000 1000w v v v
Class 5 0.000 . 0.000 1000w v v v
B » Class B . 0.000 1000w v v

Create a New Signature Editor

o
File Edit View Evaluate Feature Classify Help
@D+ & T MIE VA

Class # | > Signature Name Color | Red Gr

1P Class & I oo Univariate
Layer Minimurm I aimum Mean Std. Dev.

1 -0.074 0.230 0.038.

g Statistics (Class 6) - [m]

Covariance

! Close

AN 3.37 YUMBUNITUIAT NDVI 21N LUSLNSU ERDAS



ToyanImuas NDVI ¥aeszeemaisumizdandnilnaiesding

€

@0+ & T MIE VA

Class# > Signature Name: Color | Red Green

Blue |Value | Order | Count | Prob. P|I|HA FS
1) Class 6 B 0000 0000 0000 3 6 1503 1000v v v

B Statistics (Class 6)

Univariate
-~ Layer Minimum Masimum Mean Std. Dev.
1 0.074 0.230 0.053 0.037;

Covatiance

0.001
e

AW 3.38 A1 NDVI vaslusunsuluauwizUgn

Toyan1nved NDVI ¥345ensiasaaulanvasininmidesing

[
0+ &L T A VA
Class # |> Signature Name Color Red Green Blue |Value Order Count | Prob. \P|I|H/A FS “|
1» Class 12 0.580 0.580 0.580 12 12 266 1000v v v
® Statistics (Class 12)
Univariate
Layer Minimum Maximum Mean Std. Dev.
1 0147 0.577 0.457 0.079)
T Covariance
Layer 1 o)
|
| 1 0.006
v
|
{(Cose ] [ Heb ol |
__

A7 3.39 A1 NDVI vadlusunsulugaanisiasyiule
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% | & o v N
- %a;&amwma& NDVI ?I?QﬁgﬁgLﬂULﬂEJ']GUENGUTJIWWLaﬁNaG\’J

24

@0+ &=L T A VA

Class# > Signature Name Color | Red Green

Blue | Value Order | Count ' Prob. P|I|H A FS
1 Class 6 B 0335 0395 033 6 6 2235 1.000v v

v

i Statistics (Class 6)

Univariate
Layer Minimum Maximum Mean
1 -0.055 0177 0.040

Covariance

Close

AN 3.40 A7 NDVI vasluswnsuludaRuien

- Uayan1mued NDBI ¥asszuznisinizUanvestilnaliesdnd

Std. Dev.
0.026

1 0.087 0.344 0177

Covariance

e

AT 3.41 A1 NDBI vaslusunsuludaaunizyan

[
@0+ & ZMIEA VA
Class # |5 Signature Name Color | Red | Green = Blue | Value| Oder | Count |Prob. (P | |H A FS
10 Class 6 B 0040 0040 0040 5 6 1077 1000v v| v
g Statistics (Class 6) — ]
Univariate
Layer | Minimum Masimum Mean Std. Dev.

0.040

40



Uoyanmyes NDBI ¥39szezn15iasaiulnvestnilnaidesdn

4

@0 +L & S A VA
Class # |> Signature Name Color | Red | Green | Blue |Valus Order| Court |Prob P|I[H|A|FS
1) Class 12 05% 053 05% 12 12 266 1000v v v

i Statistics (Class 12)

Univariate

Layer Minimum . Maximum Mean Std. Dev.
The Univariate Statistics for the Current Signature

1 0.087 0.476 0.352 0.055

Covariance

AT 3.42 A1 NDBI YadlUsHnIuluY9NsRTYAULe

o ) 2 A 1% P
%amﬂaﬂqwsﬂaﬂ NDBI SU’NS%EJ%Lﬂ‘ULﬂEJTU@ﬂGU’nIWG’ILaEJQam

[

@0 L& 2 MA VA

Class # |> ignature Name Color | Red Green Blue | Value | Order | Count Prob. [P | |H A FS

1» Class 6 0.522 0.522 0.522 6 6 2161 1.000v v v

b Statistics (Class 6) = ]

Univariate
Layer | Minimum Maximum Mean Std. Dev.
1 0.067 0.407 0176 0.033

Covariance

AN 3.43 A1 NDBI YaslUsunsulutaLAuLien
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a2

uni 4
NaN1578

AsdnwInsldmaila NDVI fu NDBI Tunisiinaiunisiasaivinesdininmdedns
N3Ny Snnewinin Ywindiue {Adeladmuautaanisiinsgiesndu 2 suuuu fe 1.
nsuszgndldinada NDVI Au NDBI Tumsianunisugndnnlnadesdnd Tull w.e 2562 vessune
winsn Fendnaung 2.U5suiisuaUsednsnin (NDVI,NDBI) lagilasnenaien1snagauni1senn T-

Test VBT NINALASIARNT

4.1 nsuszgnaldmaiia NDVI fiu NDBI Tunasiianiunisugndralnaiaesdnd Tul w.A.2562 va9

DUNBBANIN F9INAIUS

M50 4.1 waneA1vneanaves NOVI lundsldusslovunau fhasumnzugn vivue ¢ Ussam

Usgnn Minimum | Maximum Mean Std.Dey N (Pixel)
dnalnaidesdnd | -0.074 0.29 0.053 0.037 1509
Hufiunaetin 0130 | 0.219 0.029 0.038 11135
Huditn 0.169 0.376 0.242 0.035 4487
ﬁuﬁmui Ju -0.035 0.544 0.289 0.075 6166

A5 4.2 wansrvnsaniaves NDBI lunislduselosunau daasumizdan viavun 4 Usean

Ussnn Minimum | Maximum Mean Std.Dey N (Pixel)
dnalnaAeadas | 0.087 0.344 0.177 0.040 1077
Huflumaatin -0.166 0.397 0.022 0.095 11135
Hudidn 0.169 0.376 0.242 0.035 4487
ﬁuﬁﬂg Tnu -0.035 0.544 0.289 0.075 6166
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M3 4.3 Lansamseiiares NDVI Tunislgusylovuiinu taaasgivln visuun 4 Ussian

UsgLnm Minimum | Maximum Mean Std.Dey N (Pixel)
dralwaideednd | 0.147 0.577 0.457 0.079 266
Huiunaatin 0.089 0.546 0.181 0.087 242
Hudit 0.421 0.575 0.508 0.036 211
ﬁ"uﬁmui i 0.149 0.545 0.452 0.07 156

AT 4.4 Lansameanaues NDBI Tunslouselesunau faaasgauln svun 4 Yssian

UszLnn Minimum | Maximum Mean Std.Dey N (Pixel)
dnalwaiaeednd | 0.087 0.476 0.352 0.055 266
WNuflungatin 0725 | 0.333 0.249 0.354 221
Wudit 0.296 0.417 0.352 0.021 210
Nufivgdou 0.266 0.521 0.413 0.060 53

AN 4.5 LEAAIAINNEDRYDY NDVI Tunstdusylevunmu

<

ULNYT NIUA 4 USELAN

YN
Usznm Minimum | Maximum Mean Std.Dev N (Pixel)
dnaTwaiaesdnd | -0.055 0.177 0.040 0.026 2235
Hudiunaain 0.107 | 0.139 -0.005 0.023 6425
Hudivn 0.060 0.366 0.146 0.038 3031
ﬁ’uﬁﬁa‘! Jnu 0.030 0.397 0.211 0.055 1662
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A15799 4.6 LanAIMIeanAvad NDBI Tunistdusslevtdinu traiuiien e 4 Uszuan

Usznm Minimum | Maximum Mean Std.Dey N (Pixel)

FTwmdsdnd | 0.067 0.407 0.176 0.033 2161

Huiumaain -0.182 0.255 -0.052 0.062 6425

Hudiv 0.060 0.366 0.146 0.038 3031

ﬁuﬁmuj nu 0.030 0.397 0.211 0.055 1662
— —

4.2 Wisuiguauseansniw (NDVI,NDBI) Tagdasieiaien1snagaaun1edns T-Test Y99
}24 g 3 I3
P1INALRYIFND

Anwinsdnuuniuiivgninalnaiesdnd lngldainnisinseiainsasieuuasued

v A

AYAULANAITYNTTM (NDVI) wazAInIsasiauilatveA1nvidaan (NDBI) vas

v ! = ! A ! ! a a ! < ~ ! =
VUANTNAIEATINYL 3 YNLIAT AB SU'NLW’W‘UQﬂ ‘U'NL“\]iEyJLG]UI@ LAZYINNULNYY TEUINGU

=

W.A.2562 wazU W.A.2563

a 1 |

1. yaaevaNyRgILI1en NDVINDBI vesiuiitnizUgndilnaidesdn unnd199nvuiingg

1A

TdUselovinmuutndunsall Nszdumnutiatiu 95%

AULAFIUNNNTINY
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A ]

- auyRgIuvan : wuiwzUgndnilnadeednifuiunnisidusslenivingu

Taiumnsnaiu
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a X A 1% X o cw v ¢ a A ! Y]
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a a ¢ 1 aa | a ¥ dy v & A I (% ¥
HITWN 4.7 LAAINANITIIATIEN V’]’]“Vﬂﬂﬁﬂ@%'NLﬁllLWW%UQﬂ “ZJENGUTJIW@LB‘ENﬂGYJL@JEJLVIE’J‘UﬂU fﬂﬂfﬁ

Usgloninauviindu Tuauyigiun 2

issian
& .Y
PUNLWAIU
&y
wunih
&4 1w
WuAniLu

o a [V
21 Inaduesad

NDVI
0.053
0.029
0.242
0.289

NDBI

0.177
0.022
0.242
0.289

ayunan1maaaulaglusunsy

t-Test: Paired Two Sample for Means

NOVI NDBI
Mean 0.15325 0.1825
Variance 0.01726425 0.013557667
Observations 4 4
Pearson Correlation 0.87655392
Hypothesized Mean Difference 0
df 3
t Stat -0.924860248

P(T<=t) one-tail
t Critical one-tail

0.21162664%
2.353363435

P(T<=t) two-tail 0.423253298
t Critical two-tail 3.182446305
a 0.05
Significanae UnSig

NANTTIATIZY A1 NDVI az NDBI 903 lnadesdnidamioudu lausslosinauvindugnuinan

P(T<=t) two-tail ¥ALNINY

a0 1

[

0.42 FanannitArseautgd1Agy 0.05 39 Yuas H1 gausyu HO 1

W18AL31 NDVI Lag NDBI wesd1lnatdssdniliunnaisainiisdue s sdidudfgynisedia

A1 4.8 LAASNANITIATIZY

L3 !

Useleviinauviindu Tuauyfgium 2

AMSERATINSYLAULR Fast I lnadssdndillaisuiu nsld

Uszian
& .Y
HWUNwuaaun
&=
Aunih
| e
WunwLLu

. 3 [ s
1 Tnalansdnd

NDVI
0.457
0.181
0.508
0.452

NDBI
0.352
0.245
0.352
0.413

t-Test: Paired Two Sample for Means

NDVI NDBI
Mean 0.3995 0.3415
Variance 0.021859 0.00463
Observations 4 4
Pearson Correlation 0.851838039
Hypothesized Mean Difference 0
df 3
t Stat 1.199643441
P(T<=t) one-tail 0.1581909
t Critical one-tail 2.353363435
P(T<=t) two-tail 0.3163818
t Critical two-tail 3.182446305
a 0.05
Significanae UnSig
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ayunansnagaulaalusunsy

NANITIATIZI A1 NDVI kag NDBI vastnalwadesdniidoisuiu Touselovunfurindusgnuine

o w

P(T<=t) two-tail AU 0.31 FaunnitArseautied1fsy 0.05 39 Ufeas H1 gausu HO Wy

o w

W1BAILIT NDVI ag NDBI 90391 lnatassdniliunndisainiivdus aiidudfgynisadn

a

A1597 4.9 LAAINANITILASIZY ATNIIEDRTILAULALY Va3t lneLdsedniilaieudu N1y

Usslovunuyiindu Tuauyfgiui 2

Ussian NDVI NDBI t-Test: Paired Two Sample for Means
M Inadnednd 0.040 0.176
Flununasin -0.005  -0.052 NDVI NDBI
Fludh 0.146 0.146 Mean 0.098  0.12025
Flunyitu 0.211 0.211 Variance 0.009682 0.0138923
Observations 4 4
Pearson Correlation 0.747251086
Hypothesized Mean Difference 0
df 3
t Stat -0.563264816
P(T< =t) one-tail 0.306304533
t Critical one-tail 2.353363435
P(T<=t) two-tail 0.612609065
t Critical two-tail 3.182446305
o 0.05
Significanae UnSig

ayunanIsnagaulaalusunsy

NANTLATIZY A1 NDVI taz NDBI vasd1lwadesdndmloipuiu Tduselepinfustnaugnuiim

ISP ! [ o w

P(T<=1) two-tail @Ay 0,61 FasnninaArsedutiod Ay 0.05 31 Ufias H1 seusu Ho fu

MN8ANI1 NDVI ag NDBI vesdminadesdniliunnasainiivdussediiedrunisaia
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1580 Multispectral Instrument : MSI Ysznauluaig 12 Band
N153LA1Z9 NDVI 1z NDBI 984a1L718% Sentinel-2
NDVI = (NIR-Red)/(NIR+Red)
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