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ENVI - The leader in image science &

ENVI image analysis software is used
by GIS professionals, scientists, and
image analysts to extract meaningful

information from imagery to make better
decisions.

ENVI can be deployed and accessed
from the desktop, in the cloud, and on
mobile devices, and can be customized
through an API to meet specific project
requirements.




What’s New?

ENVI 5.5.2-3 adds support for new earth
observation satellites and cutting edge
geospatial data formats. It also has new
analysis capabilities and updated Esri

Integration




New supported Sensors and Data Types &D

('ADSSO

» Gaofen-2

* GOES-R

* TripleSat

* Himawari-8

* NetCDF-3

* KOMPSAT-3A
* PeruSat-1

* WorldView-4

New Sensor

Support

g National security

» Weather forecasting
* Climate monitoring
* Natural disasters

Data for a variety <&

of applications

ADS 80 Data



New Earth Observation Satellite Support &D

FormoSat-5 Panchromatic

Formosat-5 is an Earth
observation satellite operated

by the National Space

AIsat-lB IS an Algerlqn satellite Organization Of Taiwan Analysis-ready PlanetScope
for agricultural and disaster Reflectance Data support

monitoring




Spectral indices

@ Spectral Indices

=3

New spectral indices
« For use with the Spectral Indices tool and API

« Broadband indices

— Green Chlorophyll Index

— Green Leaf Index

— Green Optimized Soil Adjusted Vegetation Index

— Green Soil Adjusted Vegetation Index

— Modified Soil Adjusted Vegetation Index 2

— Triangular Greenness Index

— Wide Dynamic Range Vegetation Index
 Lignin Cellulose Absorption narrowband index

Input Raster

Index

FullScenelayerStack dat

Search... —
Bum Area Index al
Clay Minerals

Difference Vegetation Index
Enhanced Vegetation Index

Femous Minerals

Global Environmental Monitoring Index

Green Atmospherically Resistant Index
Greeﬂ Chlorg m—,h Index
Green Difference Vegetation Index

Green Nomalized Difference Viegetation Index
Green Ratio Vegetation Index

Green Soil Adjusted Vegetation Index

Green Vegetation Index

Infrared Percentage Vegetation Index

Iron Chdde

Leaf Area Index

Maodffied Chlorophyll Absorption Ratio Index
Maodffied Chlorophyll Absomption Ratio Index - Img
Modified Mon-Linear Index

Modified Mormalized Difference Water Index

Modified Simple Ratio
Maodified Soil Adjusted Vegetation Index 2

Modified Triangular Vegetation Index

m

Maodffied Triangular Vegetation Index - Improved
Mon-Linear Indesc

Mormalized Bum Ratio

Mormmalized Difference Built-Up Index
Momalized Difference Mud Index

Mormalized Difference Snow Index

Mormalized Difference Vegetation Index
Optimized Soil Adjusted Vegetation Index

Plant Senescence Reflectance Index

Red Edge Momalized Difference Vegetation Ind
Red Edge Posttion Index

Red Green Ratio Index

Renomalized Difference Vegetation Index
Simple Ratio

Soil Adjusted Vegetation Index

Sum Green Index

Transformed Chlorophyll Absorption Reflectance

Transformed Difference Vegetation Index
Triangular Greenness Index

Triangular Vegetation Index

Vigible Atmospherically Resistant Index
Wide Dynamic Range Vegetation Index

WordView Improved Vegetative Index

-

1 i | P
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IDL Widget Browser and Download Web Data in ENVI

&

Create and interact with web pages in IDL

Communicate with the web-page in the browser to
send commands or messages back and forth to IDL

wParent = WIDGET BASE()
url = "http://www.google.com”

wBrowser = WIDGET BROWSER(wParent, VALUE=url, XSIZE=0088, YSIIE=588)

WIDGET CONTROL, wParent, /REALIZE

Seamlessly access and download data from the web

Automatically open and display the data in ENVI once
available

About  Store Gmail Images  HE m

Google

(-

Google Search I'm Feeling Lucky

Advertising  Business  How Search works Privacy ~ Temms  Seffings

& oL - o X

[&) ENVI Web Browser | Home

(<] |Enviihnme.r\tm1

| L] Bookmarks

Download Web Data

L3Harris IntelliEarth
EOSDIS Worldview

GRIiD Map

NASA EarthData
OpenTopography

Planet Explorer

Sentinel Open Access Hub
USGS Earth Explorer
USGS National Map

=

L3HARRIS



Native Support For GRID

(&5 ENVI Web Browser | Map - GRID

4 b @ astestingrsgtzonnet

@ ENVI Web Browser | Home
[ <5

[=]

q envi_home.html [I] Bookmarks v

[£3]
+ =

Download Web Data

Harris IntelliEarth &) ENVI Web Browser | Login ~ GRID

i v e

c2stesting.rsgiscx.net [I] Bookmarks +

GRiD Map
NASA EarthData

GRID

OpenTopography
Sentinel Open Access Hub
P Login

Sentinel-3 Pre-Operations Data Hub

USGS Earth Explorer Usernarme
or Email:
USGS National Map
Password

JAGwire DMZ

GEOAXIS Login

Forgot your password? Reset it. Don't have an account? Register now
Account inactive? Activate it

You are accessing a U.S. Government(USG) Information System (IS) that is provided for
USG-authorized use enly. By using this IS (which includes any device attached to this IS),
you consent to the following conditions: -The USG routinely intercepts and monitors

https://jagwire-demo.suffolk harris.com/jagwire/flogin.jsp communications on this IS for purposes including, but not limited to, penetration testing,

COMSEC monitoring, network operations and defense, personnel misconduct (PM), law
enforcement (LE), and counterintelligence (CI) investigations. -At any time, the USG may
inspect and seize data stered on this IS. -This IS includes security measures(e.q.,

auyineptication ] (o]
Dynamic content highest classification up to UNCLASSIFIED//FOUQ. Warning:

is content may not be used as a source of derivative

Dynamic content highes classification up to UNCLASSIFIED//FOUQ. Waming: This content may not be used as a source of derivative cl

&5 ENVI Downloads
AOI Brook
’ o Clear All
Area  062sg km
Brooklyn_PC_20190228.1419.zip
February 28, 2019 - 14:21 20.01 MB X
Unzip File « Open Folder
Filter
Note: Resuls below ave fimites by the U_us-
layers selected and fters applied. Cities_PC_20190228.1419 11.laz X

February 28, 2019 - 14:21 20.00 MB
Open in ENVI LIDAR + Open Folder

Program Datatype Collect

US Cites "

Dynamic content highest classification up 10 UNCLASSIFIED/FOUO. Waming: This contert may not be used a5 a source of deriv

g_s ENVI LiDAR - C:\Users\jlewis26\Desktop\Brooklyn_PC_20190228.1419\U_US-Cities_PC_20190228.1419_11\U_US-Cities_PC_20190228.1419_11.ini
File Edit View Process Help

BRSNS Y=

PRI

] vectors

Search the toolbox

[/ osm
2]

Points

{70 Al Points

Jump (m): 10

View Point Density (pts/m~2):

Size: 541m x573m

Bxport to Text File

. Project successfully opened for JLEWIS26 on computer USWBU2LTIQFNLC2
Rect: 741050.000 741300.000 3738201.000 3738451.000 - (250.000m x 250.000m)
Rect covers 339,158 entries, density 5.427 point/m2 (used 100% of the points)

[ Rectangle is limited to the size of 2000x2000 meters

H Rect: 741292.000 741833.000 3738450.000 3739023.000 - (541.000m x 573.000m)

Rect covers 1,285,918 entries, density 4.148 point/m2 (used 100% of the points)




MIEANITF: Time-Series Enabled NITF Imagery &D

E t

Options Help

View and analyze time series S R e
(L }

LR ) 1 e

of images for change
detection, tracking patterns
and movement, and activity-
based intelligence.

MIEANITF promises HD
resolution, high frame rates,
and rich metadata content.

ENVI is one of the first commercial software products to support the newest standard, MIEANITF.



New ENVI Tasks!

Inttialize EMVIMNetS

> Multiclass Model >

o =
e

Can be called from the ENVI Modeler, IDL, ENVI Py, or ArcPro

TR WG IMages
*
: } - Extract Elements from Extract Deep
Aray of files for testing and trainig e Leamlng Lahel Raster
o > o b
o =
[URI] 11 files
o Testing i

Task Description
ASCIIToROI Create an ROI layer from ASCII data
ASClIToVector Create a vector layer from ASCII data
Convertinterleave Convert the interleave of a raster
ExtractGeoJSONFromFile Open and parse a GeoJSON string from an input URI
GenerateMaskFromVector Generate a mask from a rasterized polyline or polygon vector layer
ReprojectVector Reproject vector records from one coordinate system to another
ROIToGeoJSON Convert geometry-based ROIs to GeoJSON features
VectorToFeatureCount Convert vector records to a feature counting layer

L3HARRIS



New Topographic Shading Tool

&

N

« Blend topographic features with
a DEM: slope, aspect, profile
convexity, plan convexity,
longitudinal convexity, and more

* Choose a predefined color ramp
or create your own.

« Can use red/green/blue (RGB),
hue/lightness/saturation (HLS),
or hue/saturation/value (HSV)
color models

,,,,,

B 8 E 287450040 » % 0 . o

sl

P ecdos v oL Aanotations v Go To

2|2 |[= Q] & [Linear 2%

¥

i g 01— 2/0F—®! 2k E=

o | =

Toolbox

/Temain/Topographic Shading Tool

I o 3%
s Favories
- Anomaly Detechon
i Band Algebra
23} Change Detection
- Cassfication
&) Crop Science
1) Feature Bxtraction
il Fiter
@ Geometnc Comection
- Image Shapening
M- LDAR
11" Mosaicking
{i)- Radar
-, Radiometdc Comection
@-__ Raster Management
1l-__ Regons of Interest
4} Spatictemporal Analyss
0} SPEAR
B Spectral
Bl-L Statistics
#)-__ Terget Detection
) Task Processing
i THOR
=)-y . Teman
@ 3D Suface\iew
& Convest Contours to DEM
i @ Croate Hil Shade Image
#-1... DEM Bxtraction
i i Generate Port Clouds and [
| -4 Ragerize Port Data
& HAeploce Bad Values
i @ Topogaphic Features
i @& Topographic Modeiing
IS o [0poarechic Shading Too
-4 Viewshed Analysis Worskflow
- Transform
V- Vector
Extengions




New Open Street Maps Capability in ENVI
Download, open, and display OpenStreetMap vectors within ENVI.

) envt

Eile Edit Display Placemarks Views Help

felle=

Aonotations v Go To -

ik 1RHes 0

Layer Manager ]
[ C
G Vew
EL] Ovenview

JEE] @ OpenSireetlap serhiay_o4

7] ® OpenSieethap_aerainay_a¢

7| ©OpenSreetiiap_asrainay_a¢
7] ©OpenSiretitap_highway_Pol
VI ob_bouder msi

O (il )

Lat: 39'5923.10°N, Lon: 1051251 41°W

REFUIIE IR S L

Ninihl.
Zone 13 Noth, WGS-84

&5 @ 5 Vectorsv

) -

® OpenStreetMap. Data avaiable under Open Database License. ww.openstr X[

(& envt
File Edit Display

&n

Placemarks  Views

Layer Manager ]

lod e

Help

s+ GoTo

OF——®&¢

|[E=RIEO

£

5 ENVIModeler - Mask Water.model
File Edit Code Server Help

&l

Basic Nodes |

pAn| = B35 e @

Mask Water ‘

Fle

Aevay of Values
Data Manager
View

Rerator
Aggregator

bput Parameters
Output Parameters

[Fazer]
cb_bouder_ma

¢}

Dice Raster by Number of Tikes
Dice Raster by Subrects

Dice Raster from 2 Vector Shapefile
Directional Rber

Directional Kemel

Edi Raster Matadata
Enhanced Frost Adaptive Fiter

Frhanced | sa Adantive F
< F »

S

Download
OpenSrestMan

(]

- Edract Bounding Bax
from Raster

[ =)

This task will downioad OpenStreetMap vectors
based as a result of & query. OpenStreetMap
data is avallable under Open Database Licence,
Www,0penstreetmap.org/copyright
[DownioadOSMVectors]

ni

Mask Raster by
Vector

Use vectors for water features and mask out water in a scene.




Annotations Improvements

Updated visualization of text and
symbols in ENVI which allows for:

Background Method: "Nong"

Background Method: "Full” | 3

2.

éll

Background Method: '.'_Olqt_,li'nf

Example annotations showing text, symbols, and the
North Arrow with this new styling

L3HARRIS



Annotations Improvements (contd.)

New, image magnifier annotation that allows
you to zoom into areas of your image at full-
resolution.

Access this new and exciting tool from:
Annotations -> Image Magnifier

10 ltems Selected

Show Efﬁ.le
|False

Scale on Zoom |False

OntheGlass  [False

Text String |Enemanot

Font Name [Calibri

Font Style Bold

Font Size 14

Color |[](255.255.30)

Background Method _|Outine

Background Color | [Ji§(0.0.0)

Horizontal Alignment [Center

Enemanot

New, metadata panel in the lower-right corner of
ENVI. Allows for quick access to any selected item,
including changing the properties of annotations!

L3HARRIS



PowerPoint Report Generation &

PowerPoint Slide
ENVI,S DiSplay @ [1] 20m-5219012 2019-08-12 15:09 o

GEO: 86.971461°N/50.052480°W | MGRS: 22WEV4136228513

s e 4 Rt
W S supraglacial Lake';
; ~ay ~3

3
o /
Y

Seamlessly capture ENV/I's display and generate high- Once in PowerPoint, can edit text boxes natively
quality presentation content with a single click Add custom content and access all of PowerPoint’s
Anything in ENVI’s display can go to PowerPoint tools
Append to existing PowerPoint presentations or create Ability to import PowerPoint templates into ENVI

a new one

L3HARRIS



PowerPoint Importer

N
Use the interactive template creator to select
elements from your PowerPoint and designate (8] Configure PowerPoint Template [Template1] X
what they become & :
----- TextBox 10
Template importer allows you to add image e
metadata, map previews, custom text, and more |—aaas :
Saving the template creates a JSON file on disk
that you can share with coworkers ,p\pp <
Template \ Target Presentation
|(Statt a new presentation) v|
e
= Z2che 7] [Close |

PowerPoint file: Template1.pptx (Slide1)
Configuration file: Templatel.ept Duplicate...

Type: Text box  Size: 752 x 46 points

= S

L3HARRIS




ArcGIS Integration Updates

L3Harris and Esri are close
partners to bring trusted ENVI
analytics into ArcGIS

The ENVITask API enables ENVI
analytics to run in ArcPro 2.4 or
ArcMap 10.7

ENVI Modeler makes it very
easy to create and publish
custom ENVI workflows to
ArcGIS

ENVI Py leverages the ArcGIS
Python support for this
integration

4

Project

-

Drawing Order

Map4

Explore by Bookmarks Go Basemap Add Add Select Select By Select By Infographics Measure Locate

View Edit Imagery Share Jeffrey (Space and Intelligence Solutions (Platinum Partner)) = |

= | = lj, [EZ] Attributes i 11 Pause ED
NKEKA . b = | ¥[ ‘ ] o I (A] ¢
& — View Unplaced -
Convert To  Download

To XY v Data ~ Preset ~ ~  Attributes Location '2 More ~ Annotation Map ~

- & x [ElMaps X [E|Maps  [E|Map3  [E|Map  [E] Map2

Project Portal Favorites History

igl Maps
4 A Toolboxes

& ENVIDemos.tbx

4 || SpectralAngleMapperClassification_output G o = ENVIAnalytics.pyt

Unclassified
Silver Birch
Pine
Blue Spruce

M rir

I Aspen Yellow/Green
Aspen Yello
Masked Pixels

V| World Imagery

=/ Algae Bloom Detection

=/ Crop Count and Rasterize

=/ DL Extract Icebergs

S| Find HLZ's

=/ ISODATA Classification
Port Change Detection

= RX Anomaly Detection

= SAR DL Severe Burn

=/ Vegetation Delineation

= WorldView-2 Floodwater Extraction

IS Databases

& Styles

I Folders

PN Locators

620,615.17E 5,279,265.23N m v Geoprocessing Symbology

Hyperspectral image classification and the ENVI starter toolbox in ArcPro 2.4

L3HARRIS



ENVI Py 1.3.1 for ArcGIS Desktop / Pro &

N

What is it?
A windows installer to deploy our Python client libraries (envipy, envipyengine, envipyarc) to ArcGIS

Pro to run ENVI analytics via python toolboxes (GPTools). In addition provides an ENVI Analytics
toolbox in ArcGIS Pro.

Software Requirements
ENVI 5.3 SP1 or above
ArcGIS Pro 1.3 or above

Licensing

ENVI Engine (envi-te)

To development new tasks or models you need ENVI Desktop as well
ArcGIS / Pro license

History — Released Feb 2018

Available through Harris Download and License Center under ENVI for Windows (5.X) or the ENVI
5.5DVD

L3HARRIS



ENVI Deep Learning Module — 1.1 Tech Preview &D

AN

Applied deep learning for geospatial imagery in ENVI Without needing to program, the capabilities include:

+ Segmentation (i.e. cloud masking)
* Object detection (i.e. cars or ships)

» Linear feature extraction (i.e. roads)

« Support for nearly any image format and data modality

Create
Training
Data

Evaluate
Performance

Create Models

Assess building damage Automated flood

: : after hurricanes and detection using SAR
Deep learning workflow in tornadoes
ENVI, built on TensorFlow and

Keras

L3HARRIS



Presenting the ENVI Modeler

* Objective(s):

« Answer the following questions:
 What is the ENVI Modeler?
« Why should it be used?
« What kind of applications can it be used in?




Access to ENVI Analytics &

ENVI Tasks

* ENVI ships with > 240 pre-built Tasks
 Easyto use API
« Extensible — meaning: “create your own!”

GeoJSONTOROI VectorAttributeToROls ConvertMa_pTOPixelcoordinaFes_LlnearPeroa-ltStretchRas_her_ Repr-ojectRaster KuanAdaptiveFilter
raseviewshed AUtoChangeThresholdClassification MahalanobisDistanceClassification<: _

ImageT: gistration RX/

LogStretchRaster

ha'pe"i"gLocgfs‘igﬁfakiffgt?fc'ﬁﬁiﬁ'E oﬁ?ﬂ?.f—'fé'ﬁﬂ?ﬁ%’?fmﬁgda — DarksybtractlonCOrreqtlon
Appl GainOffeat. n ColorSliceClassification CIaSSIfIca_tlonAggregatlpn BuiIdMosaic_R_aster
7. SubsetRaster GramSchmidtPanSharpening ROIToClassification

ClassificationSmoothing 23S LA+ ! -
NNDiffusePansharpening BuildBandStack GeographicSubsetRaster

ConvertGeographicToMapCoordinates ChangeThresholdClassification

SobelFilter SpectralAdaptiveCoherenceEstimator

GaussianLowPassFilter DirectionalKernel BuildirregularGridMetaspatialRaster §
j ’ w:l 8 Tanngcassncasonsaneies [ DataValuesMaskRaster

~==BegminatnSpectrallndiCes rowagecAtansion
ClassificationToShapefileRPCOrthorectification

GammaAdaptiveFilter GenerateTiePointsByCrossCorrelation = ImageBandDiffere"ce

RasterHistogram RadarBackscatter ]

DirectionalFilter DimensionsResampleRaster

SRS RegridRasterSeries =:uz.
BitErrorAdaptiveFilter

BuildTimeSeries -~ ConvertMapToGeographicCoordinates, MaskRaster
VideoToRasterSeries spectralSubspaceBackgroundStatistics VegetatlonsuppreSSIon Imagel ntersection GetS pe Ct ru m From Libra ry

QuerySpectrallibrary 4 gitivemultiplicativeLeeAdaptiveFifter

EnhancedlLeeAdaptiveFil 5 a3 i ints| _rossC. ati Vi H 1 1 H
e SRR e ereransnssaros: ExportRaster ToPNGRadiometricNormalization

BinaryLTThresholdRaster VectorRecordsToSeparateROl ForwardMNFTransform
RasterProperties MappingResampleRaster EqualizationStretchRaster EnhancedFrostAdaptiveFilter
BuildMetaspatialRaster ! - | P"“ﬂSCHk’RESa”;'P'fRane'_ GenerateTiePointsByMutualinformationWithOrthorectification
SetRasterMetadata_QueryTaskCatalog . Ra MaXImulekellhOOdC|ass|f|cat|on VectorRecordsToROI Gal\l,sianngal'::aRs:sK;rrncl
GetColorSlices BinaryGT ThresholdRaster GaussianHighPassFilter Classificationsieving RegridRaster

BuildRasterSeries ISODATACIassification
ForwardICATransform



Presenting the ENVI Modeler &

AN

A visual programming tool to B

File Edit Code%Server Help

create custom task-based .

R File A

- Dataset

workflows in ENVI
DataManager
View
lterator

- Aggregator
C I I I Input Parameters Calculate NDVI for all of our acklhe images together
O I n eS e p OW er O e Output Parameters Open 4 rasters for processing rasters inthe raster series and

Comment cubset -

o

o

= L
APl with a simple and intuitive e

aster] 4 fterator Spectral Index Subset Raster regator Build Band Stack View

astel

Create Point Cloud Subset Project TS >

[
L » r—> B - > -
- Geographic Subset Raster o= =4} == o= ot = o= 2]
user interface
[ROIROI#1 Create Subrects Extract Elements
> » fomRol ) »  fomAmy
i i i L
. .
[ ] = Exract
Toolbox Al » Properiesand.. p,

Eoibi]

mn

his
. a
knowledge of ENVI programming ot
wh
[E T
Batch-process data e

L Band Algebra
- Change Detection

Run tasks remotely on a GSF e e
- Filter
server ‘

Geometric Carrection
L Image Sharpening

L LiDAR Creates the code
- Mosaickin for the workflow D i ytridpe emi_dato e sertes\anaet_subset\dandast st
Generate IDL and Python programs = f=ihres e

- Radiometric Correction
fro m m O d el S L Raster Management
-1 Regions of Interest
--_ SARscape

Create custom tools to run within R

| Spectral

the ESRI platform 8 e pocin Adds to the Can publish a

' custom Extension New Tool

= ENVIModeler " .
Run GSF Task folder in the directly to

*.[Z] Run Task Toolbox ArcGIS Pro
L THOR

! .
- Terrain

T
Transform
-] Vector

! .
- Extensions




Filing The Gap Between Ul and API

Flexibility vs Ease of Use in ENVI
100 —

| I | | | I | | | | | | | | | | |

=
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ENVI Metatask

Iterator Spectral Index Regrid Raster Aggregator
> 1 - P . > » >
(T = g

1SODSTA
Classification >

» .=
Buid Band Stack / = Data
>

wi=

ENVI APl Program

task_1 = ENYITask
task_l1.input_rast
task_l.Execute

atask

ion™,

task_2 = ENVITask
task_2.input_rast
task_2.Execute

. output_raster”

eI T_RASTER_ISODATS

Task 1 Task 2




Task Framework




Basic Terminology &D

* Objective(s):

» Define a few key terms that are useful to know when interacting with the ENVI Modeler such
as:
* Node
* Metatask
« Connector
* Breakpoint
* Aggregator / Iterator Nodes
« Task



Basic Terminology &D

N
* Here are a few terms that one should be familiar with before using the ENVI

Modeler.

[Raster] 2 Fasters ISODATA Classffication
Classification | Smoothing
| > - | 4 » o >
— > ot = ot = My Metatask ® ExtractBands
> MNode . p fromRaster _
o — o =
ISODATA Classfication ot =5

Classrflc:atlon Smoothlng

>

Definition: represents ﬂ

input data, tasks, or

Breakpoint

Definition: node containing

Definition: node marker

- - Definition: used to 2
or more nodes.
actions performed in ENVI connect nodes together that stops workflow model
ItFIHTr execution at when that
> eratar S lterato 1
> et > Aggregator Bmld Band Stack nOde IS reaChed

Definition: node to apply a

conditional statement so that Definition: provides the ability Definition: node that can
an operation executes only for batch processing a model collect multiple data items
when the statement is true. and add to an array.




ENVI Modeler Features

* Objective(s):
« Gain a deeper understanding of how to build workflow models by learning how to:

Use different types of nodes: File, Task, Metatask, Input Parameters, Iterator, etc....
Extract metadata properties and elements from arrays

Add breakpoints in a model
Add workflow output to the ENVI Data Manager and display it in the ENVI layout window.

Validate, run, and import items into a model.



Nodes and Connectors @

At the core of every model built in ENVI Modeler are nodes and connectors.
Nodes provide the user the ability to specify data and tasks to use in a workflow
while connectors allow a user to link tasks and data together to produce a useful

output.

Gue Several different of nodes allows for a
ry Spectral Data

> Indices iR variety of ways to customize your
= i
Input / \ Spectral Indices = WOI’kﬂOW mOdel.
Parameters, > >
o i o i
i . :
. Node types in the ENVI Modeler include:
This model computes all the o]
spectral indices that can be
calculated from an input . F||e NOde

raster.

 Task Node

« Comment Node

« Data Manager Node
« |terator Node
 Aggregator Node

o



Node Type Overview

File T Represents input data in a workflow

Dataset wimel o Same function as file node, but describes data already
== loaded into ENVI.

Input Parameters aretery Allows a user to specify workflow parameters when a
o= model is run.

lterator S Allows for batch processing with a workflow

Aggregator ST Reads multiple data items and adds them to an array

Task S Represents an ENVI task

Data Manager ,MEEZer Adds workflow output to the ENVI Data Manager

View View Displays the output of a workflow in the ENVI layout

=4 window



File/Dataset Node Overview

» To add a File/Dataset node to your workflow one can do the following:

1. Locate the pane that is entitled Basic Nodes.

2. Double click or drag the option called File or Dataset into the ENVI Modeler window
3. Select your desired data type from the dialog and a node will be created for you.

File Edit Code Server Help £ Select Type X
=™ 2| Raster
Basic Nodes EVector
- Dataset i~/ Raster Series [HEStE r]
- Array of Values i Regions of Interest qtl boulder_msi S
- Data Manager = - —
View & Ground Control Points En'!| e
- [terator & Tie Points
- Aggregator :
- Input Parameters £ 2 asiie Llie
- Output Parameters i Point Cloud
- Comment
Cancel




Task Node Overview @

* To add a Task node to your workflow one can do the following:

1. Locate the Tasks window in the ENVI Modeler
2. Double click on or drag the task name into the ENVI Modeler layout window.

Tasks

~
[

Adaptive Coherence Estimator A
Adaptive Coherence Estimator |
Additive Lee Adaptive Filter
Additive Multiplicative Lee Adag
Apply Gain and Offset

Apply Gain and Offsetto Examp
Automatic Change Threshold Cl
Band Math

ISODATA,

Binary Greater than Threshold R EI 1_ h ISG DAT-IE'I '|:|E| 55 I'ﬁl: abon
Binary Less than Threshold Ras . -

Binary Morphological Filter .' 255l I.':E an .' * Clas Slﬁ."‘fh'j n [ ™ Smoothin a >
Bit Error Adaptive Filter ril — L—il — I:EI E E

Build Band Stack

Build Gnd Defintion from Raster
Build krregular Grid Metaspatial |
Build Layer Stack

Build Metaspatial Raster

Build Mosaic Raster

Build Raster Senes

Build Time Senes

Build Transpose Raster
Calculate Cloud Mask
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Metatasks Overview @

» Metatasks represent entire workflows built in the modeler as one node. Useful
for importing multiple workflows in a larger project with multiple steps. To
generate a Metatask from a model one can do the following:

Approach (A)

1. Display your model in the ENVI Modeler layout window and add and Input Parameters and
Output Parameters to the respective ends of the workflow model.

2. Select Code from the top of the toolbar and click Generate Metatask and.
3. Inthe dialog that pops up on your screen, select how you would like to export the

M etatas k ] [Faster] Base image Data ,'_% Metatask: Untitled — m]
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Metatasks Overview cont... @

* To generate a Metatask from a model one can do the following:
Approach (B)

1. Display your model in the ENVI Modeler layout window and add and Input Parameters and
Output Parameters to the respective ends of the workflow model.

2. Select Edit from the top of the toolbar and click Create Task from Model and.

3. Inthe dialog that pops up on your screen, select how you would like to export the
Metatask.
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Input Parameters Node Overview ED

* To add a Input Parameters node to your workflow one can do the following:

1. Locate the pane that is entitled Basic Nodes.
Double click or drag the option called Input Parameters into the ENVI Modeler window

3. Draw a connector between the Input Parameters node and the first Task node in your
model

4. Use the Connect Parameters dialog to set up parameters that the end user should specify
when running the model.

N

/'.'
Basic Nodes Input ISODATA Classification |
File Pargn’n‘e_]eri, > Cla:zlﬁ_{fﬂon — Sm:o-'ming ._\._:’.
o S i= E=
Dataset [Raster] ISODATA =
Amay of Values qb_boulder_msi . p Classification 2 Connect Parameters x "
Data M = #:=
.'_,.:;: el ﬂ+- = Input Parameters | ISODATA Classification |
Iterator Add New Input(s) Input Raster
Aggregator Inpul Mumber of Classes
pu‘t F'lamalars Pa T:II'T":E'_I.ET'B Change Threshold Percent
Cs':::.l;e::rametur's == lterations
|d Output Raster URI
Use a Input Parameters node to allow the user ——
ance

to specify what is input to the workflow each
time it is run via a dialog window.



lterator Node Overview

« To add an Iterator node to your workflow one can do the following:

> wnN e

the model properly.

Basic Hodes

File

Dataset

Amray of Values
Data Manager
View

Aggregator

Input Parameters
Output Parameters
Comment

-

aaaaaaaaaaa

Locate the pane that is entitled Basic Nodes.

Double click or drag the option called Iterator into the ENVI Modeler window

Draw a connector between the Iterator node and the first Task node in your model

Use the Connect Parameters dialog to set up the necessary parameters needed to run

chchchchchchchch

View
>
[Raster] 2files terator ISODATA, Classification A
— b—p P Classification — Smaoathing -
o = o Y TaE T aE TN
Data
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p Manager
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Aggregator Node Overview &

« To add an Aggregator node to your workflow one can do the following:

Locate the pane that is entitled Basic Nodes.
Double click or drag the option called Aggregator into the ENVI Modeler window
Draw a connector between the Iterator node and the first Task node in your model

Use the Connect Parameters dialog to set up the necessary parameters needed to run
the model properly.

> wnN e

Basic Modes
File
Dataset
Amray of Values
Diata Manager

View \ Regrid Raster Build Band Stack ;"f Regrid Raster Aggregator Build Band Stack
P E N b > — p— = — =
lterator o = o = ™ o = AE= ot i=

ggreg
Input Parameters
Output Parameters
Comment

Use an Aggregator node to take a collection of items and
feed them as input to a task that takes an array as input.



Data Manager/View Node Overview &

« To add an Data Manager/View Node node to your workflow one can do the
following:

1. Locate the pane that is entitled Basic Nodes.
2. Double click or drag the option called Data Manager/View into the ENVI Modeler window
3. Draw a connector between the node and the output of the last Task node in your model
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Extracting Metadata &

* You can add a node to extract metadata properties from an object to use as
iInput by performing the following steps:

1. Double-click the Extract Properties/Metadata option in the Tasks list.
2. Draw a connector between the output of a task and the Extract Properties and Metadata
node.

3. Click the = button in the Extract Properties and Metadata node and a Extract Properties
and Metadata dialog will appear on your screen. Inspect which properties are available
click OK when done.

4. Connect the Extract Properties and Metadata node to a Task node that will accept its input
5. Match the metadata items with the corresponding inputs for the connected Task node.



Extracting Metadata cont ...
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Extracting Elements from Arrays &

« Add a node to extract elements from a 1D or multi dimensional array by
performing the following steps:

1. Double-click the Extract Elements from Arrays (EEA) option in the Tasks list.
Draw a connector between a node that produces an array as output and an EEA node.

3. Click the := button on the EEA node and an dialog will appear. Here you can specify which
elements of the input array should be selected in the Indices to Extract field.
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Adding Breakpoints

&

« Add a breakpoint to your workflow so that you can stop execution at certain
points and preview output data or make adjustments as needed by performing

the following steps.

1. Click on a Task node in the ENVI Modeler layout window. You can tell if the node is
selected if a cyan border appears around the Task node.

2. Click the # button in the ENVI Modeler Toolbar.
3. Repeat steps 1 and 2 to remove a breakpoint if necessary.

gb_boulder_msi
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Validate, Run, and Import Items into a Model. &

* You can import task files, metatasks, and other model files into your project by performing the following
steps:

1. Select File from the tool bar and click the Import option.

2. Alternatively, you can drag and drop items from the Data or Layer manger or even from disk into the
ENVI Modeler layout window.

 Validation refers to ensuring that all of the nodes in your model are connected properly and all tasks have
the required parameters filled otherwise your model will not run. Before you run your model you should
always click the Validate Model option before pressing Run Model. £ ENVI Modeler - Untitied

File Edit Code Server Help

M ™ | &= Generate IDL Program Ctrl+P
- = Generate Metatask Ctrl+M
Basic Modes
— % Generate Python Program
== « Validate Model Ctrl+F8
=l P Run Model )
Execution Times  Para Run Model in Debug Mode Alt+F8
S ENVI Modeler - Untitled Eretitaralnoae N Teien
File Edit Code Server Help
New Ctri+N Total execution time: 8.6 secands
S Open. cd+0 |  ||TTTTTTTTTTTTTTTTTTTTTITTTTTTTTOOT
Open Recent > Py
k Save Ctrl+5S
Save As...
Import Model...
Import Task...
Import Metatask...
X Close Ctri+W
Close All Ctrl+Shift+W

Exit Ctrl+Q
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ArcGIS Integration
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ArcGIS Pro/ENVI Modeler Workflow

 Fill in Name, Display
Name, Description

« Select ArcGIS Pro

* You may also select
ArcMap, If you want tool
available in both

&

| [ B Run 2l Publish Task

i

"base_class": "ENVIMETATASK",
"display_name": “"Untitled",
"description™: "This is an ENVI Metatask",

"schema": “envitask_3.2",
"revision”: "1.8.8",
"commute_on_downsample”: "Unknown",

"commute_on_subset™: "Unknown",
"parameters": [
{

"name": "INPUT RASTER",
"display & pyplish Metatask X
"type":
"directi
"require Mame |UmMBd
"descripi vised
"hidden"
"allow_n

Display Mame |UmMed

i N " Description |This iz an EMVI Metatask |
name":

"dizplay,
"type": Revision |1DD |
"directi
"require

classificati

"descrip Location C:MProgram Files'Hamis"\ENVI55'custom_code™. | [lename and path of

"hidden"
"auto_ex - .
“fold ca Publish Task to ENVI

"is_dire [ AcMap

"is_t
B [ ArcGIS Pro

"name":
"display
"type":
"directi -
"required”: false,
"descriptien”: "The reguested number of classes to generate.”,
"hidden": false,

"default": 5,

"inclusive_max": true,

"inclusive_min": true,

"test_exact™: false,

"test_overflow": true

oK Cancel

"name”: “CHANGE_THRESHOLD_PERCENT",
"dizplay_name": "Change Threshold Percent",
"type": “"DOUBLE",




Run ENVI Analytics as new GPTools (ex: ISODATA Classification)
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Analytic Examples of Custom Tasks

Port Activity
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Exercises @

* Objective(s):

* Now it’s your turn! You have been walked through an example to help you get a better feel of
using the ENVI Modeler. Hopefully these extra example workflows will assist you in obtaining
an appreciation of the compact, intuitive, yet powerful ENVI Modeler by getting a hands on
experience building models on your own.



Exercise #1. Image Registration Workflow &

* In this first exercise, we will start with a simple Image Registration workflow
model that has been pre built. You should perform the following steps:

1. Launch ENVI 5.5 + IDL 8.7 on your machine and select Display, then ENVI Modeler from

the top of the ENVI window.

2. Once the ENVI Modeler has been opened, bring the Image Registration Model into the
workspace. Click File then Open or Import Model and browse the [Insert Directory

Name Here] until you find the file Automatic Image Registration.model

[Raster] 0 files Diata

- - _p Manager
o = Generate Tie Filter Tie Paint Image to Image . oh
/-.,b Paints Ey G=ru-s-3 . - byti:n:téal . - . F{egnslrgmn b | |
[Raster] O files s - - N » e
> )

wh =



Exercise #1 cont... @

3. Now click on a node representing a Raster, and then click the = button and
search for a file called Syria_sam_pan.dat

4. Repeat step 3 with the file called Syria_sam_ms.dat
5. Run validation on your model by clicking Code and then Validate Model.

6. Finally click the » == button and the output of the Workflow should resemble
figure below. 7 R St )




Exercise #1 cont... @

» As an extra bonus, let's add an Input Parameters node to the front of the
workflow so that we can add all of our parameters once and let the ENVI handle
the rest.

1. Delete the 2 File nodes representing rasters from the model, by either right clicking on
them and selecting Delete.

2. Add an Input Parameters node to your model and connect it to the input of the first task in
the workflow and setup your Connect Parameters Box as shown below.

& Connect Parameters X l
Input Parameters Generate Tie Points by Cross Correlaton J\
Add New Input(s) Input Raster 1
input Raster 2
& InputSeed Tie Points
Requested Number of Tie Points
Minimum Matching Score
Search Window Size
Matching Window Size

A Interest Operator

ked Output Tie Points URI

OK Cancel




Exercise #1 cont... @

4. Now save this new model by clicking File, then Save As.

5. Click Run and a dialog will appear on your screen displaying the parameters of
the workflow. Add the two scenes Syria_sam_pan.dat and
Syria_sam_ms.dat to the Input Raster 1 and Input Raster 2 options and
press OK and the output should be exactly the same as before shown below.

& Input Parameters X |




Exercise #2: SAM Image Difference Workflow &D

* In this exercise, we will work with another pre-built workflow model.

1. Go into the ENVI window and close all of the files from the Data Manager.

2. Locate the model file called SAM_Image_Difference_with_Intersection.model in the
SAM_Difference_Example directory and drag and drop it into the ENVI Modeler layout

window.
3. Click the button and locate the 2 rasters LasVegas1985.dat and LasVegas2014.dat
and add t:=m as input via the input parameters dialog. Use the button and

select bands 1-6 for the LasVegas2014.dat file to ensure that b seecraisisset. | have the same
number of bands before running the workflow.

4. After completing these 2 steps, you should see something resembling the right most figure
below.




Exercise #2: SAM Image Difference Workflow cont... &

N

* Now that the workflow is finished apply a threshold so that we can see the
changes between the two scenes more clearly. To accomplish this, we do the
following:

1. Minimize the ENVI Modeler to bring your screen back to the ENVI layout window, and
make sure the difference image is being displayed.

2. Click the % button to bring up the ROI (Region of Interest) Tool and then click the =
button to create a new ROI.

3. Next click the Threshold option by clicking the = button and select Band 1 of the output
scene and apply a threshold to hlghllght the differences between the two input scenes as

shown below.

Il
and 1: SAMImageDifference_output_raster_FriAug17203714.
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Exercise #3. SARscape Ship Detection Workflow &

* In this exercise, we look at a ship detection workflow with SARScape.
1. Go into the ENVI window and close all of the files from the Data Manager.

In the SARscape_Ship_Detection_Example directory, the model file called
SARscape_Ship_Detection.model in the Models directory and drag and drop it into the

2.

ENVI Modeler layout window.
Click the

*Fon putton and set the input parameters as shown:

Input: TDX1_SAR_MGD_20170501T015125 20170501T015133_HH_gr_cut_geo

Land Mask Shape File Name: land_mask.shp

Common URI for outputs: ship_detect  (create an output directory in the

SARscape_Ship_ Detection_Example directory called output.)

SARscape_Ship_Detection

-
==

Input  |C:\data\EAS_2018\SAR_Ship_Detet
< >
1file.
Land Mask Shape File Name |ction_ExampIe\Data\Iand_mask.shp|
Common URI for outputs |3ction_ExampIe\Output\ship_detect_|
(7] oK Cance

+ |

This branch displays the
inputimage in the ENVI
display
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||||||||

hhhhhhhhhhhhhhhhh
SARscape ship detection
algerithm and displays the
eeeeeeeeeeeeeeeeeeeeee



Exercise #3: SARscape Ship Detection Workflow cont.. &5

4. When completed the original SAR image and the Ship Detection Results will appear in the
ENVI display

&Y Layer Manager — O X

(] ]

- View

..... “ Band 1
=} Classes
.| ] 0: Unclassified

-[v]m 1: Vessel
+[v]E TDX1_SAR_MGD_20170501T015125_20170501T0157




Exercise #4: Build Your Own Model &

* |ts time to put your ENVI Modeler skills to the test! The previous 3 exercises
dealt with pre-built models and there wasn'’t a lot of opportunity to explore. Now
we want you to take some time create your very own model!

» Go to the directory where you saved the workshop datasets and locate the subfolder called
Denver_BYO data. In this directory, you will find a couple of Deimos 2 scenes over Denver, Colorado.
We want you to use one or both of these scenes in your model.

« Try experimenting with different features of the ENVI Modeler. For example, try adding a breakpoint on
a task or creating a Metatask node for your model.



Thank You!!!! @

Thank you to all who attend this workshop! We hope that you
learned more about \What's New in ENVI and the ENVI
Modeler and have a deeper understanding of how It can be
used to serve your project needs. ©
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