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ENVI: ENvironmental for Visualizing Images
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Atmospheric Correction NILTF - NANR=ZARY FILVEROKRIMIEZIT) Y 2 —I/LTY, BEHER
NORK[DEZEZREL T,

DEM Extraction AT LFARTERIHIEZEST —X (Digital Elevation Model) %3t 3 2 £
v 21— LT,

Feature Extraction FT7V U bPREEDEY 2 —IITY, WEDE T LIEBEDKETH o 0EE

TEREEERY, A—YDORDZF 77 b (B, BR. AL #
%) #EGISHEL EFT,

Fi-. BEET —XERITY — L THBENVILIDAR TIXZDEY 2 —ILZ{EH
T5ZETEY., K MEBEREDF TP 27 b AHHB T ENATEET,

Feature Extraction®> 2 —JLIC & B EIRDIHH
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Photogrammetry WICEEBERN DAY TV A JBERZERT 570D EY 2 —I/ILTT,
AT LARTEBRZFERT S ETIRTRBET —XDERDITI Z &N
TZE7,

NITF NITF 7T — X DFmHAI, EZRAAZYR—FFBHEY 12— T,

ENVI Crop Science BEBRVCUAV/ FE =B ETRE LY ILF AR MLEGRZ AW T,

3% DR OREREZHEICITO/HDEL 2 —ILTT,

SARscape BRFEEOL —X (SAR) BEROBITAIRZITI /20 DEY 2 —I/IL T, &
RAVR LB TFSEATICINA . BIDF 7> 3 v Z IR 5 Z & THRIIE
M REETHITY T EDHRKRET,

Deep Learning TensorFlowZ (FH L TEREFEET L Z L —Z> 7 L., ZREFHEE XN
7 MUVEEICESWTEBRRNO 7 1 —F v 2B ELET, CXEMEICIE
IN—RT7EHHY)
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£l BESOILMKEDWES
BT X<, THIE 0
L

Y KECK o B 0D 7= 8 O HOFL ] ks
é% T5 18 | H 7= AR, REPIEAT (R
cs_mztl%%% ¥ L7, ENVILIDARZ{ER L.
ODiﬂ?ﬁéE EVERRT BT & T 5 SRR EDEM (BB
mET I \\D|g|tal Elevation Model) % KE 7% iz
—JRAET -2 oHlEHLTWES,

. Csmzl:l,ft X, UTZ2&EH - 5€& L7-KK*,
- EES5VER. IR Z2EEERD O ERXAIZE

7~
N A

ar |

52 ENTEET,
1. %EM?&‘BEZ‘E (Curvature) & 1&F} (Slope) =&
2. & (M) #EzsE CSItkE
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« ENVI Discussion ¥ FR—LR— HIZKRIToNTHEY, 22—V REHPEEDFTZEPCPERORBAITZ T,
o https://www.nv5geospatialsoftware.com/Support/Forums/aff/216

GitHub
. ﬂé%ﬁg%—:i STEE - BEINTWLAGiItHUb D R— T, ENVI OKEREIEICBET 24 A0 — FAREE I 1

» https://github.com/envi-idl

o Why GitHub? Team Enterprise Explore Marketplace Pricing Search Signin | Signup

| ENVI
A collection of tools for ENVI, the EMvironment for Visualizing Images.

E‘ @ Broomfield, Colorada ¢ hitpfharrisgeospatial comProductsandTechn...

[;-] Repositories 12 () Packages M People 1 Projects

Ej Grow your team on GitHub
GitHub is home to over 50 million developers working together. Join them to grow your own
development teams, manage permissions, and collaborate on projects.

Type: All ~ Language: All ~
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ENVI 6 Windows10 / 11
ENVI 6.1 [Start Menu] > ENVI 6.1 > ENVI 6.1

ENVI Classic 6.1 Mac
/Applications/NV5/ -> ENVI6.1D 77 A O > % &R

2;» ENVI Help
ENVI LiDAR 6.1 .
Linux
ENVI-IDL License Administrator -~ ~ . N
e — I venwit AV FEAST S

IDL 9.1

—— g
3 3 [ 3 4

IDL 9.1 Command Line
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Placemarks

Views Hel

2o 122802 V[ 4 o

Server

ors v 4 Annotations v |G To -]

e & e e el ©0 | b 5B

Toolbox

Overvien v =
E Z
S cb boulder msi Favorites

@] Anomaly Detection
- Band Alesbra

{_ Chanee Detection
{__ Classification

{__ Grop Science

(51 Deep Leaming

| Feature Extraction

e Filter

- Geometric Correction
{_ Image Sharpening
- L

| Machine Learning o
(| Mobility ANY

(. Mosaicking / _— )l’ll\ “/ {v z
(| Radar

6| Radiometric Gorrection
| Raster Management
L Reeions of Interest

(| SARscape

| Spatiotemporal Analysis
| Spectral

| Statistics

{__| Task Processing
 Terain

(- Transform

L Vector

£ Workflows

i Extensions

@ Band § (660.0000)
@ Band 2 (560.0000)
@/ Band 1(485.0000)

Y —IbiN—

Y

¥y

2,

LAveR—

Layer
Dataset Name | ab_boulder_msi
" Description | Demo QuickBird 2 data courtesy DieitalGlobe, Inc. Not for commercial use
Type | QuickBird
ensions | 1024 x 1024 x 4 [BSQ] Unt
Projection | UTM, Zone 13 North
B 28 Meters
Datum | WGS-84
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e g F——— ] 2' I
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o 7 /r}l/%ﬁzﬂ < %)H?\]ZE\ i%ﬂ__\c:gai—g—% E ENVI
\/ — }b)(_) |'7 /f / I\\ |'7 O)/\EIJ 79: t\ N /r \/ Fn_Ie cE;:I]i:nmDispla}.r Placemarks  Views Ci:r:;r He-lilm‘ o L o
Q — 7 I — Z & U\ @1& O) E$ E/\J 7;\ T 1/E . Open As > ; Optical Sensors > ) Airbus .>

]
=
1

hl s

~ i-: Open Recent > Radar Sensors »  F% ADS40/ ADSE0
c - / | i\ g 7-6: *z!g % *E{ | i a @ OpenWorld Data > Thermal Sensors > ?-q, ALOS >
— -
> &= Open Remote Dataset... Digital Elevation > ?.g’ ATSR
gl Remote Connection Manager Crl+W Q @IS Formats > ?.g’ AVHRR >
New o Generic Formats > ?.g Cartosat-1
SARscape > CRESDA >
LE/  ENVI Session b Military Formats > DigitalGlobe / Maxar >
J Scientific Formats >, DMC
b
Save As > i |iDAR Ay, DMSP (NDAA)
- 5 .
: DubaiSat
Publish * & Series :Q’ e ’
g Chip View to > X, EnMAP
5
Export View to > Ay EOA ’
b
Export Selected Layer to TIFF.. Ay, EOS >
X, EROS >
[El DataManager F4 ., European Space Agency >
a1l Close All Files Ctrl+Del ?.g FormoSat >
5
GOES-16, GOES-17
/  Preferences b ’
%, GRUS
; A,
[ Shortcut Manager
%, Himawari-g
Exit Ctrl+Q ?_“ RS 3
h International Space Station >
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e X—LAY TR, RNy, T/ T—av, AbLyFhaE, RRLE-EK
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wLET) o
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=]
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MTAET,
e LAY —TX—T ¥ D[Overview|~F = v 7z AN
Z&T, BERERERTLET,

GEOSPATIAL

Lawer Man
A
EEE View
B_DE,_ ey
BBL gb_boulder_mszi
-l Ba d3(EBDDDDD #  Rename ltem...
@ Band 2 (560.0000
@l Band 1 (4850000 bl ExportLayer to TIFR.

Crder
75 Remove

&% New Region Of Interest
#  New Raster Color Slice

Band Animaticn

Change Color Table

Change Interpolation
[il] Profiles

<~ View Metadata

B Quick Stats

:/—: Zoom to Layer Extent
#  Zoom to Layer Full Resolution

@ Send to ArcGIS Pro

©& Hep
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« ENVI OFETEEREA AT T T LIS NTWE T, REEEI BRI NTH
). [Search the Toolbox] "F—T —FZANT BT LT, ZLHEOEEREHLY X |
RREINET,

Toolbox

1| Favorites \
b | dnomaly Detection

| Band Aleebra

]

|| Chanee Detection Toolboz

| Clazzification .

| Grop Science radml

| Deep Learnmg Radiometric Comect Ra meet C b
| Feature Extraction

|| Filter

Iﬁ--

1| Geometric Correction
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MR E ExRZRF LI-ERETCY TR 2B IEDE, h—VILDH S5

FRD B2 2 ILIZHS L 7= #:

Lat: 40°46°41 S0°N. Lon: 73755 10.23°W

FRHARRINE T,

Status Bar Prop Stete Plane. Zone 3104. O_NAD_1583_2011

At R/N—|3, EBORBAERRTLTWET, GRIICHEZ/NNY~Y—T %
gy odBE, MBIy yEILEINET,
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IEED T T 7Y TENVIOHELPEEEEA BB L £ 7,

E: enwi

File Edit Display Placemarks Wiews Server Help

S ENVI & IDL
SR Rmae ¥ .H'_"J @ O & &, © Contents A \ i ﬁ"“ Index .
[

E [*] Shortcut List -
] 4':' 5] e = ENVI Deep Learning

[l ENVI Machine Learnini
207 Check for U FHj-atE'S | 9 To get started with Help, select a topic from the Table of Contents, enter a keyword in the Search field above, or click on
Laver Manager DL 2 link below.
1 About ENVI
LA What's New in ENVI What's New in IDL
I I Read details about new and enhanced features for this release. Read details about new and enhanced
— o

ENVI Tutorials features for this release.

Learn how to use ENVL. Visualize Data

Programming with ENVI g::;IDL Graphics to process and analyze your
Extend ENVI, batch-process data and image-processing

i i IDL C it
routines, and write custom tasks. oncepts

Learn about the IDL development
environment.

—RBLThnrsdBY., ZREROAIRBEEINTWLS,

HAFE CHELPZSIRY 277 K1X. KEL28BY H 5,

1. HAZE/Ny FzEHAT 5

2. Web~” 7 7% TDocumentation CenterlC 7 7 X L7 K4 > TEIERT %
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FED/N—2 3> Tld, ENVIOHARZE/ Ny FHRREIN TV ET
- BAESFOEERE/ Ny FiIRE/N—T 3 L. ENVIG.OTT,
- ENVI6.LIZFKICHARE /Xy FHAREIND AIGEELAH Y £97,
e HARZEN Yy FZEHIT DL, RRSNBHELPLEEHATEIERL/-BARERDOH D
IZ/ Y x9
& ENVI

I &) envt B ar #3l 8 « »

774 RE BT TUMAI-7 Ea- 4-i0 AT

B zouu—zowmE
& = O D © A8. F1 |] ENVI EFiEE
Ll Za-MhAk B 7508z y . ” : :
50 & AbVoFh S i NLT OREESDHB R [BR] MBS REYIEERU. EAD BR] T —LRICF—D— REANTZN. FTHOD [F1y5U
AYRE=Ty 0 Fxorry = M 201 BOUYIUET.
= ISEVE £ (TREES S0

e ] ENVIH—/¢
SREN P - = ; 249000
1 — Ovarview H ENVI E55— (cLBRENTOISZ Y
B 7oos=>y
i 52—tz TOUU— RO
ENVI [CDWT

| 2 ZOUU—ADFHEEES JUEREDFRIC DV THRBALE
B JuorLyx 5
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ENVI TTERZEZZERTENTEET,
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WX T,

« 77 HICL - TIZE]

TREDNLBEKRZIEZ DD THNILZ

https://www.nv5geospatialsoftware.com/docs/home.html

R7 bF > ZEHT 5 & D RAIBER D T,

ENVIOHELP#EEE &[] CRBE D H DA At DDocumentation Center Tt LT

PEMEIERIC & -

DI ENMEFTY,

NV

# > Docs Center > Using ENVI > Region of Interest (ROI) Tool

DOCS CENTER

E Region of Interest (ROI) Tool

Regions of Interest (ROIs) are selected samples of a raster, such as areas of water, that are identified for a particular purpose. You can use ROIs for
processing in some ENVI tools, such as to exiract statistics for classification. To create and manage RCIs, click the Region of Interest (ROI) Tool

button &% on the toalbar. When you define an ROI, you specify the pixels of an image that will be in or out of the ROL. For more information on the rules

that determine when a pixel is included in an ROI, see the ROI Pixel Inclusion Background topic.

ENVI performs a real-time orthorectification for ROI layers created on top of an RPC image. The ROI layers will contain projected coordinates that can
display with other projected imagery, and projected ROI layers will display on top of an existing RPC image without reprojecting the RPC image.

The following are described in this section:

* Create ROIs from Geometry

Create ROIs from Pixels

Grow ROI Polygons Using the Magic Wand Tool
Grow ROIs from Neighboring Pixels

Create ROIs from Band Thresholds

Convert ASCII Data to ROIs

Convert Feature Counts to ROIs

Convert GeoJSON Features to ROIs

Convert ROIs to Classification

Convert ENVI Classic ROIs to XML

IDL

JUCa.. __

B3 Alt=ERE+—
&t Alt+ B 51—
FEREpLH Ctrl+R
FNERITRT.. Crl+S
3. Ctal+p
FAb...

&) Google LYATHEE
Y717 T-FTEC

L0 BEVWOTNIALS

3 oN-UpQrRI-FEfE

@ DeeplTEHR

#  Evernote Web Clipper >

?l Paperpile >
R-JQY-AEHRT Cirl+U
i

NV

A > RFI1XAT T4 — > ENVIOEA > USRS (ROD W—IL

S paisas: (RoD) W—IL

BFIAY RS- DSOS E>

BROEREE (ROD & AKEVREDFEDBRNIDEHICHEIESNBTAY—DBERESNTH L TILTY, FAOFEFElEY 33E. — 80 ENVIV—)L

TOAR(C ROLE BRI CEET, ROl EAERBEUEERT S (3, W—IL) (—OBEILEE (ROD) W—ILIRS > 50Uy 7 LET b, ROIFERT
B EE(F ROIREFEF ROIINTIRB A A —SDOE O EISELET, EITILL ROL CEFNETA T IERET BIL—LOFEBICOWNT
(@ [ROI EOILDEEOESR] MY oESRLTIZE,

ENVI (& RPC BHRD LR TZ ROI L+ V7 — (S8 LT UL A LDOF)ILIREEETUET, ROLLAV—(CE HhOBEEKRE EBICR
R CEDIFEENEFN. BB ROI LAV —(3. RPC BUSERIRE T 2T &<, BHFD RPC BURO LICRRaENET,

COEILI TR ROABCDONTHBLUETY.,

TAA RUNSROIZ/ER T D

E oL SROIEER S S

RSW T Y —) LA L TROURU T & HEA Y 3|

BEHEE OO SROIZILA TS

> RUSLVED SROVZFRL S %

ASCII>—47ZROIICER TS

HHEEROICEIRT B

GeoJSON JJ-r —F % ROI ([CEIRT S

* ROIZDEICEIRT D

« ENVI Classic ROI = XML (€283 5
o NI NLEROLCEATS

* ROIDAEHZRET D

e ROIZIFFLUTIORAR—TD

* ROIN'SHEH =8I S
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RDEXE. PREFERENCE

GEOSPATIAL
c FHT AT —EZADTIERBEEBRSZICITO -, BEDOEREXITLWET,
« ENVI TlZ. 77 AINVDABNT 4

L7k U%%%?ﬁ‘lﬁ%?‘é‘ﬁ’é‘%:t’é\ T
7HIWETEELET AL b ZRRT B ENABETT,

File |Edit Display Placemarks Wiews Server Hel —
play p
- U‘pE‘I‘l Chrl+0 1 f" Preferences 4
Open As > Search i = Restore Defaults > | Import
T
i'xi— O‘FI-E'I'l Recent > | Directories
B pen World Data 5 Remember Input/Output Directories |Yes
- b | Input Directory C¥Program Files¥NVEXENVIE 1¥data¥ o
L Ofen Remote Dataset... p { et Output Directary | G¥Users¥ryohei kametaka KK 2% AppData¥Local¥ Temp¥
-y Morth Arrove - y p
L Remyote Connection Manager clsw ] B | Qverview T_e_mpora_rb' Dfrectory 0-¥U89f8¥ry0hef_ka metaka KK 2¥ ﬁppDat§¥L0§§|¥Temp¥
(] Plote Auxiliary File Directory | G¥Users¥ryohei_kametaka KK2¥ idl¥erv #aviliary¥
N Pyramids Extensions Directory (%) | G¥Users¥ryohei kametaka KE2¥ idl¥eny #extensions G_1%
W ? 5] Remote Connectivity Cugztom Code Directory (%) | G¥Uzers¥ryohei kametaka KK2¥ id¥envi¥oustom_codef_1¥
B ENVI Soki ~ finnotations Spectral Library User Directory | G¥Program Files¥NWBEENVIE 1¥recource¥specibl
LB sion >
Save As »
Publish > ]
JE]: Chip View to 3 =1 Galor Bar
- B3 Gcale Bar
Export View to > 3 Image Maenitier
----- Grid Lines
Export Selected LyerteTIFE.. 4/ ] il &) Gontours
~ NITF
[[] Data Manager F4 HTE NITF General
=0 AlLEl Ctrl+Del (*) Chaneging this preference requires ENVI to be restarted.
a0 ose Hes rl+Lie
(]
f‘* Preferences
(= Shortcut Manager
Exit Cirl+Q
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IREDERTE: PREFERENCE GEOSPATIAL

Directaries
Remember hput/COutput Directaries | Yes
Input Directary | G¥trainine¥GettingStarted_ENWIS
Output Directory | C¥training¥outputs
Temporary Directory | C¥training¥outputi

Buxiliary File Directory G¥trainine¥GettineStarted ENVIGY o]
&1
Input Directory ANT7 74 IVEIEE RICERNT DA Ty bT4L 7 M) DIEE
Output Directory HHN 7 7 ANEIBET BRICEKRRTZA Ty bT 4L 7 M) DIBE
Temporary Directory VIBAR(IZER S ND. TYR7 U774 IILDRESSL
Auxiliary File Directory AU BERODVD R ED BT — X ZHmPALRIC, Ny X T 7LD

EZADHTWIHEDRFEL

https://www.nv5geospatialsoftware.com/docs/Preferences.html#Director
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77 1 LA IAFH GE!SY’ASTIAL

cENVI ICT AR T —RDimAHIAHR, RREITWLWET,

N

- DEE TlE. Copernicus Open Access Hub & Y AF L 7=Sentinel-200 7 — X %
S U N2 N WA S

E op: ®
<« v o > PC > Windows(C) > training > GettingStarted ENVIS > sentinelz > v G sentinezngE P
= FLIALY =- 1 @
@ » &8 EHEH &a
o v » AUX_DATA 174 e 275 -
worklocal  # DATASTRIP 14l 24N~
GRANULE TPt TANG-
o »
HTML 21k T
ining  #
rep_info 374 275~
fimited_slan_# ] INSPIRExmI XML 7710l 9KB
/P'E [) manifest.cafe SAFE 771l 2KB
post [E1 mro_msiLrCmi 2004/08/29 9:07 XML T4 )L 14K8
input
!—f;‘ EMWI
: ChangeDetectio
File Edit Display Placemarks Views Server H
[ Open. Ctrl+C yeRET: v & Dropbor
L=
dropbox.cach
Cpen As >
> oo tmp
&'
& Open Recent > > & 000log
‘_B DpE‘ﬂ World Data > TPAIVEN): | MTD_MSIL1CxmI | Al Files ()
=1 =) Fooel
5 Open Remote Dataset...

MTD_MSIL1C.xml
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MTD MSIL1IC. XMLIZDULNT GEOSPATIAL

—
e Sentinel-2 7T—XZ AFL7-& ZIC
E —‘\ — & MTD_MSILICkml (C:¥training¥GettingStarted_ENVIS¥sentinel2) - GVIM
& t VAN 6\_ Ea é *L % )( & TrIWF REE Y-M DYFIIRE) J(TFE) UFIW) ALTH)
AHBE e inaBRBASAITAS? 2

/r } l/ <7xml| version="1.0" encoding="UTF-3" standalone="no"?>
<nl:Leval-1C_User_Product samlns:inl="https://psd-14.sent inel?. eo.esa. int /P50 User_Product_Level-1C.xsd” smlns:xsi="http:/wm. w3.ora/?
001/¥ML5chemna- instance” xsi:schemalocat ion="https://pad-14.sent inel2.e0.esa. int /P50 User_Product_Level -1C.xsd™>

f;z <nl:General_Info>
® ( d) X ; /r } l/ Li ﬁll {% j:EE E/ <Product_Info>
N X I?/ <FRODUCT_START_TIME>2020-05-02T01:27:01.0247</PRODUCT_START_TIME>

<PRODUCT_STOP_TIME>2020-05-02T071:27:01.0242</PRODUCT _STOP_TIME>

— =
:l: )P Q LEE )5/.@ :n" Z N3 E% é *‘L <PRODUCT_URT>S2A_MSILTC_20200502T012701_N0209_R0O74_TH4STE_20200502T033318 . SAFE</PRODUCT_URT>
:ll- nx <PROCESSIMG_LEVEL>Leve | -10</PROCESSING_LEVEL>

<PRODUCT_TYPE>S2MST1C</PRODUCT_TYPE>

_\\ Q \\A
7"._ Q EE 0) J\ )( — Q 75\ A i *‘L <PROCESSING_BASEL INE>02,09</PROCESSING_BASEL INE>
7 =3 CCENERATION_TINE>2020-05-02T03:83- 18.000000Z< /CENERAT I CNL_TIHE>
<PREVIEN_IMAGE_URL>Not app! i cable</PREVIEH_[MAGE_URL>
T \» \ 3-:— —a— <PREVIEW_GEO_INFO>Not app | i cable</PREVIER_GEQL INFO>
o <Datatake datatakeldent if ier="GS24 20200502T012701_025382_N02.09">
<SPACECRAFT_NAME>Sent ine | -24</SPACECRAFT_NANE>

<DATATARE_TYPE> INS-NOBS</DATATARE_TYPE>
<DATATAKE_SENSING_START>2020-05-02T01:27:01.0242</DATATAKE_SENSING_START>

-
. E"‘N'_'\_{I ClEIDART 7 A 7& IET&L </§§§ﬁ§%EE;SEE%1:3?355??5?&6@%@?&5?&855&&2%355281T_ngenom
C A . - .
EETS Y < < ICE\:Nb\(I JTANE i,
ﬁﬂ‘i [ZERY RS & CE. EZE e
SR ORISR & A A I’C i3 Rt
AJC
7\ ' EAB[EBETY,

-
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13D AR FIL/NY

https://sentinels.copernicus.eu/web/sentin

()

LY

&
o Aok
gt o

i
< 23
ONTOSHS

E
2
=

<
N

el/user-guides/sentinel-2-

msi/resolutions/spatial
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6. Save Result ¥4 707 Tli, UWEBHERED IR XFEURIZT—XOBHEE2IEEL X
T Fzv I 20WTWBLDIFHEAINEFT, HAZEBEN 7 714 ILVE=HERE.
<Finish>% 27 U w27 L TL7E& Ly,

7. MEBATTL, LAVY—TF—TP v ICINODFERIPEBIMEINTWERZ EZERELT
{IZ& Ly,

B
Export Classification Image  C:¥training¥output¥dark_ class.dat

Export Classification Vectors C:¥training¥output¥dark_vectors.shp
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BT ENAETT,

- ZZTlE. BEHMIEDXN Y FAEESRL £,

8 Clazzification to Polyeon RiOI

8 Clazzification to Wector

8 Clump Glazzes

o Cowhine Clazses

g Confusion Matrix Uszing Ground Truth Image

8 Confuzion Matrix Uszing Ground Truth ROIs

g Edit Clazsification Image

g Generate Random Sample Uzing Ground Truth Image
8 Gienerate Random Sample Using Ground Truth ROIs
g Majority/ Minarity Analvzis
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1. Y —JLRvw 2 X Classification—Post ClassificationfZ T

@ [Class Statistics] ZZEIR L., REISHTLIEI LY, [ cessoumic o x
2. Input Raster(C |, EREICHETEZFTET 5. 77 A7 bt Roster | dak

FAEFROIERNRTTIC A - 7= [dark.dat] =3 8FL £,

3. Input Classification Raster(Z (X, 7 7 X %8 E#
[dark_class.dat] =& L £,

(4 of 5)

Compute Cavariance  (Jvez @ Mo

4_ )LFI-I—TIE% I:I-I_ —d_ %) 7 5 Z ‘j:\ LJnCIa.SSI.I:Ied'L\Xﬁ\{\O)—_d_/\\\T Compute Histoeramz @ ez ()Mo
0) 7 7 X % LA*R l-/ i —a_o Output Repart  Ci¥training¥outputireport jzon

. — — 1 e o _ aptiarai)
5. HABPCEX M T LICOVWTHERELEBEICIE,
Compute Covariance*?Histograms % Yes|Z 5% 7E L S 'd‘o

6. HER%Zjson7 7AILELTT77AILEADLEWVWEG
|&. Output Reportz i E L TL7Z& Ly,

7. OKRR > TUEEZEITLET,

(7] B Dizplay result ~ 0K Cancel
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Classification Statistics View: dark.dat - [} x

Eile Help

8| Select Plot +

| Importw [ Export v 655 Options + ¥ EE 00 B Mentify
(lass Means: dark. dat

- Il Mean: vee

|E= Select Plat » i 0.25 F ' ' ' = B W Mean: zoil
B v > Min/Max/Mean L B B Mean: snow
B s > Standard Deviation 0.20 - e | water
. snow p ] = ."-I-“- --'"ll — T L
kel F 4
water ? /’// 20151 ]
o r o
= L ]
All Means il [ ] q
All Standard Deviations S010F ]
—wimar r 1 General Curve Plot Stats
0.05 £ ]
[ ] X fixis Min Range | 4927
W Lo | | | | — n 1 W ficiz Max Ranee | 8328 I
/[/IE 3 %) sd- %Q {vj: 500 550 600 650 100 150 800 Y fis Min Rarge | 00006786039870531¢

Wavelength (nm) Y fic Max Range | 0.25275604543061

Select Plot TQE -(\\ g i —a_ o @ s Wavelength . Data Value v F 2 Font Name MS Ul Gathic —F [i:[_LB O) ?T,% Li
%ﬁ% % @1%{%@ —a_ % (’: ‘j: ] Locate Stat + B = 1Y Report Precizion~ [ Histoerams [ Govariance Select A” .g. % EETR L/
> < \ - / . N
Export’R X > % ZER L £ 7, B s e | T DfCopy & I HLUE
s e 7wy 7 HR—FkIC
water 45668 09515746 o
—1 t - é 7h/ i —3_0
agic Stats in EFS Eah ey =+ N s L
; BESt t U.U?UUEIU U.2NI15-1EIU U.TS?HU US.EIt‘;ESM %D % % Excel 73\ /éi (l:_ lﬁ\ﬁ ) ,f\—J- (/j— T
o g o owen e EROERZITS 2t
B 0.025500 0530600 n.aznya 0082188 m’ ﬁ\% -(\\ —a— o

ENVIAFT 84



NV

GEOSPATIAL

e Json7 7ANELTHALTWEEGEE, &7 7 XAZAICHIS LIZHEHMEDS AT D L
SICEFEI NN EAEINET,

L

W T REE BRE Jol: -+ ODBmomn - o x

reportjson X H

C: > training > output > reportjson > ...

E

2 {

3 "name": "veg",

4 "color": [255, @, @],

5 "pixel count": 4984439,

6 "min": [©.00008000000000P0, ©.0078008016510486603, ©.0016999989748001099, ©.025499999523162842],

7 "max": [©.21539998054564395, ©.20859999954780470, ©.24550001323223114, ©.53060001134872437],

8 "mean": [©.037189857118997634, ©.036653175048132675, ©.0828022664429359238, ©.23107233836189539],

9 "stddev": [©.0868838089782931528, ©.8103443@6732582201, ©.010752119655316231, ©.052188493529312666],

10 "histograms": [

11 {

12 "MAX": ©.215399980545@4395,

13 "BAND": 8,

14 "MIN": ©.8000000000000000,

15 "BINCOUNT": 256,

16 "BINSIZE": ©.00084470580605899587,

17 "COUNTS": [1, @, ©, @, @, @, @, ©, @, 9, ©, @, 0, 0, ©, @, 0, ©, ©, ©, @, O, 1, 8, 32, 235, 1517, 507
18 ¥

19 {

20 "MAX": @.208599999547@¢0470,

21 "BAND": 1,

22 "MIN": ©.8078000016518486603, -
23 "BINCOUNT": 256,

24 "BINSIZE": ©.000878745097214100487,

25 "COUNTS": [3, 6, 4, 5, 8, 26, 43, 77, 162, 293, 595, 1248, 2283, 4233, 7609, 11219, 20398, 32020, 46¢

X UHRE-F ®@oho Wo @ 4T1.51 AR-Z:4 UTF-8 CRLF {} JSON
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« 2017FICHRE LRI —DHKKEZNRE L TESHMBZITLWET,
« ZDA 7y b T —XIESentinel-20 K EFFIR T — X & £ LZ 7LBuild Layer Stack
VL TEEH-bDEFERALET,
CEROT—ZOAEFEICIOWTENETEF 2— MU TAR—DEBEB IS,

T—% 7 7AIINR

20172 H20H#Rs2  changeDetection¥MalaRiver 2017-02-20.dat
Sentinel-27 — %

2017F3H12H#Rs2  changeDetection¥MalaRiver 2017-03-12.dat
Sentinel-27 — %

mHE Y & kR O ZIRIRER(HH E: The Atlantic)
https://www.theatlantic.com/photo/2017/03/peru-suffers-worst-
flooding-in-decades/520146/
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MalaRiver_2017-02-20.dat £ MalaRiver_2017-03-
12.datD T — X Z W T L 73 Ly,

YV —ILiRy VR &R T7 14—V~ [change] &
AH L TLK7Z& Ly — Change Detection Workflow %
BEIRL, EEIL TL S0,

Select Data/ ¥+ /L Tl&. Input Raster 1(22/20D T —
2 % . Input Raster 2IC3/12D T — X % Z NZNXKTE
L TLEES 0,

[INext >>]7 R X V& L TROIIZISEAX T,

=° Change Detection Workflow = O >
Select Data
Tnput Raster 1 | ------ | MalaRiver 2017-02-20dat
Input Faster 2 | ------ © | MalaRiver 2017-03-12dat |
Select Dat:
[ ] [ ] L ] L ] L ] L ]

(7] < Back  Mext >
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Image Registration /XL TlE, 2ZHMOBEROMUEGHLEZITI ZENTEET,

-

T TICUEEHLEINTULWA A 5L, Skip Image RegistrationzEIRL 9, =
ITlE,. RTZIFLUEEDLEEADI-H, ZDOTITFEIFSKipL £9,

S.

= Change Detection Workflow = | 4 _ @{ﬁﬁéb-@‘d)lfi‘ii—7 IR DYAY
= === — N =/
Image Registration T A= ﬁQEOL:%/) L\_’Ciﬂ'éﬂi—a\_o\
HE LA WNRTIA=REBEDITo729 A
() Perform this step @ Skip this step ’Cﬁzlﬁéb'@ﬂfiﬁf %?—J_— L/ 71,: \/\if%l/fl\(f: Lj:\
Image Registration Workflow & LN 5 Z #1L(C
AL L7-BEROY —ILAE ZHIAC/ZE 0,
L L 1 [ ] L ] L ] L ]
Register
(7] << Back | Mest 2>
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TZ X9, T ZTl&. Layer Stack®DEH
THERL7- MNDWIDOZELIEB L £9

7. MethodZ% [Vegetation Index Difference].
Index® X 7E % [Modified Normalized
Difference Water Index]Z#EIR L T 72 &
VA
- Preview h X > %7774 71295 ¢, R

ZHERTDHIEDNTEEXT,

- 7K3E1E MNDWIIZ, HKIEEZ =TT Y
T CHEMT S ENTFREINDSIEHTT,

ENVIAFT 90



o0 T NV

GEOSPATIAL

8. Threshold/¥F /L Tlx,. —TFDELU LD
ZibE7-T2HET 570D L TLME
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Threshold
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9. Vectorize Changes/X /LT3, kL 7-T
U} OJH THY IV ZERT H5HEICDON
HZLFEFT, (WINET7HILMEDE
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~ Minimum PixellZlZ. ZE T 3 HFH=iETE
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L). 77+ MEIX3TT,

Vectorize
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10. &R IIZDExport Results/X AL Tld, HANT 57 7 1L %ZFEIRTE LY, Classification [ Change Detection Workflow - o X
RasterlC YA 7 7/ LEZ%REL T, FinshTUEAZETIHETLLEI W, (HHTELR Export Results

T—RDOF v 73N LET)

B Export Classification Raster
Filename:  C¥training¥outputi¥diff dat

[ ] Expart Shapefile

[_] Export ROIs

[_] Export GeoJSON

[ Export EML

[_] Export Difference Image

= Open Workilow in Modeler

Export

6 B Dizplay result << Back Finish
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Registration Workflow & L T3z L T
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8 Buffer Zone Image

Confusion Matrix Using Ground Truth Image

Edit Classification Image

Generate Random Sample Usine Ground Truth Image
ROG Curves Using Ground Truth Image

¥ Sezmentation Image

ﬂ Generate GCPs from Reference Image

FRYTREPYETERREEN
cuscssces ces can

8 Warp from GCPs: Image to Map Registration
Y AIRSAR Incidence Anele Image

¥ AIRSAR Pedestal Height Imaee

& AIRSAR Phase Image

Image Registration

Review and Warp
Review Tie Points and Warp Image

Tie Points Warping Parameters Export

+ X% EW [ Predict Warp Location [ Link Views BRI

BASEX | BASEY | WARPX | WARPY | SCORE | ERROR |
1 m 7000 6300 63.00 056532 08024 A
2 40600 20800 | 40500 | 22900 06973 L1154
3 36200 49300 36200 | 43200 08319 10078
' 35400 82000 | 35400 | 81900 07386 09297
5 30100 97000 | 30000 | 97000 07325 10220
8 26400 20900 | 25400 | 20800 | 09206 08707
7 95410 SIRON | oR&NN | o78AN | nadKn | namng |V

< >

Me =1 |= =i 113Tic Points  RMS Error:04211

< Back Finish Cancel
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e ENVITIE, Fa—bFUT7ILE L THRALGEER#IEHLTUVWET,
- https://www.nv5geospatialsoftware.co

— https://www.nv5geospatialsoftware.com/Support/Self-Help-Tools/Tutorials

s PL—ZV I T—RIEKREFHDOY A bHHETO—-—FT 5T EHNRRETT, (UTDOH)

— https://www.nv5geospatialsoftware.com/Support/Self-Help-Tools/Tutorials

NV5 GEOSPATIAL SOFTWARE
PRODUCTS SOLUTIOMS LEARM SUPPORT COMPANY a Q

ENVI Tutorials

These step-by-step tutorials are designed to help you become familiar with features and capabilities of ENVI. ENVI Classic tutorials and

associated data files are available from Technical Support for customers with older versions of ENVL

Search
ENVI Connect Tutorial: Video Workflow Q
This tutorial demonstrates how to use ENVI Connect 2.0 to exploit video files and automatically identify and Data for ENVT tutorials is available on the ENVI
classify different features resource DVD or from the list below

Fa—bUTILT—XIZ,
ENVI Connect Tutorial: Imagery Workflow Z _E) l\o 0) I) \/ 7 % 7 I) “/ 7 —g— % : t —(‘\

® APT Gridding Examples

. AN NS
This tutorial demonstrates how to use ENVI Connect 2.0 for processing, exploitation, and dissemination (PED) of = Classification ﬁ ) 7 \/ I:l —_— |\ "E\\ g i 'g' -
imagery. Itis designed for.. Read More > = Crop Science o

® Deep Learning
ENVI Deep Learning Tutorial: Optimized Pixel Classification Using a Grid Model = Deep Learning Grid

= Feature Extraction
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