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ENVI — komplexni zpracovani snimku
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PRISTUP ANALYZA SDILENI
* Typy dat e Vizualizace * Shapefile
* Podpora formata e Pfiprava a registrace dat * ArcGIS Geodatabaze
* Podpora senzoru e Spektralni klasifikace * Mapy
e \/zdaleny pfristup e Extrakce prvk( e Snimky

ROZSIRENI

IDL, C++, Java, .Net, C#, Python




&l Spectral Library Yiewer
File Options

ENVI — komplexni zpracovani snimku

#ll #1 sam (reflectance.img):sam.img
Fi|Fe Crverlay Erlh ance  Tools  Window

» Spektralni analyzy — klasifikacni algoritmy, i A
@] Spectral Library Plots

p O St |<| a S Ifi <a CV: n Il n é St rOj e Flle Edit Ophtions  Plot_Function  Help

v . @Lﬂ Epip;)lar 3D Cursor AEX
Spectral Library Plods TN Doy i

 Analyzy obrazu T e B

pinonpin_ spe A ' W

5 ! :. Size|2 & Brightness|180 &

1 e
A Snap to Ground Parameters...

» 3D vizualizace

and Elevatio

A, of
= B il n|f’ g o oy

[ 3 #1 RiLeft Epipolar Image:AST_L1A_left_epipolar G:Right Epipolar Im... g@
File Overlay Enhance Tools Window 7 -

 Nastroje pro analyzu terenu

- Geometrické a radiometrické korekce
- Ortorektifikace a tvorba DEM

* Prace s vektory

gty
i

15 2.0
Twiovelenglh

@ Vector Window #1 : Cursor Query
File Mode Edit Options Help

» Zpracovani a vizualizace lidarovych dat
o ;;’(,p p%

Mode: Cursor Query
Active: "RTY [can_clmp.img)"



ENVI nadstavby

» Feature Extraction Module — objektove
orientovana klasifikace, extrakce zajmovych
prvku
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« Photogrammetry Module — ortorektifikace
leteckych a druzicovych snimku, vytvareni
mracna bodu ze stereosnimku

3|NPOIA UOI}I3410)

« DEM Extraction Module — tvorba a uprava
digitalnich modelu terénu

» SARscape Modules — sada nastroju
» Atmospheric Correction Module — odstraneni oro pokrocilou praci s radarovymi
vlivu atmostérickych podminek ze snimku daty



ArcGIS® _~

ENVI & ArcGIS 4 9

ENVI Toos pro ArcGIS a ENVI pro ArcGIS® Server

Vymena souboru mezi ENVI a ArcGIS pomoci Geodatabaze
Otevreni snimku z ENVI v ArcMap stisknutim jedineho tlacitka
Cteni pGvodnich ENVI soubor(i v ArcGIS

ArcGIS Map Projection Engine v ENVI

ArcGIS ENVI
(ArcGIS Desktop, Server, Image Server) < —

%
Geo
Databaze




% Untitled - ArcMap - ArcEditor,

® File Edit Wiew Bookmarks Insert Selection Tools ‘Window Help
Layer: @rosse_change &2 -\,:(- =2 500
D& i)
=

-l £F Layers @ ArcTaalbo
+ % 3D Analyst Tools
Yalue +- i Analysis Tools
P High : 129620001 a Cartography Tools
+ % Conversion Tools
[ Low : -15250,000 + a Data Interoperability Tools
rosse_2008362_181% + % Data Management Tools

Informace ze snimku primo do Vaseho GIS

Low : 130 = % Feature Extraction
rosse_2005346_194E 2 Extract Features With Ruleset

Value = & Image Processing

High : 21411 2 auko-Threshold Difference Raster

/ Vv 7/ /7 /7 '
2 Calculate Image Difference
I Low : 126 2 Calculate Thematic Change
2 Classification Raster Ta Yectar
2 Classify With Training

2 Classify Without Training
2 Cleanup Classification Raster

VvV /V 2 Detect Anomalies

/ / 2 Intersect Rasters
2 Threshold By Percentage
= & Image Workflows
= Detect Anomalies with Threshalding
Y= Detect Image Difference With Thres
Yu Detect Thematic Change 'With Clean
= Supervised Classification With Clean

¥r» Unsupervised Classification 'with Cle

Automaticka instalace novych nastroju do ArcGIS I

+- @ Linear Referencing Tocls
+- i Mobile Taols
+- 5 Mulkidimension Tools

soucasne s instalaci ENVI g

+- {5 Schematics Tools

+ % Server Tools

+ a Spatial Analyst Tools
+ % Spatial Statistics Tools
+- i Tracking Analyst Taols

L

File Edt Duplay Views Help
eDaAnN® &KlowrD ON-»EBDA Q] PIaw
E ' O J Q-
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}" .l‘{‘{ d \ = " » . o e - e I"‘_":L.'E:‘jurc:e Selection Favortes | Index | Search | Results — a ENI|||II TI:IIII|5

ndows  Help

EEBO 3o v?e - = @] Anial
> : » o~ a L2 - % Example EMYI Tools

8,921 Meters

e : g Convert Raster Format
Locaton: (25 Mome -Crere Dota - % Feature Exkraction

> & & A
% w e

78 4o : e . 09N o et BT R %9 A o M(p 2 Extract Features 'With Ruleset
e Fog d90 f4 07508 N\ a0 sd . omety & | 1[5 @i -8 Image Processing
- BT . o Sl b S : ¥ e {52 it oA T Er=a futo-Threshold Difference Raster
Calculake Image Difference
Calculake Thematic Change
lassification Raster To Veckor
Classify wWith Training
Classify \Without Training
Cleanup Classification Rasker
Dekect Anormalies
Intersect Rasters
Threshold By Percentage
- % Image Morkflows
ow Detect Anomalies With Thresholding
::}_. Detect Image Difference Wikth Thresholding And Cleanup
::}_. Detect Thematic Change With Cleanup
::}_. Supervised Classification With Cleanup
::}_. Unsupervised Classification With Cleanup
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$65678 27.292 Decimal Degrees




AreGiS toolbox £ 3 Spoluprace ENVI s ArcGIS Serveres
Enterprise rozsiruje moznosti vyuziti,
zpracovani a analyz snimku

ENVI Tools jako sluzby AG Serveru

Cteni Image Service v ENVI
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Vyuziti ENVI v praxi — uzivatelské ukazky

Zapadoceska univerzita v Plzni

Fakulta filozoficka, Katedra archeologie
Mgr. Lenka Starkova, Ph. D.

Projekt MULINEM (Medieval Urban Landscape
iIn North-eastern Mesopotamia)

Vyuziti snimku CORONA, WorldView?2 a
FORMOSAT 2 k analyze archeologickych
oblasti v oblasti reky Tigris (Arbil)

Kombinace spektralnich pasem,
Highpass filter...

‘ jr\rasnoaar nral:

\ %ﬁga Stavropoll

e s&:%

Kar-a,c{h‘a\y-che(nkes_' i

‘ Georgia,, Da{g‘es Epumlgasman Sea
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Vyuziti ENVI v praxi — uzivatelske ukazky

0—=: m 4 Vichol

B Bouda Kamenna more a antropogenni plochy

Projekt Grantove agentury N o

- Kosodrevina husta (> 80 % porostu)

Kosodrevina fidka (30 % - 80 % porostu)

Alpinské travniky zapojené s vysokym zastoupenim smilky tuhé

o ° ey ey
. 3 i s -
l , I l Ive r 2 Ity Ka rI Ovy n " ,. ; s - 7 Travy (vyjma smilky tuhé) a Subalpinska brusnicova vegetace

Alpinska viesovisté

PIF UK, Katedra aplikované geoinformatiky a ' G [
kartografie

RNDr. Lucie Kupkova, Ph.D,

Mgr. Renata Sucha, Mgr. Lucie Cerven3

Bc. Lucie Jakesova

Klasifikace vegetace nad horni [ SR AW S
nranici lesa v Krkonosském B 0 L RaR e S
narodr

ENVI + Feature Extraction B T o T

4 alpinska viesovisté

/

5 subalpinska brusnicova vegetace

6¢ druhové bohaté porosty, dvoudélozné
7a titina

9 smrk

objekty zajmu

Ortofoto, WorldView-2, Landsat el T e AR

800 m




Vyuziti ENVI v praxi — uzivatelske ukazky

VURV., v.vi.,
CZU v Praze a

CzechGlobe, v.v.i.
Mgr. Jitka Kumhalova, Ph. D.

Monitorovani experimentalniho
pozemku v Praze Ruzyni pro
ucely precizniho zemedelstvi

- High: 9.81 - High: 1.19 Vynos 2011 [t/ha], pSenice ozima
C T T e

- Low: 2.63 . Low: 0.58

0.6 5.0 6.0 7.0 8.0 13.5

VWbrané vegetacni indexy odvozené ze snimku druzice
0 50 100 200 m LANDSAT ze dne 4.6.2011 a vynos pSenice ozimé z roku 2011,

PO rOV n é n I/ Vy n O S CI a I I experimentalni pozemek VURYV, v.v.i., Praha - Ruzyné
vegetacnich indexu

ze snimku Landsat, QB a WV?2

- High : 449626 N

Low : 426108 A

V / \rCGls a _NV 50 100 200 m
Topography wetness index a globalni solarni radiace,




Vyuziti ENVI v praxi — uzivatelske ukazky
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Novinky ve verzi ENVI 5.3

Podporovane systémy, senzory a datove formaty

Integrace ENVI LIDAR
ENVI Photogrammetry

Cross Section

Casoprostorova analyza
DR SR AN R SR ID R — .




Podporovaneé systémy, senzory a datove formaty

Operacni systémy
Mac OS X Yosemite a Windows 10
Podpora ArcGlIS 10.3
ENVI-ArcMap interoperabilita
Vstup
OGC GeoPackage (GPKG) vektor
Vystup
Export vsech rastru do geoprostorového PDF

.;;&‘;.3.‘;' !

g !
5 :i’g P :

Nove podporované senzory a

produkty
Pleiades & SPOT NITF

Deimos-2

DubaiSat-2

SkySat-1/2 Google data
Sentinel-2A MSI Level 1C




Druzicoveé snim ky QuickBird

lkonos
g - A— Geoeye

* Rychlost zmapovani uzemi N0
e Bezkontaktni metoda Landsat

OrbView
» Objektivita , y

e Aktua

NOSt

« Vyuziti spe
oe A



Druzicové snimky — deleni podle rozliseni

Prostorové — velikost pixelu na zemskem povrchu
data s nizkym a strednim rozlisenim
data s vysokym rozlisenim
data s velmi vysokym rozlisenim
Spektralni
volba spektralni oblasti — viditelna, infracervena, termailni... cast spektra

pocet spektr. pasem — panchromaticke, multispektralni, hyperspektralni snimky
Casové — navratnost druZice na stejné misto na Zem

Radiometrické — pocet hodnot (stupnu sedi) kazdého pixelu v obraze



_\

Prostoroveé rozlise

Landsat

30 m MS; 15 m Panchro

s VRSERPRETS

.2 5m Pa

4 m MS; 1 m Panchro

E* B

2,4 m S; 0,

6 m Panchro



Spektralni rozliseni

Spektralni pasma: Elektromagneticke zareni o ruznych vinovych délkach

kosmické GAMA ultrafialove aC - mikrovinné radiové
zareni zareni zareni Areni zareni zareni

A =0.4-0.7 mikrometru

viditelné spektrum



kosmické GAMA

zareni zareni

Geologie
Zemedelstvi
Vojenstvi
Lesnictvi
Hydrologie
Zivotni prostredi...

Nni rozliseni —

W

ultrafialove
zareni

mikrovinneé

zareni

radiove
zareni

Chlorophyll Water absorptio
70— absorption ‘
= 60—
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Porovnani spektralnich pasem druzice Sentinel-2 a Landsat 7 & 8

lSentinel-Z MSI
Landsat 8 g
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WorldView-3 SENTINEL . .

2014 . ) ..
0d 20 e Serie Evropskych druzic
Panchromatické pasmo — 0,31 m srogramu GMES/Copernicus
3 Pareviych pasem - ?'24 M Sentinel 1A — radar, 2014, 5 m
8 pasem v Kratkovinnem Sentinel 2A — multispektralni opticka druzice
iInfracervenem pasmu - 3,7 m 5015
12 pasem v kanalech CAVIS - 30 m 13 pasem ve viditelném a NIR spektru

Rozliseni 10, 20 a 60 m
https://scihub.esa.int

2013 - Pleiades 1A a 1B, Landsat 8
2014 — ALOS-2, Deimos-2, KOMPSAT-5, SkySat-1, SPOT 7 ...
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Integrace ENVI LIDAR g . e

Prima prace s lidarovymi daty e

Primé cteni LAS/LAZ pomoci File >
Open & Drag-n-Drop

Generovani DMP | DMR
Extrakce ortofoto

Tvorba vrstevnic

3D zobrazovani bodového mracna
podle vysky, intenzity, RGB

Mracéno bodu 3 ‘vyékQSb‘ k’gu wzuallzac,e v ENVI

& L Ly “ -
ol - TU L P



Geiger-
gerrnodeljDARsenSOr

Integrace ENVI LIDAR

ENVI LIDAR APl integrovano do
ENVI API

- Snadnejsi vytvareni vlastnich extenzi

s vyuzitim nastroju na zpracovani
idarovych dat

- Davkové zpracovani a vyvoj pro server

E_RODT~D1RJ %

- 'fi  R, &  r:le i o7 DIR=
- o B T P— e P dasy B0 C\lidar\Dats
Automaticka extrakce 3D prvku R e S e At
, p .“ i o " ‘:‘; v} ,x ; '.;: & C\UB " . nt(_ ‘—-‘ =
, W oy = R A METTA s > e.gpenPﬂl

pgiﬂtC1DUd =

s nadstavbou Feature Extraction e e R

: +cloud
: printj pﬂlntC1
- budovy, stromy, linie a sloupy S==" o LT 5 close the gt ¢
3 / V4 --O'i_ﬂ C].‘DUL' nse
elektrickeého vedeni > . point

_- - .‘— .\‘—\,-\— rl,—]‘-‘-r {— ‘{-‘ —l

loud object.




ENVI Photogrammetry

e VO

optl

* RycC

'ba 3D mracna bodu ze stereoparu
ckych snimku
nlé a presné zpracovani, tvorba LAS

souboru, pro oblasti, kde nejsou dostupna data

z LIDARU
» Lze vyuZit rozsahlé archivy druzZicovych snimk(l e —
+ Snadné vizualizace a dalsi zpracovani bodového © =T Tl o b
mracna v prostredi ENV VRS M«m%
» Navazuje na predchozi ENVI Orthorectification =~ 7. 5 y*’*x?ﬁ x"\

Module s moznosti pfesné ortorektifikace
zaloZzené na matematickém modelu od firmy — “EeEal v AR
Spacemetric A PR BSRLERT NwP T




ENVI Photogrammetry

Podporované senzory:

DPPDB s RPC parametry

Geokye-1 - format DigitalGlobe (.til) a PVL
IKONOS
Pleiades-1A
QuickBird F
SPOT-6
WorldView-

1%
o8l
o4

. 9 : s i o ity
s : Y b Y Q e fg o b jonsag: | -4 "*u Frgoon taat RS OPE & % o
& $ A t'*‘ D pave S . - CARER T S GaE
AT BT ol e Sl e

4> s o Faw e

Pléiades-1 — Melbourne, Australia



ENVI Photogrammetry

Vytvareni a zpracovani 3D bodového mracna ze snimku

KONOS ulder, Colorado

-
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- 4 4 .. [E= ';,:I',,,_. aral Anahesi

Casoprostorova analyza R *g,,j,l,:;d;;r e
- g Regrid Raster S

@ v vy ey s e | - Regid Raste

. D $Z 000000 ﬂ Reqgrid Rast
SpatIOtemporaI AnaIySIS TOOIS Input Raster Sefes ORI .| |F 0 i H F':I"I:II'II:' |5t

Grid Defintion  |Coord. system + extents + pixel size

» Regrid Raster Series LR

Extents

— Regrid Raster Series (vlastni nastaveni) |

— Regrid by Index (vybrané snimky)

Optimized Soil Adjusted Vegetation Index

— Regrid by Intersection Puel S

- qeg rIC Oy U n IO n Resampling Method

¢ S e ri e S P rOfi I e TOO I Output Raster Seres  1\Demo_Out'\RegridRaste
[ 7]

S
Z 073
(@)

— Profil série snimkd ukazuje zmeény
hodnot pixelu v Case

~~" Healthy Crop

e
wn
)

~~ Stressed Crop
~. Area of Crop Loss

:ﬁ‘\—'r*l*l4filiﬁﬁ

| ' O TS W VNN CHNNS VUK WU TR R VR R T o .|



Casoprostorova analyza

ENVI

File Edit Display Placemarks WViews Help

ions* Go To

01 Nove

Fa o

Co Py 1)

| Import = | Export +

" Northern Latitudes (1360,674) _
Middle to Northern Latitudes (2645,2066) General |Cuve
Middle Latitudes (2887,3290) Voo
Southern Latitudes(2662,4722)

Data Value

Flot Title

FEB 9 MAR 20 APR 28 JUN 6 JUL 15
Time




ENVITask System

* vyuziti programovaciho prostredi

DL |
* ziednoduseny objektove orientovany T

e = envi(/CURRENT)
pristup

if e eq INULL then e = envi()

; Create list of files to perform spectral index calculations
filelist = File_Search(’'C:‘\Users'\jpeters\Documents\Data\Airbus\Ag\Processing\Precision', "*.dat")

® nynll pFeS 13 5 dOStu pn>I/Ch , E NVlTaSkS”, ; Get the Spectral Indices task from the catalog of ENVI tasks.

Task=ENVITask( ' 'Spectrallndex")

<teré je mozné volat a definovat k nim

Task.INDEX = ['Optimized Soil Adjusted Vegetation Index’]

Oa ra metry ; Define output raster URI

out_dir = "C:%Users\jpeters‘Documentsi\Data\Airbus\Ag\Processing\Precision’\0S4AVIL®

7/ 7/ 7/ / 5 Eﬂﬂp over euery.Fjle.
» davkove zpracovani ot P et s e

output_file = out_dir + path_sep() + '0SAVI ° + file_basename(file)
raster = e.OpenRaster(file) ;make sure to add the extension

* snadna upravitelnost T

task.output raster uri = output file
task.Execute

. ,IDL - Python Bridge”

END




Dal¥i novinky v ENVI 5.3

Edit Raster Metadata
Editace metadat

Editace klasifikovanych snimku, nazvu a
barev tematickych rastru

Nové spektralni indexy
Normalized Difference Mud Index (NDMI)

Modified Normalized Difference Water
Index (MNDW!I)

Atmospheric Correction Module
Upgrade QUAC algoritmu

(maskovani a podpora NoData apod.)
GMTED2010 Download

@3 Edit Class Names and Col

| Import...

Raster Filename 5T

Class Names

Clazs Colors

= Pemanent Wetlands

Lisplay result

['!E Set Raster Metadata

=N Eol ==

=k Add.. 3¢ Remove.. [ Import..

Raster Filename
Header Location
Columns

Rows

Bands
Interleave

Byte Order

Data Type

File Type

Header Offset

Band Names

Land_Cover.dat

Same as raster file -
161190

104424

1

Host (Intel) -
ENVI -

]

USGES NLCD 2006 Land Cover &

Edit USGS MLCD 2006 Land Cover

21

- &
Perennial lce/Snow |i|
Developed - Open Space
Developed - Low Intensity
Developed - Medium Intensity -

Iy O U

Edit OpenWater

-~ ™ Background

B oven vi-io S

----- Perennial lce/Snow
- Developed- Open Sp +
L) 4

OpenWater. m il
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Inka.tesarova@arcdata.cz
support@arcdata.cz obchod@arcdata.cz
www.arcdata.cz




