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Before we Begin...

‘ « The webinar is being recorded
— Slides & on-demand version of the webinar will be available within a few business days -

.ﬂ » Questions?

-9
s — Please post any questions in the Questions box
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It’s a Special Release Cycle

NV5 Geospatial Software's
Groundbreaking Products Roar
Into Market

« All of our core products, and some
new ones, are getting major
versions bumps

» These bumps correspond with big
features and changes to user
experience and key capabilities

In a dazzling display of innovation, NV5 Geospatial Software has
unleashed a storm of new products that have swept the geospatial market
off its feet. With a flair for the future and a nod to the past, the 2020s are
witnessing a technological revolution like never before.

NV5 Geospatial Software, a name synonymous with cutting-edge imagery
solutions, has catapulted itself to the forefront of the industry with its latest
offerings. These game-changing releases have sent shockwaves through

the market, captivating the attention of professionals and enthusiasts alike.

The piece de résistance of this triumphant launch is NV5's ENVI
Ecosystem, a marvel of modern engineering. This suite combines the
precision of traditional imagery tools with the magic of accessible
products, enabling users to navigate the world of imagery with
unparalleled ease of use. It's the bee's knees for analysts, scientists, and
everyone in between.

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem 5



IDL and ENVI Get a Face-lift

-
h

All of our products have gotten some
extra love when it comes to their
design!

For IDL and ENVI (from left to right):
* New logos

* New product icons (shortcuts,
application launchers, etc.)

* New splash screens on product
launch

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem 6



Products and Capabilities Covered Today

IDL 9.0

ENVI 6.0

ENVI Deep Learning 3.0
ENVI Connect 2.0

IDL for VSCode

IDL and ENVI Notebooks
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The ENVI Ecosystem is a family of imagery and data analysis-solutions
that’s optimized to deliver value where it counts and enable collaboration
across your organization

B i

Imagery Experts Analysts Decision Makers

3 =
Bl % 2
ot

]
Imagery experts can perform Analysts can access products Decision makers can easily access
advanced analysis and create created by imagery experts and review results to make
imagery products, or create and other analysts. They can informed decisions.
image processing workflows, and easily perform literal or non-
add them to ENVI Connect. literal analysis to create

products and insights —
selecting the data and
running analytics is simple.
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Choose Your Own Adventure

,\.1.

The flexibility of ENVI and IDL allow you to process data how and where

you want
raster = e. (rasterfile)
task = ENVITask('MachinelLearningClassification”)
What kind of user are SEshe b e
you? IDL (and the ENVI API)

Selected

Visual Programming

Workflows
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Choose Your Own Adventure

The flexibility of ENVI and IDL allow you to process data how and where
you want

raster = e. (rasterfile)

task = ENVITask('MachineLearningClassification”)
task.input_raster = raster

IDL (and the ENVI API)

0L ?mv.cm
a e =
LA Experts can create - b
foatt L > a0 content that other [(or
A &\ G = kinds of users can ENVI Connect
e Workflows

: consume
IDL and ENVI Notebooks

Visual Programming

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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Back to our Roots

With ENVI 6.0, one of our key development areas was revisiting and modernizing the
spectral user experience

ENDMEMBER COLLECTION

» Quick and easy tool to map the location of known features

+ Examples:

— | have a spectral library containing the signatures of minerals that | want
to map

— | found several features of interest with ROIs and want to find where else
they appear in my image

MATERIAL 1D

* | don’t know anything about my dataset, so | want to find unique
features in my image, map their locations, and optionally use
Material ID to determine what | found

+ Example:

— Find unique spectra within an image (i.e. water, urban, minerals) and map
their locations throughout the rest of your dataset

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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TARGET DETECTION

| have known features that I'm looking for and | want to find
where they are in my scene

Example:
— Map the location of kaolinite across a mountain range

SPECTRAL HOURGLASS

Given spectral information from a dataset, compare that
information against known spectra and determine potential
matches

Example:

— Determine what kind of mineral | have displayed in a spectral profile
within ENVI

11



Easily Map Features with-Endmember Collection

< m ctors v o' Annotations ¥ |Go To

« Endmember Collection allows you B S R e
to easily map spectra/targets within
a given dataset

* You can use spectral libraries,
ROls, plot windows (i.e. pixels
within your image), and a few other
sources of information

* It's a friendly “try things out”
interface that is very easy to use

 Easy to run more than one R AT v ORI 74 AR a
algorithm at a time and compare 2 A e |
results

1500
Wavelength (nm)

X: Wavelength . Data Value

Short video demonstrating how you can create a landcover classification image using the
Endmember Collection dialog and Spectral Profiles in ENVI
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Endmember Collection: Paint by Pixels

i Annotations v

s F 3 ¥ : sl ¥ ; /Classfication/Endmember Collection
Overview | SRR e ’ F s A .
Spectral_Angle_Mapper_Classificz ‘ " . 3 s e = R 5 : ¥
Band 1 L ) g A S . o’ 3 3 % ¥ 3 E I » Favorites
1 Classes §oF & - 4 . - 4% . N iites - ___| Anomaly Detection
= 0: Unclassffied . - Ny . b % 5 .| Band Algebra
B = 1: Sparse Ve g g y 2 - s ; A e g = y
: Spi g o J | 4 $ % : : iy 4 s 3 . +-{__| Change Detection
2: Bare Earth 3 R 1% 4 | ¢ £ S S : ML = ; » =4 Classfication
3: Bare Earth 2 7 7 7 - . { n S . A s i ] it # Classffication Workflow
m| 4: Bare Earth 1 sS4 T E y 5 Aot LD 42 S i R 541 0 1 - 3 Decision Tree
= 5: Snow / - g . ¢ l g e 2 : Endmember Collection
y J & . 2 S g - S . 6y s i#-{_] Post Classfication
emitas_enyi dat L, 5 G ) g : : g Lty . » : 3 :8 Raster Color Slices
@l Band 36 1:641.2/52) s /& 2 2. & g g f ¥ CE z ; — X, #-{_| Supervised Classffication
! Band 24 (551.8667) B ‘ N . : 2 : g 3 = e T . B i-{_| Unsupervised Classffication
@/ Band 13 (470.0304) y. ok 5 # 7 kot Pl e i X : Crop Science
&7 pafv 4 Y { 1 5 e 1 ¥ - A - A T X % {__| Deep Leaming
Overview s 1ERY. 3 £53 & T . ’ X ) .| Feature Extraction
Spectral_Angle_Mapper_Classfice . S 4 N A N ek . y o Fitter
Band 1 - . 3 ; ¢ y o ’ 5 f {_| Geometric Comection
= Classeso s ; ox 3 . o 3 - {1 Image Shamenina
= 0: Unclassfie 4 A { d A 4 e er C
| 1: Sparse Veg A ’
2: Bare Earth 3
3: Bare Earth 2
m| 4: Bare Earth 1
= 5: Snow

-4y Endmembers
& = 6 Water

‘U Sparse Veg
‘UJ Bare Earth 3
‘UJ Bare Earth 2
4y Bare Earth 1
U4 Snow
U Water

Subset] emitas_envi.dat

Alternatively, use ENVI ROIs with an EMIT hyperspectral image to perform a more advanced
landcover classification

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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Target Detection Workflow

(%] Target Detection Workflow - O

Select Signatures

« The Target Detection Workflow
locates pixels within hyperspectral
or multispectral images that match
the signatures of in-scene regions.

&) Target Detection Workflow

* The targets may be a materials,
minerals of interest, or man-made v s

E P A Speciral Angle Mapper Classfication

o bJ eCtS A \ |Constraned Energy Minemization

{Matched Fler
[ Modure Tuned “eldv Fiter

Target Detection

 You can think of target detection as
a more advanced image
classification tool compared to
endmember collection

« Important note: Some algorithms
in Target Detection require
background experience in spectral
science

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem 14



Target Detection in Action

» The target detection workflow
allows you to interactively refine
image classification results

@ MNF Band 2

- Here we use the thresholds to:

— Improve the amount of vegetation
being correctly identified

— Remove false-positives from the water
detection

» This step is quick, easy, and
improves the overall quality of
results that you generate

« Pro tip: If you are just getting
started with target detection, skip
the data transform and use
Spectral Angle Mapper for the
algorithm (as shown here)

Threshold

Selectband: Veg2 v

Value 0.08834621

Display resut

<<Back = Next >>

Short video that shows how Target Detection, compared to Endmember Collection,

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem

includes interactive steps to refine the classification results
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Material Identification for Everyone!

lassirication

« From spectral profiles, new button . LR TR ~ 4 3 - (58 o s
. : ‘ " \ 3 : N g

“Identify” that opens material A | R T el “u s
identification (ID) LSS R AR o : :

T L5 3 B, (i seect Ly~ [ [ @
- Once the dialog appears, you can W PR | IR e, A St s
switch between different spectral SR e [P — | el
libraries and see potential matches VIR Mo o, c
from 5 algorithms Srgtes . , v Rl oo

ALUNITE_AL705 26
KAOLINITE_KL500 1"
KAOLINITE_KL502 10

ALUNITE_AL706 25

« Important note: Material ID
requires background experience in . % . ~
spectral science & 2ot g EF By u Ty P e

v
=
©
>
©
2
©
o

TALC_TL2702
HALLOYSITE_KLH503
N o
Wavelength (nm) o 2. s et
TREMOLITE_AMT3001
DOLOMITE_COD2005
JAROSITE_JR2501
ILLITE_IL105
GREENVEG
CHLORITE_CH2402
ACTINOLITE_AM3000
HEMATITE_FE2602
GOETHITE FE2600

x: Wavelength ~ y. Data Value
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Material ID in Action

 As you select different pixels, the
material ID dialog updates with
potential matches

 Clicking on rows of the material 1D
dialog shows the spectra within the
Spectral Profile so you can do a
manual comparison

* You can pick different spectral
libraries to compare against

« Each column on the right
represents a different material ID
algorithm that you can sort by

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem

Wavelength (nm)

X: Wavelength  y. Data Value

(IRE R 11}

[ XE

Short video that shows how to access Material ID, process new pixels, and view the
potential matching spectral from a spectral library
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Spectral Hourglass

» The Spectral Hourglass Workflow
helps you identify and map unique
spectra (endmembers) from your
scene.

 Useful when you know nothing
about your data and want to do
some “spectral exploration”

« Material ID is integrated to help you
identify the endmembers in your
image

* Important note: Requires
background experience in spectral
science

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem

Annotations v |Go To

e slo—0on 20——@0 2 b =EE

MNF Dimensionality Reduction

! Band 24 (551.8667)
@l Band 13(470.0304)

Band

(3 View MNF Raster

Reduced Numberof Bands  —(}————————— 30 4

N > E: -
% T 5 o A4
I

The first step of the spectral hourglass workflow is to reduce the dimensionality of
your data with an MNF transform as shown here

>
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Spectral Hourglass in Action

« Use the n-D visualizer to identify
outliers and unique pixels in your
scene

sional Visualizer
nbers, then ciick N

* You can automatically identify T
potential pixels, as shown in the 1 ; T e
video, or you can do the work
manually

« Once you have your classes, you
can map their potential locations
throughout the scene

raster_196302420.dat

» Here we use linear unmixing to get
a relative abundance of each
endmember within each pixel
because we have low-resolution »
hyperspectral data " S

X: Wavelength vy Data Value

[Ba[she[7 Rk =+ durbpoe=m

It~ =& 444

[ X
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More than Just Spectral:: ENVI SAR Essentials Sneak Preview

« Coming soon — A new user
experience for processing and
working with SAR data

« Drag-and-drop display of key SAR
formats and step-by-step ENVI
Workflows

Cobarent Change Delection

« Capabilities include:
— Dynamic Aperture
— Sub-Color Aperture
— Generate SIDD
— Detect Amplitude
— Amplitude Change Detection
— Coherent Change Detection

8 =52 lm'@

Motion Ch e —_— The output from running CCD (Coherent Change
— ELIRR R e Detection). Dark areas correspond to low values of
coherence and represent change

Data credits: TerraSAR-X

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem 20



Workflows: More than Just Steps

e
File Edit Display Placemarks Views Server Help
EEREC YRIE$ G L £ L2 LERMm4Y
@ —1+— O]

Layer Manager

IESC

- View

: L?‘j SAR Coherent Change Detection...

Classification Smoothing

(®) Peform this step () Skip this step

Kemel Size

Output Raster | 14'fittered_change_detection_map dat || __.

Open Workflow in Modeler

Smooth

® [Preview << Back || Finish

¢ M ectors » o Annotations ¥ |GDTD

OH——ah] 2 ol——=& |||

) £ S

File Edit Code Server Help
D& & P Rn |~ =
Basic Modes Untitled Untitled

File

Dataset

Aray of Values
Data Manager
View

lterator

Fitter terator
Aggregator
Input Parameters
Output Parameters
Comment

Search... = SAR Coherert 5AR Change
: ; p Change Defection p  Detestion
- Adaptive Coherence Estimator - = ]
Adaptive Coherence Estimator Using
Additive Lee Adaptive Filter
Additive Multiplicative Lee Adaptive F
Agricuttural Stress Classification
Apply Gain and Offset imported from SAR Coherent Change
Adillery Slope Image Detection Wordlow
Astmatie Channe Threshald Clacefic Y o
>

Classfication

Toolbox

~u
[

/SAR Essentials/Change Detection Workflows/SAR Co|

| =l =3

| Geometric Comection
i Image Sharpening
| LiDAR
1| Machine Leaming
| Mosaicking
| Radar
| Radiometric Comection
. Raster Management
| Regions of Interest
~ SAR Essentials
~ Change Detection Workflows
** 5AR Amplitude Change Detection \
88 SAR Coherent Change Detection
7+ 5AR Coherent and Amplitude Charu
LI MTD
{_| DSM
L Tools
| Management
1| Spatiotemporal Analysis
(1| Spectral
: e

Layer

CCD_Coherence dat
Dataset Name CCD_Coherence dat
Description REFERENCE ACQUISITION TIMI
Dimensions 11.0589x 7,193 x 1 [BSQ] Float
Projection Geographic Lat/Lon
Pixel Size
Datum WES-34
Date 9 December 2011

Data Ignore Valus  |NaN

The new workflows in ENVI capture your clicks and generate an automated version as an ENVI
Modeler workflow
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Workflows: Clicks to Code

* You can convert ENVI Modeler
workflows to IDL code to get a
jump-start at how you can program

task 1 ENVITask( 'MLTrainingDataFromROIs')

&, ENVI Modeler - mi_ndvidstmodel
File Edit Server Help

with the ENVI API 2 o|_Genente L Progam

2y  Generate Metatask
Basic Nod

« With the ENVI Modeler, *or* the ; fd”:m:""” =
ENVI API, the analytics can then - S B
be shared with other types of users :1 : Run Model in Debug Mode  Alt+F3

Aggregator
* You can add to other ENVI ot Parameter

Output Parsmeders
Commert

Desktop instances or deploy them
to ENVI Connect

ML Traning Dats
from ROls

o i=

This task performs classification for all ENVI
Machine Learning model types.

Example showing the IDL code generated from an ENVI Modeler
workflow using the machine learning tools in ENVI

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem



Embracing Open Source with IDL 9.0:

* New, modern developer
environment for IDL using Visual
Studio Code

» Key benefits:
— Native multi-language support

— Make the editor your own with
extensions and themes

— Integrated help content for rich
developer experience

— Basic type detection for seamless
auto-complete

— Automation for formatting, adding
docs, and updating docs as you write
code

— Detects more than 100 problems in
your code without having to compile

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem

Edit Selection View Go Run Terminal Help [Extension Development Host] new_plot.pro - scra

& o B o0 2 -
~ open eiTors: (SRS C: > Users > znorman > Desktop > notebooks-
= Untitled-1 + code + Markdown | [» Runall =

{} landc - —
2 i ll‘ w .
= sidinb Ci...

£ Settings \
& tradeshowcontent.pro CATradesh.. 1 '; B

int-review > & idl-simulation-madness.idinb

rAll Qutputs | € ResetiDL M Stop DL -

GROUP 2

these parameters are.

If you just want to see the neat outputs, run all the cells and jump ahead!

maxT = 10.8
d7 - 6.6001d
& open_vedtors.pro n - ceil(double(maxT) / dT)
README.md
& time_series.pro
fps = 68

dTGoal - 1d / fps

New developer environment: IDL for VSCode! New paradigm and user experience for
writing IDL code.

The first to simulate a double pendulum is to get the basics details of our simulation defined.

Apart from the comments in the code, we aren’t going to go into all the gory detail about what

maxT = 10.8

dT = e.eee1d

ceil(double(maxT) / dT)

fps - 60

dT6oal - 1d / fps

framespacing = floor(dTGoal / dT) > 1

g - 3d

thei - 9@

dthe1l - 42

11 - e.s

the2 - 3@

oQmo -

o
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https://github.com/interactive-data-language/vscode-idl

IDL for VSCode: Auto-complete and Hover Help

The documentation for the latest versions of ENVI is packaged with the
extension, making it easier than ever to learn about and use the ENVI API

task = ENVITask( 'MachinelearningClassification’)
ta5k1
E & description

& display name

& input_model

& input_raster

) name

& normalize min_max

& output_raster

2 revision

& source_uri

& tags

) ENVITask: :addParameter

FOA CAMITTaeble s o mowrmmnidm

Auto-complete showing properties and methods for the
“‘MachineLearningClassification” ENVI Task

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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input_raster.export, tmp, envi’
useRast QOnline Docs | Open Examples in Notebook

result = ENVITask( MachinelLearningClassification”)

if ~key This task performs classification for all ENVI Machine Learning model types.

t
OUtPY Example
modelur € = envi()
ikl = RasterFile = filepath(’'qb boulder msi®, subdir = ['data’], %
root dir = e.root_dir)

Raster = e.openRaster(RasterFile)

task = ENVITask('MachineLearningClassification’)
task.input_raster = useRaster

task.input model = model

task.output raster uri = output raster uri
task.normalize min_max = [@, 1886@. ]
task.execute

Hover-help for the same ENVI Task with examples from the
documentation
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Introducing IDL Notebooks!

« Enabled through VSCode, we have
a native IDL Notebook format and
developer environment

* Notebooks are:

— A friendly format for capturing
logic/training and code in one place

— The way that new developers are
learning to program

— More approachable compared to
creating files on disk

* Note: This is *not* using Python or
Jupyter behind the scenes and
comes with the extension

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem

») File Edit Selection View Go Run Terminal Help = P [Extension Development Host] scratch DQomop - m} =

&%

IDL: ACTIONS AND COMMANDS &% hello-world-idl.idinb X & m -
C: > Users » znorman » .idl > vscode » notebooks > examples » &% hello-world-idLidinb > msHello World: IDL! > msErrors, Stops, and Debugging > meAfter each cell is executed, we force a ret
+ Code —+ Markdown | [» Run All ) ResetIDL M StopIDL == B, DL

B bxecute PRO fie o bt e Hello World: IDL!
0 Reset the IDL
¥ Start Profiling the IDL session
W Stop Profiling the IDL session This notebook walks through the basics of how IDL Notebooks work.
~ <> Code
@ Add/Update Routine Docs for file
Format PRO Code or Task File
2, Generate FNVI or IDI Task
~ B Notebooks
[ New IDL Notebook
4 Convert IDL Notebook to PRO Code
Format IDL Code in Notebook Cells
&F Open IDL Notebook Example

&) Open ENVI Notebook Example If you have other questions about notebook behavior, feel free to start a discussion on our GitHub page. We are happy to update the content in

~ E& Quick Access our example notebooks based on user feedback, so let us know if you have thoughts or ideas!
£ Open Extension Settings

[A Specify IDL directory (where "idlexe” or ...
O3 Open Welcome Page Notebook Toolbar
Open Extension Docs

At a high level it covers:

+ IDL Notebook Toolbar

s IDL's Path

* How cells are executed

+ Behaviors for accessing variables

+ Embedding graphics

* What happens when you encounter errors

## File a bug report for the extension
[E] View Extension Logs If you look at the top of VSCode's display for the notebook, you'll see a toolbar.

This toolbar contains a few helpful commands for IDL: Reset and Stop.

OL: ACTIONS AND COMMANDS | 3 1 Z hello-world-idlidinb X

PROBLEMS ‘ i'EI‘Z'E.E-LIS CONSOLE OJ'F_UTrMﬂ TEI'\‘I:J;I‘I::»;;m B D . ~ X
Microsoft Windows [Version 18.8.22621.2428]
(c) Microsoft Corporation. All rights reserved.
Notebook sidebar and the example IDL Notebook that helps users get started!
25



IDL Notebooks: A Look.at.the Future

) File Edit Selection View Go Run

IDL: ACTIONS AND COMMANDS
v & IDL
[ Start a session of IDL
£ Compile PRO file
® Run PRO file
B Execute
) Reset the sion
v Start Profiling the IDL

B Stop Profiling the IDL
v <> Code

(s Add/Update Routine Docs...

Format PRO Code or Task ...

%, Generate ENVI or IDL Task

&~ H Notebooks

New IDL Notebook

13 Convert IDL Notebook to ...

[) Format Notebook Cells

&¥ Open IDL Notebook Exam...

& Open ENVI Notebook Exa...
~ [ Quick Access

£ Open Extension Settings

[ Specify IDL directory (wher...

[ Open Welcome Page

® Open Extension Docs

% File a bug report for th

[El View Extension Logs

Terminal Help =

@ ® &P envitasktest.pro 2

#2 envitasktestpro > ...

in. optional. ENVIRaster

output_raster uri: in, optional, String

ro envitasktest, input raster = ing

= r, output_raster_uri = output raster
compile_opt idl2

e = envi(/current)
if (e eq !null) then begin
message, 'ENVI has not started yet, required!’
endif
idltasktest, input_raster = 5
18 end

P [Extension Development Host] scratch

&2 idl-simulation-madness.idinb X

C: > Users > znorman > Desktop > notebooks-sprint-review > ## idl-simulation-madness.idinb
+ Code + Markdown | [» RunAll = Clear All Outputs | ) ResetiDL M Stop IDL
lines = {IDLNotebookPlot_LineAnimation, %
[ rti orderedhash(), $
s: list()}

pendulums = {IDLNotebookPlot BubbleAnimation, %
: orderedhash(), %

s: list()}

if (m1 gt m2) then begin
sizes = list(20, 20 * sqrt(m2 / m1))
endif else begin
sizes = list(20 *

endelse

sqrt(m1 / m2), 20)

frames = [ : n - 1 : frameSpacing] k
foreach i, frames do begin

lines.frames.add, {IDLNotebookPlot LineFrame, $
x: list(e, xa[i], x2[i]), §
list(e, yi[i], y2[i])}

pendulums.frames.add, {IDLNotebookPlot BubbleFrame, %

x: list(x1[i], x2[i]), §

list(y1[i], y2[i]), §
r: sizes}

endforeach

props = orderedhash()
props[‘frameInterval'] = 1@0e / fps
props[ ‘aspectRatio’'] = 1

scale = orderedhash(‘min’, range[@] * 1.25, 'max’, range[1] * 1.25)

props[‘scales’'] = orderedhash('x', scale, 'y', scale)

A L

IDL Notebooks open up a new era of quick, rapid, and modern data visualizations. Here you see a preview API
that allows users to display data in new ways using IDL Notebooks.

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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c “&{, . ’{"’
) File Edit Selection View Go - <~ L [Extension Development Host] scratch OB o - O X
H; & &% hello-world-enviidinb ® -+ &% hello-world-enviidinb ® & M -
° I D L N k I h \Vi i I i | > vscode > notebooks > examples > &# hello-world-envi.idinb > MsHello World: ENVI! > M#Ra Users > znorman > .idl > vscode > notebooks > examples > &# hello-world-envi.idinb > MeHel
Oteboo S also have Spec a () + code + Markdown | [> RunAll = Clear All Outputs --- B L+ Code + Markdown | [> RunAll = Clear All Outputs == A oL
APIs for ENVI This style of visualization features an RGB pretty-picture of the Let's show this in action by displaying the same raster as above
ey i visual bands and then adds a spectral overlay for pixels along the with a few ROIs as well. You'll notice a blue polygon over the water
e Similarto | DL, they allow you to edge. is one of the three ROIs added to the map.
em bed g raph |CS and maps W|th | n To create this graphic, set the cube keyword when displaying a . D> B @
ml® raster.
2= ENVINotebook.DisplayInMap, raster
notebook cells T ST
[ ENVI maps use your VSCOde : ENVINotebook.Display, hsiRaster, /cube ENVINotebook.DisplayInMap, rois
| s o 41 v 09s IDL

theme to pick a base map

Example ENVI Notebook showing the display of a hyperspectral
data cube (left) and a raster and vector data (right)
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2
\
. .
Exam ple' ENVI Notebooks in Action
L ]
) File Edit Selection View Go Run Terminal Help - P [Extension Development Host] scratch DB 0o - o X
IDL: ACTIONS AND COMMANDS L ® &P envitasktestpro 2 > &2 envi-machine-leaming-madness.idinb ® = Settin & M -
v & IDL &2 envitasktestpro > ... vi-machine-learning-madness.idinb > M# > M#Detecting Burn Area Using Machine Learning > <3'; clean up spurious pixels using aggregation
2 [Z Start a session of IDL e~ + code + Markdown | O Stop Execution = Clear All Outputs ' GoTo | ) ResetiDL M StopIDL --- A L

Keywords

£ Compile PRO file €
B Run PRO file input_raster: in. optional. ENVIRaster
PRO file
B Execute PRO file as batch file
I @ Reset the IDL session classifyTask = ENVITask('MachineLearningClassification')
a8” A Start Profiling the IDL session | classifyTask.input_model = trainRF.output_model
classifyTask.input_raster = stacked

classifyTask.execute

outpu

raster_uri: in, optional, String

B Stop Profiling the IDL session
ct v <> Code pro envitasktest, input_raster = input ra
compile_opt idl2

r, output_raster_uri = output

(s Add/Update Routine Docs...
Format PRO Code or Task ... classifyTask.output_raster.close

= i t r_uri
9, Generate ENVI or IDL Task e = envi(/current) changeRaster = e.openRaster(classifyTask.output_raster_uri)

& ~ H Notebooks if (e eg !null) then begin
New IDL Notebook message, "ENVI has not started yet, required!®
43 Convert IDL Notebook to ... endif
Format Notebook Cells o Epzdhasktest, Anputs castan e changeRaster.metadata[ 'data ignore value'] = @
&% Open IDL Notebook Exam...
@ Open ENVI Notebook Exa...
v [& Quick Access changeRaster.writeMetadata
£t Open Extension Settings v 1m135s IDL
B specify IDL directory (wher... Machine Learning Classification
3 Open Welcome Page Executing RandomForest... 4%
@ Open Extension Docs Executing RandomForest... 9%
& File abug report for the exte... Executing RandomForest... 13%
[ View Extension Logs Executing RandomForest... 18%
Executing RandomForest... 22%
Executing RandomForest... 27%
Executing RandomForest... 31%
Executing RandomForest... 36%
Executing RandomForest... 40%
Executing RandomForest... 45%
Executing RandomForest... 50%
Executing RandomForest... 54%
Executing RandomForest... 59%
Executing RandomForest... 63%
Executing RandomForest... 68% .
Executing RandomForest... 72%
Executing RandomForest... 77%
Executing RandomForest... 81%
Cvaritinae DandamCannact oY

Short video showing an IDL Notebook running ENVI. This notebook uses machine learning to map burned
areas after a wildfire from 2022 in New Mexico using PlanetScope data.
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IDL 9.0: IDL for Apple Silicon

Transpose Performance IDL Time Tests
(Higher is Better) (Higher is Better)

« As a part of IDL 9.0, we are
including support for Arm
processors on the Mac!

=
v
o
=]

o
o

Transposes Per Second
Tests Per Minute

&
=)

 This offers performance gains
because you no longer need
Rosetta (graphics On right) 1000 x 1000 (1M) 1414Ax141f1(2M) 2000 x 2000 (4M) time_test4 Tes‘graphicsilimesd(XSO)

rray Si;

e run on a Mac Studio with an M1 Max. Intel IDL was rt nder Rosetta ation ‘ests were run on a Mac Studio with an M1 Max. Intel IDL was run under Rosetta 2 translation.

 This only applies to IDL and not
ENVI at this point in time

Matrix Multiplication Performance FFT Performance
(Higher is Better) (Higher is Better)

-3
o
o

Iy
o
5}

M3 | M3 || M3
PRO

MAX

Matrix Multiplications Per Second
FFTs Per Second

77774 ]
1000 x 1000 (1M) 1414 x 1414 (2M) 2000 x 2000 (4M) 1,000,000 1,000 x 1,000 100 x 100 x 100
Array Si. Al

s were run on a Mac Studio with an M1 Max. Intel IDL was rt nder Rosetta 2 translation. ests were run on a Mac Studio with an M1 Max. Intel IDL was rt

Performance metrics showing (higher is better) how native Arm support for Mac is much faster
than using an emulator like Rosetta
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Choose Your Own Adventure

,\.1.

The flexibility of ENVI and IDL allow you to process data how and where

you want
raster = e. (rasterfile)
task = ENVITask('MachinelLearningClassification”)
What kind of user are SEshe b e
you? IDL and the ENVI API

Selected

Visual Programming

Workflows

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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Choose Your Own Adventure

The flexibility of ENVI and IDL allow you to process data how and where
you want

2

EXxperts create
automated analytics

Analysts have data-modality
based workflows for analyzing
imagery and videos and can re-
* use the analytics and information
that experts create

Experts use science-
based workflows to
create information

layers
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Use ENVI Connect to:

> Work With Imagery

> Find and Discover Data

» Visualize Data

» Perform Literal Image Exploitation

)

e. Solve.

That Enables Users To
eospatial Problems.

ract information from data as well as generate
ion for experts and non-experts so they can more
ing the scientific reach across an organization.

Perform Non-Literal Exploitation
Generate Products

Perform Tipping and Cueing
Collaborate With Others




Science Made Accessible with ENVI and ENVI Connect

File Edit Display

Placemarks Views Server Help

EEFDSG TRE$ L £ L EDnids | i &4

e

Layer Manager

o o]

-3 View
[DEL overview
8
ENVI Machine Leaming Cl
Classes
B = 0: Unclassified
8 = 1: Ground
] 2: GrassOrSparse
m| 3: Forest
= 4 Water
m| 5: Snow
6: ManMade
m 7:Clouds
a [ rastertif
@l Red (0.666000 Micrometes
@ Green (0.566000 Micromet
@ Blue (0.430500 Micromete

S ENVI Modeler - Untitled
File Edit Code Server
haed

Basic Nodes

Help

File

Dataset

Amay of Values
Data Manager
View

lterator

Filter kerator
Aggregator

Input Parameters
Qutput Parameters
Comment

Tasks

Search.. Fs]

Adaptive Coherence Estimator
- Adaptive Coherence Estimator Using Subspace Back |
- Additive Lee Adaptive Fitter
- Additive Multiplicative Lee Adaptive Fitter
- Agricultural Stress Classification
Apply Gain and Offset
- Automatic Change Threshold Classification
- Band Math
Binary Automatic Threshold Raster
- Binary Greater than Threshold Raster
- Binary Less than Threshold Raster
Binary Morphological Fitter
- Bit Emor Adaptive Filter
Buffer Zone
hoo. Aniild Rand Gtark

 Run

Untitled

-

Input
Farameters
>

o :=

= ol Annotations = ‘Gu Ta

OF——®o_

Nomalization
Statistics

ML Training Data
> > from I?Ts
=

b

Train Random Forest

»P—p

Machine Leaming
Classification

=

P—

>

Output
Parameters

o

Toolbox

Machine Leaming//Classffication/Supervised

ST

-__| Deep Leaming
-{_| Feature Extraction
| Fiter
-|__| Geometric Comection
| Image Shampening
| LiDAR

Machine Leaming

21a Install Machine Leaming

; Machine Leaming Labeling Tool
o Machine Leaming Classification
21 Machine Leaming Evaluate Classifier
Classfication
Unsupervised
1| Anomaly

|| Training
| Mosaicking
-{__| Radar
- Radiometric Comection
-|__| Raster Management
|| Regions of Interest
| SAR Essentials
-{__| Spatictemporal Analysis
| Spectral

Statistics

Layer
ming_Classfication_output_raster 113
Dataset Name [Machine_Leaming_Classffication_outp.
Eascnphun
5x 1[BSQ] Byte
UTM. Zone 48 North
3 Meters

Dimensions
Proiection
Pixel Size
Datum WGS-34

Experts can create automated analytics using ENVI and IDL then deploy to lightweight, simple tools like ENVI
Connect. Enabling other kinds of users to process imagery and gain insights without needing to use a desktop
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% S 1

ENVI Connect: The Enterpr_iser Solution for Ima(jery Analysis

v _ ,‘,. o,
q !‘;'{,, 134 > A

ENVI Connect handles the same types of data as ENVI Desktop to support
operational analysts

g il I 3
b ‘!e.u*‘i Pl » %

Eo it ,;-— ;‘:@;:, bl 3 ‘

T e L] S ENVI Connect

Panchromatlc

N T Lo Hyperspectral
Multispectral

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem

35



Deep Learning for Video-Analysis

@ ENVI Connect  Technical Preview VIEWER UPLOAD O

* Video analysis workflow:
SEARCH Q + = = m

— Ingest into ENVI Connect and process Furers =
With AI aS ingested ENVI Connect t | | Rasters | | Videos

— Find video over AOI (Area Of Interest) o
— Navigate to video dashboard 7 s ©
— Investigate automated detections -”*_g %
— Contextualize observations e

05/25/2023
K%SAMPLE VIDEO @

03/20/2023
AT_ANOMALY_DE @
Derived Product

03/25/2022
MSAMSKLFDREST ®

11’1A>‘U(;ZE'I107387 @

-1;;;;1;“1%0 ®

‘;Dj;;;;iRlCZD @

‘;;j,;;;;;m ®
B

1K a2 (34>

]

eeeeeeeee © OpenStreetMap

Lat: 38.99839231, Lon: 8.16080344 WGS84

Video exploitation in ENVI Connect is intuitive, easy to use, and helps draw your
attention to key points in videos that need further analysis
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Deep Learning: Not Just fo_rEnterprise

« ENVI provides all the tools needed
to create custom deep learning and
machine learning models

+ We make the deep learning
workflow simpler by providing an
easy set-up and tools you can use
without needing to program

Create
training
data

Generate
models

Evaluate
performance

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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ENVI Deep Learning 3.0::Grids

S
)|

* New type of deep learning that
creates a binary, gridded output I Train TensorFlow Grid Mode
with likely locations of features

Main Model Training Advanced

» Reduce false positives and
processing time by only working
with positive grid cells

Training Rasters

 Plug and play with existing models Vaidation Radtere

« For any previously labeled data,
you get grids for EREE

— That’s right, you don’t have to label Output Model
any other data to make a grid model!

Output Last Model

e Ok Cancel

Grid training dialog that accepts all kinds of The primary output from grid which shows
previously generated training data potential locations in an image with aircraft
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Grid: Reducing False Positives

-
h

Use grids to remove likely false positives. Here we remove 160 false positives with a
minimally trained object detection model!

Before — 381 Detections After — 181 Detections
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Grid: Time Savings

« Using grids, we can not only eE
reduce false positives, but we can P S ; (1 :
save processing time as well \ X X

Y Rl N 7
A N A
My B

b

 For rare features, this can have a : e Y oK

dramatic impact : e 7 = j
A “LR | ¢ M [ 3

g 5 i i ~ g7 T e > 4

» Real world time savings for aircraft j £ b - % o/

detection: \ i L 4 %;
— 41 Panchromatic WorldView scenes % &‘ £ ‘ % =

— Without grid: ~9 hours 2 —~ C ,,o,_.?ﬁ; ¢
— With grid: ~30 minutes - % /
. e .
*.w/‘.‘ 4

Pairing grids and segmentation models can process a
WorldView image in 40 seconds compared to 13 minutes
without grid
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Positive Impacts from Using Grid |
Detecting ships in SAR data with grids

» Grid models are free and re-use Quickly generate cloud masks with grid |
existing training data! o B .
 Reduce false positives and directly 28 TR e T “
reduce manual labor to correct S, Sk e
results from deep learning s L= Te
- Save processing time to directly i ; "
save time (and money) for cloud- Ll

based processing

=

* Improve throughput of hardware- £ty ; : s , !
limited applications that can’t _i_ Aot l | W
automatically scale to meet R e T o o
processing demands e

- Makes it feasible to use more £]
complex models and architectures _ LR

that can better detect features

Detecting crosswalks using grids
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Choose Your Own Adventure

,\.1.

The flexibility of ENVI and IDL allow you to process data how and where

you want
raster = e. (rasterfile)
task = ENVITask('MachinelLearningClassification”)
What kind of user are SEshe b e
you? IDL and the ENVI API

Selected

Visual Programming

Workflows

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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Choose Your Own Adventure

The flexibility of ENVI and IDL allow you to process data how and where
you want

: 239.2k [ &
L)

Selected

ENVI Inform

EXxperts create
automated analytics

Decision makers and analysts
can get just the information

layers that they need, when they ) —

need them, and integrated into . W .

existing GIS applications =S
Process large volumes
of data or persistently

monitor areas of
interest using scalable
infrastructure

&

ENVI Connect

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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ENVI Inform: Automated-Monitoring and Scalable Processing

» Take the analytics that experts
create and run them in the cloud

- Easily process large areas or B N e S II“Il e
monitor areas for continuous AR ‘ 2ol
observation .

Perform global and country-wide monitoring

Tailings Dam Monitoring

Displacement (mm)

Minimum -68.20

Total
239.2k

Buildings Damaged M

Selected

Use SAR data to monitor dams on a regular basis and Process data at scale to get answers faster
look for changes when time matters

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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Recap: Demonstration.goals

Today was about showcasing how our family of products come together to solve real-world

problems
SCIENCE MADE ACCESSIBLE EMPOWER USERS TO COLLABORATE DATA ANALYSIS MADE INTUITIVE
» Step-by-step spectral workflows to make » Deploy analytics that experts create » Friendly, web-accessible tools for
Image science more approachable where you need them to run working with and processing imagery
» A new future of SAR analysis is coming » Experts can create information layers « Al accelerated exploitation
soon! and publish to other tools like ENVI

o Connect » Automation and monitoring at scale
 Improve productivity for programmers

with IDL for VSCode

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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Products and Release Timelines

IDL 9.0 — Available today!
ENVI 6.0 — Available today!
ENVI Deep Learning 3.0 — Either just before or right after the holidays

ENVI Connect 2.0 — Either just before or right after the holidays
IDL for VSCode — Available today! Download through VSCode or the web
IDL and ENVI Notebooks — Included in IDL for VSCode

Redefining Image Analysis with ENVI 6.0, IDL 9.0, and the ENVI Ecosystem
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