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Getting Information From Imagery

AWhat can | get from Imagery?
ALand Cover Analysis
A Change Detection
A Material Identification

A Object Based Analysis/Feature
Extraction

AWhy use imagery?
AHard to reach areas
A Out of date information
A Great reduction in manual digitization
A Potentially greater accuracy
A Automated processing
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ENVI - The Complete Image Processing
Platform
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ACCESS

AData Types

AFile Format Support
ASensor Support

ARemote Data Access

ANALYZE
Avisualizations

AData Prep & Registration
ASpectral Classification
AFeature Extraction

AChange Detection

AShape Files for GIS
AMaps

Almagery

APublish

EXTEND
IDL, C++, Java,

.Net, C#




Data Format Support

A ENVI allows you to read imagery from
numerous satellite and airborne
sensors such as QuickBird, Ikonos,
SPOT, Worldview, Landsat etc.

A ENVI handles all types of data such
as:
A Panchromatic
A Multispectral
A Hyperspectral
A Radar
A Thermal
A Terrain
A Lidar

A ENVI supports over 70 data formats,
including:
A HDF
A GeoTIFF
A IMG
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ENVI Interfaces:
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ENVI Zoom Dynamic Display:
focusing on ease-of-use, ArcGIS
integration, and imagery
performance

& ENVI 4.7 SP1

File Basic Tools Classification Transform Filter Spectral Map Vector Topographic Radar Window Help

& #1 (R:Band 3,G:Band 2,B:Band 1):ir_tehran_1... [2][E][X]

File Overlay Enhance Tools Window & #1 Scroll (0.07510) E”Elg]

& #1 Joom [4x] E]EJ

ENVI Three Window:
offering the wide variety of image
processing tools, data format

support and customization with
IDL




Preprocessing Tools

ENVIincludes easy-t0-Use [

tools for virtually any pre- B¢ \“ =\

processing need including: \ ey

A Orthorectifying imagery E J |-

A Co-Registering two or more
images

A Pan Sharpening

A Creating Vector Overlays

A 1dentifying Regions of Interest
(ROIs)

A Atmospheric Correction
A Imagery Calibration
A Mosaic Multiple Images

Multispectral

Pan-Sharpened MSI
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Spectral and Data Analysis Tools

ENVI contains many Spectral
Analysis Tools for such tasks
as:

A Unsupervised and Supervised
Classification

A Change Detection

A Target Detection

A Anomaly Detection

A Regions of Interest Utilities

A Image Transforms and Filtering

A Exploitation and Assisted Target
Recognition

A Post Classification Tools
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More Data Analysis Tools
ENVI includes a comprehensive

& Convolutions and Morphology Tool |;||E|[g|

suite of easy-to-use data analysis — -

# Statistics Results: bhtmref.img
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tOO | S to " Histograms: bhtmref.img ErnT ar T EEnE
. sx10*E 1 KemaSize’ﬁ xlﬁ

. 4=10*
A Perform image transforms, apply | [frremeonnfs
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Band 5 1 50 30.746864 6.144033
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Band & 47 27.611267 7.524244

A Detect and quantify change in A
image scenes -

Npts Total  Percent
1831 1831 06985

& #1 (R:PC Band 3 (bhtmref.img),G:PC Band 2 (bhtmref.img),B:PC ... [=[B][X]
i

A Measure features
A Model topographic characteristics

A Perform band and spectral math
calculations

A Calculate textures
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Automated Workflows for Spectral Data

| TERCAT

OVERVIEW
The Terrain Categorization
product in which piels with
are clumped nto classes.

INPUT FILE
Select a multispectral data i
green, red, a ne
file). To optionally process o
(ROI), click Select Subset.

OUTPUT RODTNAME
By defaul, the output fle is
with the same flename as th
diectory and/or flename, cf

File

Selection

| TERCAT

EEX

Input File

Select Input Fil

Atmospheric
Correction

ATMOSPHERIC CORRECTION METHODS
‘“working with atmospherically conected data
most acourate resuls. The following atmosp
correction options are available (for detailed i
advanced parameters, and examples, click H

-Dark object subtraction searches each bar
darkest pivel value.

- Flat field calibration produces relative refled)
dividing the mean spectium of a user-define
the spectrum of each pixel in the image.

- Intemal average relative reflectance (IARR|
to flat feld calibration in that a reference spf
is divided into each pielin the image to ge}
relative reflectance.

- Log residuals produces a pseudo reflectang

dividing each pixel's spectium by the spec

geometiic mean and the spatial geometric

- Empitical line calibration forces the image s

" ref .

QA TERCAT

Meithod Bl o
Selection

CLASSIFICATION METHOD
Select the classification method)
U .

This method is capable of producing the m§
results possible, but requires ground truth

- Unisup b These method
to create a TERCAT, though)
labelled. Click Help for descrif

- Supervised: These methods
algorithms by creating ROIs Y
pixels of the desired classes.
descriptions of each method.|
(TERCAT) classification met
the most commonly occuring)
methods performed. ‘You mus]
supervised methods to un

Atmospheic Ce

" None / Already corrected
@ Dark Object Subtraction

User is guided through
processing panels one
step at a time

A TERCAT

Examine
Resulis

After processing is complete, two dynamicall linked display
gioups appear

- One display contains the reference image.

- One display contains the TERCAT results.

Change the image loaded in each display group by selecting a
new image fiom the Reference Display and Results Display #1
drop-down fiss. You can alsa load a thid dynamicaly finked
image into a display roup for comparison by selecting an image
fiom the Reesults Display #2 drop-down list.

POST-CLASSIFICATION PROCESSING
Select the TERCAT(s) and classes on which to perform the
post-classification processing, then select the type of
processing to peiform from the drap-down list. Depending on the
method, parameters may appeat in the area below the Processing
to perform diop-down ist. Cick Help for more information on
the available processing types

|Cancel|| Prev || Next |

Unsupervised:

— Display Result

Reference Display: [ Natural Color Composite v
Results Display #1: [Maximum Likeihood -
Resuls Display #2: [Winner Takes Al (TERCAT) -

— Post-Classification Pr ing

TERCATS to process I Classes o process

Processing ta perfom| Majorty Analysis v|  Go
KemelSize[3 2x[3 2

Intuitive interface
with descriptive
Instructions
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ENVI EX

AStreamline User
easy-to-use, efficient image
processing

A Image Processing Tools with
ArcGIS Integration

A Dynamic Display and Navigation
Capalbilities
A Workflow Driven
A Processing Previews
A Proven Scientific Methods
A Flexible Output Options

~

OS

File Selection
Select an Input File

@ Classification @

Input Raster ‘ Input Mask

Raster File:

liowa_quickbird_veg

‘[ Browse... ]

@ Classification

Classification Type

Select a Method

® No Training Data

O Use Training Data
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ENVI EX

A Dynamic Display Interface

A Support for variety of file
formats

A Standard Image Manipulation
Tools

A Annotation Support
A Vector Support

A Output Product Generation
Support

A RPC-based orthorectification
support
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ENVI EX

A Image Processing Workflows

A Feature Extraction

A Unsupervised Classification
A Supervised Classification

A Thematic Change Detection
A Image Difference Change

Detection

Find Objects
Segment

Scale Loyol

dJd

Select Input Bands

Ll

| IPreview

Extract Features
Expart Features

Vedor Do | hmerge Dudont

Export Vector Results

I Expart features to a single layer

= Dk Rostaps o or ¥

Oulges: Cirectory

Fobgon |

[l Smoathing Swosining Threwnod Pack) | &1
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[ cbace || M | [ vanes |
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Classification Workflow

A Supervised and Unsupervised
Classification Workflows

A Import training samples em—
A Shapefile i i
A Geodatabase
A Manually define training samples
A Or, let ENVI define class regions

Unsupervised Classification
Set ISODATA Parameters

A Classification Algorithm
A ISODATA
A Maximum Likelihood
A Mahalanobis Distance
A Minimum Distance
A Spectral Angle Mapper
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