science for a changing world
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In Session One, “The Study of Color”, we investigated the artistic §

components of color within images to set our foundation on the |

elements of art or, as we might say on the science side, photo
interpretation. As we begin in Session Two of the Earth as Art series, we
want to emphasize the importance of the satellite systems used in
acquiring these images and discover the science behind these §
images, their origin and, most of all, where to obtain the images and 2
develop them into your very own Earth as Art masterpiece. We will
examine image acquisition sites, download procedures, and the
software used to create your image artwork.

Many images from satellites are simply intriguing to observe and
ponder. Satellites capture an incredible variety of views over the
Earth that are then archived at the United States Geological
Survey for distribution to the public at large.
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An Earth Observation Mission...

AmericaView'’s continuing mission helps build and-foster learning .
about our Earth, its inhabitants and the use of remote sensing (RS), =
unmanned aircraft systems (UAS) and geographic information.system -
(GIS) technology to lead systemic reform and . support. .
continuous improvements across the nation and abroad, utilizing g’ E
the “Earth” as art. N

Our discussions in this session willbegin at the heart of our program, Y
ne imagery itself. The images within this session were collected by
ne Landsat series of Earth-observing satellites. We will learn about
ne sensors aboard Landsat satellites, how to download the images
nat they acquire, and how to process the images to create your works
of art.
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Without further delay, let’s launch this session. Onward with Science!



In the beginning ...
Earth-Rise

e il s

"We came all this way to explore the Moon, and
the most important thing is that we discovered
the Earth”

Quote from onboard Apollo 8, December 1968
5 Astronaut, Maj. Gen. William A. Anders, USAF (ret.) ...



The Science of ...
LANDSAT
Spacecraft S

Since 1972, the joint NASA/U.S. Geological Survey Landsat series of Earth
Observation satellites has continuously acquired space-based images of the
Earth’s land surface, providing uninterrupted data to help land managers and

policymakers make informed decisions about our natural resources and the
environment.

The Landsat program is part of the USGS National Land Imaging
(NLI) and Core Science programs.




42
Learn more about Landsat by visiting the EROS Landsat Remote Sensing
Classroom https://eros.usgs.gov/remote-sensing-classroom
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Fun and engaging educational

Lesson Plans lessons that allow students to look
at satellite imagery and perform

=hea] B8 analysis are located on this site.

“Students of all ages” can learn

il R . ===, ¢ how remote sensing scientists

LAND CHANGE WITH LANDSAT

use Landsat satellite data to track
changes to the Earth’s surface.




Timeline in the life of Landsat

Landsat Mlssmns Imagmg the Earth Since 1972

B Landsat 1 July 1972 - January 1978
- B Landsat 2 January 1975 — July 1983
I Landsat 3 March 1978 — September 1983
I Landsat 4 July 1982 — December 1993
D Landsats March 1984 — January 2013

Landsat 6 October 1993

Landsat 7 April 1999 -
Landsat 8 February 2013 —
Landsat9 2021

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030




The Landsat program offers the
longest continuous global re-
cord of the Earth’s surface and
continues to deliver visually stun-
ning and scientifically valuable
images of our planet. Through
the ever-watching eyes of the
LANDSAT satellites, we are con-
stantly amazed at the shear artistic
wonder that is our “EARTH!”
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Now that we have a background knowledge of the Landsat
Satellite Program...

let’s move forward to work with the imagery obtained from
Landsat. In today’s world, computer graphics can be created in
either raster or vector format.

It’s Raster we want...



Raster graphics

...are bitmaps. A bitmap is a grid of
individual pixels that collectively
compose an image.

Raster graphics render images as
a collection of countless tiny
squares. Each square, or pixel, is
coded in a specific hue or shade.
Individually, these pixels are worth-
less, yet together, they’re worth a
thousand words.

RASTER

printcnx.com

Vector graphics, such as logo files, use intricate paths made up of
points and lines to create an image. Raster graphics, such as digital
photographs, are created using a grid of tiny pixels.




Raster graphics are best used for non-line art images specifically di
photographs, scanned artwork or detailed graphics. Non-line artimages are best
represented in raster form because these typically include subtle chromatic
gradations, undefined lines and shapes, and complex composition.

However, because raster images are pixel-based, they suffer a malady
called image degradation. Just like photographic images that get blurry and

imprecise when blown up, a raster image gets jagged and rough.

gitized

Why?

Ultimately, when you look close enough, you can begin to see the individual
pixels that comprise the image. Hence, your raster-based logo, magnified to
1000, becomes bitmapped before you know it. Although raster images can be

scaled down more easily, smaller versions often appear less crisp or °

than the original.

To maximize the quality of a raster image, you must keep in mind t
raster format is resolution-specific, meaning that raster images are c
and displayed at one specific resolution. Resolution in raster grap

b2
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measured in dpi, or dots per inch. The higher the dpi, the better the reso
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In Summary, a Raster File

...Is an image file format defined
by a pixel with one or more numbers
incorporated with it. The number
represents the location, size, or color
of the pixels.

Today, almost all of the images you
see on the Internet and images taken
by a digital camera are raster images.

@




Raster graphics

For our raster images that we will be working with, we
may choose one of the following formats to display
our downloaded image files.

True Color
False Color
Pseudo Color
Grayscale

%




True Color

True color images use the
blue, green, and red visible
color bands to create images
that display the Earth in colors
similar to what our eyes see.
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False Color

False color images are a representation

of a multispectral image produced : R
using any bands other than visible red, f
green and blue as the red, green and
blue components of the display. False )

color composites allow us to visualize &
wavelengths that the human eye can not
see (i.e., near-infrared and beyond).
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Southwestern Iran. The dark red shape in the center of the
% image is Shadegan Pond




Pseudo color

Pseudo color is a technique to artificially
assign colors to a gray scale. Colors are
assigned based on the intensity of the
values expressed in the gray scale. This
technique maps each of the gray levels of
a black and white image into an assignec
color. Psuedo color is commonly usec
for thermography which shows infrarec
radiation instead of light intensity, and in
mapping elevation.
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Grayscale

Grayscale is a spectrum of shades
of gray without apparent color. The
darkest shade is black (the total
absence of transmitted or reflected
light), and the lightest shade is white
(the total transmission or reflection
of light at all visible wavelengths).
Intermediate shades of gray are
described by equal brightness levels
of the three primary colors (red, green,
and blue) for transmitted light or
equal amounts of the three primary
pigments for reflected light.

The Mayn River, northeastern corner of

e Siberia




Downloading Landsat Imagery

earthexplorer.usgs.gov

There are different online sources where one can
find Landsat satellite imagery to download for the
creation of your art masterpieces.

The USGS Earth Explorer website is a reliable
source you have access to for FREE download of
not only Landsat imagery but imagery from many
other satellite systems as well.

The following exercise will walk you through the steps to acquire

your Landsat satellite imagery.




EarthExplorer, a reliable place to find the data

=« Landsat Homepage | Landsat = X G earthexplorer

<> C e (O google.com 120% .o W
@ Getting Started Giant rockslides from ... [ Full article: Examinati nvestigation nag... [ First order reversa ng 40Ar/39Ar ages .. @& Mail - Nina Zamaniala
GO g|€ earthexplorer Q
All () Books & News (] Videos &) Images ¢ More Settings Tools

earthexplorer.usgs.gov

| EarthExplorer |

Query and order satellite images, aerial photographs, and cartographic products through the
U.S. Geological Survey.

isited tt

EarthExplorer Help Index

EarthExplorer allows us

Login

search, download, and ¢ EE Earth Explorer X +

More results from usgs.:
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EarthExplorer

Search Criteria Data Sets

1. Enter Search Criteria

To narrow your search area: type in an address or place name,
enter coordinates or click the map to define your search area (for

advanced map tools, view the help documentation), and/or
choose a date range.

Additional Criteria

Results

(LG T KML/Shapefile Upload

Select a Geocoding Method
| Feature (GNIS)

Search Limits: The search result limit is 100 records; select a

Country, Feature Class, and/or Feature Type to reduce your
chances of exceeding this limit.

Help Feedback Login

Search Criteria Summary (Show) Clear Search Criteria

Louisiana: & o' Tl L mynmm——
: ~ . (30° 06" 48" N, 089° 25' 26" W)  Options

Gulf port Bilo
Pt

& " New: Orleans |
- °% ool




As an example - searching for imagery of
Ocean Lake in Wyoming

BEEICINOIGHER Data Sets | Additional Criteria Results Search Criteria Summary (Show)

1. Enter Search Criteria '

To narrow your search area: type in an address or place name,
enter coordinates or click the map to define your search area (for
advanced map tools, view the help documentation), and/or
choose a date range.

KML/Shapefile Upload

Select a Geocoding Method
Feature (GNIS)

Search Limits: The search resuit iimit is 100 records; select a

Country, Feature Class, and/or Feature Type to reduce your

chances of exceeding this limit.

| US Features | World Features H re . .
s ‘. ‘ . ¥ o s *_'

Feature Name & ' |
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State
All

Feature Type
All
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Click on a Feature to show ihe location on the niap and add coordinates B
to the Area of Interest Control. :

LTELN  Circle | Predefined Area

4 N C Decimal

1. Lat:43° 11' 05" N, Lon: 108° 36 07" W /R

Add Coordinate | Clear Coordinates il
PEICLENLER Cloud Cover | Result Options

Placename Type  Region Latitude | Longitude

)
m
4
I

x
m

LAKE | CALIFORNIA 37.9518 -122.7858

32.7308

TEXAS

-85.7887

Search from. mm/dd/yyyy =l to. mm/dd/yyyy
WYOMING 43.1848 -108.6020
Search months. (all) ol
W SN FWEMTEW 4 BE.RL . LR SR T
Data Sets » The provided maps are not for purchase or for download; it is to be used as a guide for reference and search purposes only.

There are several ways you can look for imagery of your area of interest.
In this example the Geocoder was used to find features that are named
Ocean Lake. Three features with this name were found and the feature in
Wyoming was selected from the list of candidates.




Search Criteria [[sEIEISH Additional Criteria Results

1. Enter Search Criteria

To narrow your search area: type in an address or place name,
enter coordinates or click the map to define your search area (for
advanced map tools, view the help documentation), and/or
choose a date range.

[cLLTL TS KML/Shapefile Upload

Select a Geocoding Method
Feature (GNIS)

Crimtry N
Country, Feature

chances of exceeding this
Norld Features

Feature Name
Ocean Lake
State

All

Feature Type

All

GCUTLEN  Circle | Predefined Area

Decima

1. Lat: 43° 11" 05" N, Lon: 108° 36’ 07" W /R

BEICHENLTEE Cloud Cover | Result Options

Search frorg. mi to. 1

Search months. (al) v

Specifying a date range
useful for several reasons, including

can be

finding imagery before and after an
event.

Search Criteria Data Sets

1. Enter Search Criteria

To narrow your search area: type in an address or place name,
enter coordinates or click the map to define your search area (for
advanced map tools, view the help documentation), and/or
choose a date range.

(cCLILLETE  KML/Shapefile Upload

Select a Geocoding Method
Feature (GNIS)

The search r
{ a

chances of exceeding this limit

) records; select a
Type to reduce your

Norld Features

Feature Name

State

All

Feature Type

All

=3
Circle Predefined Area
Decima

1. Lat: 43° 11" 05" N, Lon: 108° 36" 07" W /R
Date Range | (LG ReETl  Result Options

|ﬂud Cover Range. 0% - 100%

Unknown Cloud Cover Values Incduded

Cloud coverage can affect the
image quality and practicality of

an artwork. You can select the

percentage of the cloud coverage
for the imagery set.




Search Criteria Additional Criteria Results Search Criteria Summary (Show)
2. Select Your Data Set(s) : o : AT o N 6 Lune s
Check the boxes for the data set(s) you want to search. When s N - y g e T3
done selecting data setf(s), click the Additional Criteria or Results - : R e ) Y & -
buttons below. Click the plus sign next to the category name to
show a list of data sets.

This data set list is cached for performance. If your user permissions
have changed or you are not seeing an expected dataset, click here
to refresh your list.

1*! Aerial Imagery

[+ AVHRR H £ o
[# CEOS Legacy ; y : ; ) " f Ve it

”

[¥/ Commercial Satellites Idaho Falls

+ Declassified Data AT i e R 2

+ Digital Elevation

[* Digital Line Graphs
+ Digital Maps

# EO-1

[* Global Fiducials
FHCMM

[*'ISERV

* Land Cover

i "., f f -
Landsat (. - ; b i 3 ) PR = 1 i B 5 ; ..: é’\ oy o
: y % g . 3 : L 3 ~ N ROCKISprings s
4 S i ; s 3 : Gt Lo ae b
‘ 57

i*/ Landsat Collection 2 Level-2
='Landsat Collection 2 Level-1 : s TORRERS - S g R . _ b et

~|@ % Landsat8 OLITIRS C2 L1

V1@ ¥ Landsat7 ETM+ C2 L1

§ salt'Lake

V|@ ¥ Landsat4-5TM C2L1 Gty

1@ % Landsat 1-5 MSS C2 L1

Clear All Selected Add'm‘onaICriteria» % TR o8 e 8 & )

The provided maps are not for purchase or for download; it is to be used as a guide for reference and search purposes only.

Based on the area of interest and availability, you can select different
satellites.
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Now that we have learned o
how to use EarthExplorerto|

locate our area of interest...

. let’s move on to selecting the image
we want to use, downloading it as a
zipped bundle, and extracting the files
from the bundle. - Qah
b3 8 VY
’ﬁi‘g\m\w 24 ‘\\_"'J
It’s the Image we want ... e

w



In the remainder of this tutorial session, we will use imagery from:

- Louisiana’s Mississippi River Delta in conjunction with esri’s
Arc-Map software

- A Texas state park in conjunction with MultiSpec software

- The Caspian Sea in conjunction withAdobe Photoshop software

tocreate Earth as Art masterpieces...

25



Now it’s time to ...
Navigate and Create a Login in EarthExplorer

Create a Login in EarthExplorer and then
Navigate to our area of interest (AQI).
On this slide the blue pointer indicates
the Mississippi River Delta AQlL.

(We illustrated this so you would have an
idea of where you will be working, if you are
unfamiliar with the Gulf Coast).

Jackson
.

The next slide highlights the Login button i/ i FATR . Baten Rouge
on the tool bar located at the top right-hand [EEZSEEE R S
side of the EarthExplorer window. Click on g . Y
the Login button to create your very own
EarthExplorer account. This will make
working in the program and downloading
your imagery much easier. Once you have
completed your login, specify the search
criteria for your AOI within Step 1,as shown in

the following slides.

& USGS

science for a changing world




Visiting Louisiana’s Gulf Coast Landscape ..

< C

@ earthexplorer.usgs.gov
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science for a changing world

EarthExplorer

Q

1. Enter Search Criteria

To narrow your search area: type in an address or place name,
enter coordinates or click the map to define your search area (for

advanced map tools, view the help documentation), and/or
choose a date range.

KML/Shapefile Upload

Select a Geocoding Method
| Feature (GNIS)

Search Criteria Summary (Show)

v &)
e w
, : I e:Grand Ide
Search Limits: The search result imit is 100 records; select a e
Country. Feature Class, and/or Feature Type to reduce your
chances of exceeding this limit
| =l [ World Features
Feature Name
\ mississippi river delta ’
State
| LOUISIANA v |
Feature Type
|All v |

Circle

Predefined Area

Help

Feedback @ Login

Clear Search Criteria

Enter search criteria information to more precisely locate your area

of interest




< C @& earthexplorer.usgs.gov Q W » e :

Country, Feature Class, and/or Feature Type to reduce your A
chances of exceeding this limit.

Search Limits: The search result limit is 100 records; select a W
.Galliano

-

World Features

Feature Name
| mississippi river delta |

State

| LOUISIANA v |

Feature Type P 24
’A” v | e:Grand lde

Circle Predefined Area

Decima
1. Lat: 29° 10' 00" N, Lon: 089° 15' 01" W / X

I r 1 0% - 10%

I 7R EL N M Cloud Cover | Result Options SR R e i O

Search from:|08/31/2020 | to: [09/18/2020  |& L oud Cc ncluded v |

LS This filter will only be appiied to data sets that support cloud cover filtenng (| | TS A N ; ; 5 :
Search months: (all) - & in the data set list denotes cloud cover support) Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aercgrid, IGN, IGP. UPR-EGP. and the GIS User Community, ESRI
1 lide for reference and search purposes only.
Data Sets » Data Sets »

DOI Privacy Policy | Legal | Accessibility | Site Map | Contact USGS

U.S. Department of the Interior | DOI Inspector General | White House | E-gov | No FearAct | FOIA

Specify the date range and cloud cover
range
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Select Your Satellite/Sensor

EarthExplorer

Search Criteria Data Sets Additional Criteria Search Criteria Summary (Show)

=

Clear Search Criteria

olumbus™ + & =~
)3’ 16" W) Options '.
i
y

2. Select Your Data Set(s)

Check the boxes for the data set(s) you want to search. When
done selecting data set(s), click the Additional Criteria or Results

buttons below. Click the plus sign next to the category name to
show a list of data sets.

(] Use Data Set Prefilter (whats This?)

Data Set Search: |

+1SERV

El-Landsat

[Z-Landsat Collection 2 Level-2

OE Landsat 8 OLITIRS C2 L2
UOE Landsat 7 ETM+ C2 L2

v [D)E Landsat 4-5 TM C2 L2

Z-Landsat Collection 2 Level-1

OE Landsat 8 OLI/TIRS C2 L1
2 © [E @8 Landsat 7 ETM+ C2 L1

v [T Landsat 4-5 TM C2 L1
D@E Landsat 1-5 MSS C2 L1

#-Landsat Collection 1

[+1-1 andeat | anarv

v

4

Select the data set(s) that will be searched for imagery that matches
the criteria you specified. In this example several collections of Landsat
imagery are selected. This increases the chances of finding the imagery
you desire. Although this step gives the user the ability to further refine

their search results, it is not required in selecting your image for creating
an Earth as Art Masterpiece.

w




< C @ earthexplorer.usgs.gov

| |

. Port Sulphur
L

Data Set Search: | [

oLy
*-Land Cover “
=Landsat | S
£l Landsat Collection 2 Level-2 -
UYL Landsat 8 OLITIRS C2 L2
2O & Landsat 7 ETM=C2 (2
B0 E ) Landsat4-5TM C2 12 2
B Landsat Collection 2 Lavel.1 K 'Gf'and Ide
2@ £ &) Landsat 8 DLUTIRS C2 L1
A9 E @ Lanosat 7 ETM+C2 L1
@ [E @ Landsat 4-5TM C2 L1
{1@ [E @ Landsat 1-5 MSS C2 L1

&l Landsat Collection 1
Bl'Landsat Legacy
E-LCMAP
F-NASA LPDAAC Collections
*-Radar
*-Sentinel
+-UAS
[#Vegetation Monitoring

+-ISRO Resourcesat

Clear All Selected dditional Criteria » ifes @ Esri — Source: Ezri, i.cubed, USDA USGS, AEX, GecEye, Getmapping, Aerogrid, IGN, IGP, UPR-EGD. and the GIS User Community, ESRI

The provided maps are not for purchase or for download; it is to be used as a guide for reference and search purposes only.

DOI Privacy Policy | Legal | Accessbility | Site Map | Contact USGCS

Once the sensor data is selected, scroll down and select the
Results tab.
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4. Search Results
If you selected more than one data set to search, use the TR T 6 IR , S Gulfport - Biloxi
dropdown to see the search results for each specific data set H ‘ , R Ot

Note: You must be logged in to download and order ! ~Lafayette
scenes ey et

C @ earthexplorer.usgs.gov O * ¢ & e

L I VT IMLL SRS G L 1TV T U LIIMOL W IWE UYWL 150 MY W MOLM BO U UMY TV IR IR I LI e WU QU LI M Y OuT S Wity

Show Result Controls y
New Orleans &~

Data Set Click here to export your results » (&'

-

[Landsat 8 OLITIRS C2 L2 v | : Morgan City " e
' . Loumz‘; -

New download functionality for Collection 2 datasets

|\
#T9
.+ Houma ' »
y WO '
See Landsat Collection 2 Download for assistance /ésgk
¢
Vg

NOTE: Landsat 8 C2 L2 products become available for
download 15 to 17 days after data are acquired. View this
Landsat Collection 2 Generation Timeline to see how this /
timeframe is determined. ’ /

i

[1 v |
Displaying 1-3 of 3

(Restore Excluded Scenes)

ID: LCO8_L2SP_021040_20201011_20201016_02_T1

Date Acquired: 2020/10/11
Path: 021
Row: 040

‘ Ydds O

io:{ Show Footprint s 20201006_02_T1
QS | Date Acquired: 2020/09/25
Path: 021

Row: 040

s 504, ©

= Leaflet | Tiles € Esri — Source: Esn. i-cubed, USDA, USGS, AEX. GeoEye, Getmapping, Aerognd, IGN, IGP, UPR-EGP. and the GIS User Community, ESRI
ID: LC08_L2SP_021040_20200909_20200919_02_T1
hSRN | Date Acquired: 2020/09/09
Fe S | Path: 021

4

4. 1 EarthExplorer will use the criteria you entered to display a list of
images that match the specified criteria. If no imagery is listed, go
back and change your search criteria. Feel free to adjust these
multiple times to see the results. Click on the “Show Footprint” icon
within an image listing to see the area of coverage for that image.




< C @ earthexplorer.usgs.gov

4. Search Results

If you selected more than one data set to search, use the
dropdown to see the search results for each specific data set

Note: You must be logged in to download and order
scenes

Show Result Controls

Data Set Click here to export your results
Landsat 8 OLI/TIRS C2 L2
inctionality for Collection 2 ts
Collection 2 Download for a nce

NOTE: Landsat 8 C2 L2 products become available for
download 15 to 17 days after data are acquired. View this
Landsat Collection 2 Generation Timeline to see how this

timeframe is determined.

[1v]
Displaying 1-3 of 3
(Restore Excluded Scenes)

ID: LC08_L2SP_021040_20201011_20201016_02_T1
Date Acquired: 2020/10/11

Path: 021

Row: 040

Ydds O

ip:| Show Footprint lo25 20201006_02_T1
8| Date Acquired: 2020/09/25

Path: 021

Row: 040

$ddq7 O

Date Acquired: 2020/09/09
Path: 021

e Aan

ID: LC08_L2SP_021040_20200909_20200919_02_T1

Jo
e
%

Q@

L I VT IMLL SRS G L 1TV T U LIIMOL W IWE UYWL 150 MY W MOLM BO U UMY TV IR IR I LI e WU QU LI M Y OuT S Wity

Morgan Cit.y
.

./« Houma
e g f

2 If you selected multiple data sets, you can
click the drop arrow (red box) and select the

data set you want to view the results for.



C @ earthexplorer.usgs.gov

Level-1 Reflective Browse

Data Set Atfribute Attribute Value

Landsat Product Identifier L2 LC08_L2SP_021040_20201011_20201016_02_T1
Landsat Product Identifier L1 LCO08_L1TP_021040_20201011_20201016_02_T1

Landsat Scene Identifier LC80210402020285LGN0OD

4.2 I

Clicking on the “Show Metadata and Browse” icon will display
a thumbnail image and metadata that will aid you in evaluating
the image for your use. Is your area covered in clouds? Did you

i capture your area of interest?




C @ landsatlook.usgs.gov/gen-browse?size=rrb&type=refl&product_id=LC08_L1TP_021040_20201

Clicking on the image within the metadata window results

inalarger display of theimage. Once evaluated, close these
windows.
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Begin the Download

process

The following slides will stepyou  JE& de oy
through the download process. '

Mississippi Mississipp

Click on the download icon ,
associated with each image you eandty
would like to acquire. Landsat
products on Earth Explorer are 2
available as a .targz bundle e __Baton Rouge
download that includes all files LS _..L_akec"arléffft‘ ~ Lafayette [ -
associated with a scene. Users can g RN “iNew oneans
also select individual bands and B
files to download if they know the
specific bands desired. Astep-by-
step guide is available at:

https://lta.cr.usgs.gov/sites/de- >
fault/files/LS_C2_Help_122020.pdf a2 USGS

screwee for & chamgiag worid

e EarthExplorar




Where in the “Delta” are we?

Search Criteria Data Sets Additional Criteria m

4. Search Results Yomr (29°18'54' N,088° 19'13'W)  Options +

If you selected more than one data set to search, use the
dropdown to see the search results for each specific data set.

Search Criteria Summary (Show) Clear Search Criteria

Show Result Controls >

Data Set Click here to export your results » (&'

Port Sulphur
L

Landsat 4-5 TM C1 Level-1

1 Next» Last»
Displaying 1 - 10 of 273
ID: LTO5_L1TP_021040_20111019_20160830_01_T1
Acquisition Date: 2011-10-19

Path: 21
Row: 40

.’ v Q‘, 7 < l'-g®

ID: LTO5_L1TP_021040_20111003_20160830_01_T1 jperand|de
Acquisition Date: 2011-10-03 ¢

Path: 21
Row: 40

Ydd /L HFO

ID: LTO5_L1TP_021040_20110917_20160830_01_T1
Acquisition Date: 2011-09-17

Path: 21

Row: 40

.y o |qd s O'-g®

ID: LTO5_L1TP_021040_20110816_20160831_01_T1
Acquisition Date: 2011-08-16

Path: 21

Row: 40

~‘ ol Q g @ Leaflet | Tiles © Esri — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS User Community, ESRI
L J < M) -

The provided maps are not for purchase or for download; it is to be used as a guide for reference and search purposes only.

N
Highlight the scene you want EEEEEEE—




Download  LandsatLook Natural Color Image (3.02 MiB)
Download  LandsatLook Thermal Image (1.74 MiB)
Download  LandsatLook Quality Image (487.27 KiB)

Download  LandsatLook Images with Geographic Reference (5.24 MiB)
| Download  Level-1 GeoTIFF Data Product (84.16 MiB) |

Select the download data product you wish to use.
For the Earth as Art project selecting the GeoTIFF
Data Product is recommended. Notice that the file
size is not small.




sPC > Data(D:) » 03_Professional_Envircnmental » Earth explorer » New folder > New folder

Name : Date modified Type
LTO5_L1TP_021040_2{ o I": File 86,184 KB
pen

&) Share with Skype

&) Share with Skype

@ Move to OneDrive
7-Zip ' Open archive
CRC SHA b Open archive

=

Edit with Notepad++ Extract files...

Extract Here

Extract to "LTOS_L1TP_021040_20110410_20160802_01_T1.tar\"

Send with Transfer..,

(1]
%e

EQ Scan with Microsoft Defender... .
Test archive
|¥ Share : :
Add to archive...
Open with... _ .
Compress and email...

Restore previous versions ) e e _
Add to "LTO5_L1TP_021040_20110410_20160802_01_T1.tar.gz.7z’

Send to Compress to "LTO5_L1TP_021040_20110410_20160902_01_T1.tar.gz.7z" and email
Cut Add to "LTO5_L1TP_021040_20110410_20160802_01_T1.tar.gz.zip"
Copy Compress to "LTO5_L1TP_021040_20110410_20160902_01_T1.tar.gz.zip" and email

Create shortcut
Delete

Rename

S [@2 Extract : D:\03_Professional_Environmental'\Earth explorer\New folder\New folder\LT05_... X
Once you have downloaded the | *
file bundle, navigate to where o I
you placed the data and begin | .o B
the StepS to unZip your data and [ Biminate duplication of roct folder
extract your image files. File | cememe [
organization is critical, so plan @~ 7" -
where you will place your zipped o o -

n D NA%MNAN 9N ns4Nn N ans |
|LT05_L1TP_021040_20110410_20160902_| Rasawind

[] Show Password

and extracted files during this
process.




(1)
e

.*EB

M
b

L

10 _20160902_01... 12/20/2020 1:46 PN File folde
0_20160002_01... 12/20/2020 1:41 PM GZ File 36,184 KE
LTO54TN_A21040 AN110410 IN1EOANT_ 01 22A01E 13,91 PM TAR File 503 320 KE
Share with Skype
Share with Skype
Move to OneDrive
7-Zip : Open archive
CRC SHA : Open archive
{: Edit with Notepad++ Extract files..,

Ext He
Extract to "LTOS_L1TP_021040_20110410_20160%02_01_T1\"

Send with Transfer...

Scan with Microsoft Defender... i
Test archive

Share ) .
Add to archive...
Open with... 3 :
_ _ Compress and email...
Restore previous versions : 001040/ 307710410 20160605-0 ..
Add to "LTO5_L1TP_021040_20110410_20160802_01_T1_2.7z

AN 0 20180007 0O

Send to : Compress to "LTO5_L1TP_021040_20110410_20160802_01_T1_2.7z" and email
Add to "LTO5_L1TP_021040_20110410_20160802_01_T1_2.zip
i 5 b = ZIf

Compress to "LTO5_L1TP_021040_20110410_20160802_01_T1_2.zip" and email

Cut

Copy

Create shortcut
Delete

Rename

Properties
) T1.QA
\ELT\F

Next, choose the unzipped file folder that contains your
layers (bands) of image data. You will need to unzip
again to extract the individual band files.




Now that we have downloaded the
image files for our area of interest
from Earth Explorer...

...let’s explore various software plat-
forms we can use to process our im-
age files.

It’s the ArtWork we want to create
now...



Here are three possibilities

- ArcMap

- Photoshop

- MultiSpec




Creating our Artwork ...

Three Software Platforms

A Road Map of whats to follow

-Louisiana’s Mississippi Delta in ArcGIS

-The Caspian Sea inAdobe Photoshop

-Davis Mountains State Park , Texas
in MultiSpec

4



Creating within ...

The ArcGIS Platform

utilizing the Louisiana Mississippi Delta Image files

| S TP 7 AR L M TR (U7 e v,
v i lry Ie; A oS ' Wy ""\'
| “”/:\5, ’4&/1} /) T O7 ; s S -m’7ﬂﬂﬂfmnjl” _./’\'//

)i {Vf,(,?,

y 4 v‘ r~1C bl b ke . — - b : ’j‘
AL ; A ﬁ--’%‘&'@‘@ %jlbglgﬁlﬁ-ﬁoxiﬁﬂiqk \ P, {/,/" (Hm,
‘ ."J‘ f ‘ | e v — U ] \ /I(’ | ;.5,?
¢ C @ livingatlas2.arcgis.com/landsatexplorer/ Yo » 6O :
St u d e nt Landsat Exfplorf.\i'w i!iendering: I-;griculture -imagery the: rebniarys 2oz1‘ I j Ed u Cato rsS &

program lifelong learners

The Learn ArcGIS Student
Program provides one year of
free software for students
learning ArcGIS who don’t have
access via their institution. To
sign up, you'll need to verify
that you’re enrolled in a degree

program.

Learn ArcGIS provides 60 days
of free software, including
licenses to ArcGIS Online,
ArcGIS Pro, ArcGIS Business
Analyst, and many other

applications.

https://www.esri.com/en-us/
lg/training-and-services/
learn-arcgis-education-trial

https://learn.arcgis.com/en/
become-a-student-member/

Note: The above information was obtained from the ESRI Learn ArcGIS Program website.
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@ untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Drawing~ R [[9) Aval v[o v|B 1 UlA -~
02 B8
Labeling v 43 <11 & <5 <n ox | Fast = Editor~ =
Ol :(@Q HSE L ] Al | B : _ © SWATProject Setup ~ Watershed Delineator~ HRU Analysis » Write Input Tables » Edit SWAT Input » SWAT Simulation ~ _
30 Analyst | = e, [OzaEs oo |d- 11250000 | EREEE P
Spatial Adjustment~ | R - : Georeferencing ¥ || Multispectral LTO5 | v Pl +»t E’j @~ : - Classification ~ F:Wmf' EH M~ e

Table Of Contents ~  Edit Sketch Properties

(8¢ 8|

2 = Layers

= B C\Users\zaman\AppData\Local\Temp\arcF996\
= ™ Multispectral_LTO5_L1TP_021040_20110410_20160902_01_T1_MTL

RGB

M Red: Red

@ Green: Green

™ Blue: Blue

= 3 DA\03_Professional_Environmental\Earth explorer\mississippi\LTO5_L1TP_C

LTO5_L1TP_021040_20110410_20160902_01_T1_ANG.txt
LTO5_L1TP_021040_20110410_20160902_01_T1_GCP.txt
LTO5_L1TP_021040_20110410_20160902_01_T1_MTL.txt
LTOS5_L1TP_021040_20110410_20160902 01 T1_VER txt

Open ArcMap




Q Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing | Customize | Windows Help
|j E @ lcbr [ﬂ -+ . Toolbars » ?H; .
Extensions... I

= [¥n] ¢ FIALE
?{ el b I|\J AR Wu

SWAT Project Setup ~ Watershed Delineator~ HRU Analysis ~

Editor ~
Table Of Contents
Ee o8

2 x

k@

Write In

B3| &

Add-In Manager...

Customize Mode...

Style Manager...

ArcMap Options...

SWAT Simulation ~ _

i B -

Under Customize,
on Extensions and make
sure that all of them are
checked.

click

Extensions

Select the extensions you want to use.

ArcScan

Geostatistical Analyst
Network Analyst

Publisher

Schematics

Spatial Analyst

SWAT HRU Delineator
SWAT Project Manager
SWAT Watershed delineator
Tracking Analyst

RERRERRERERER

Description:

13D Analyst 10.7.1
Copyright ©1399-2019 Esri Inc. All Rights Reserved

Provides tools for surface modeling and 3D visualization

Close




@ Untitled - ArcMap
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Drawing~ R v A~ 0) Aiia 1 v|B I U|A>HB o,
mMBeANE vk
Editor~ "

Labeling v 45 &) & o on ex | Fast

v ¥

*®
3 X :;H!] Q| xil| 4= L§—’ x: K MD it 2‘?% 5 @ SWAT Project Setup v Watershed Delineator v HRU Analysis v Write Input Tables v Edit SWAT Input v SWAT Simulation ~
A _\[:7 Rt it xy = SWA ject Setup v Watershed 2 WU Analysis v W p bles dit SWAT Inp SWATS =

— s

DR2@S % 58 X9 | b- 10708 ] EEEE D e,

R I P ARy ‘ Claceificati > 102 195P 197030 209010 vl
Spatial Adjustment~ | R - : Georeferencing ~ ‘ 1E Classification v F LC08_L2SP_027039_202010 v |

3D Analyst = | [ LC08_L25P_027039_202010 7| 1B 2 oo o Q@ @

HE AL ST I E-F el

@ = [ ¥m] ¢ ¥ K
RIS @ | Ax

Become familiar with some tools in ArcMap tool box:

Zoom In
/Zoom Out
Full Extent
Pan




Q@ Untitled - ArcMap — X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Drawing~ R O-A-~ v |1 vin1gA-‘J~v£v'-:
mm mBy @R Ry
Labeling ~ 4 &1 &@ &ff N ex | Fast - Editor ~ =
B QM@ 2k 52 K@ M S Bl . _ | SWAT Project Setup » Watershed Delineator~ HRU Analysis > Write Input Tables ~ Edit SWAT Input ~ SWAT Simulation ~
Wwanast~ [ <] Q@@ NgEds b - M EEEEE P,
Spatial Adjustment~ | R _  Georeferencing v [ g Clasification~ [ -] o
Table Of Contents X ~ Catalog ax
EIE = v ol @ ]
= Location: |3 D:\03_Pro mental\Earth explorer\mi v
£ EPs &
] Figures_Redo
B3 New
%5 Capture.PNG

] MAROTcorr.csv

earthart2\New felder\LC
earthart2\New folder\LC

zaman'\Desktop\a
zaman'\Desktop\a
zaman'\Desktop\GISII

zaman\Desktop\RAC
zaman\Desktop\temp
zaman\Desktop'Uromia\Stery map'\ 1988
zaman'\Desktop\Uromia\Story map
zaman Desktop' Uromia\Story map'2019

zaman\Documents\ArcGIS!

es
£ ProfileGraphData

& Default.gdb

I Toolbox.thx
Users\zaman\Downloads

RemoteSensing'\Project
2\RemoteSensing\Project\nepal _tif
2\RemoteSensing\RemoteS
1_Student\Semester2\RemoteSensing\RemoteS

Student!\Semes
Student!\Seme:

Add Data

Look in:  |E&Home - Documents\ArcGIS v | & @

Name Type
EAddIns Folder

EDescriptions Folder

BlPackages Folder
EiProfileGraphData Folder

U nder Catalog we can flnd i Default.gdb File Geodatabase
the Connect to Folder ® Toolbox.tbx Toilbix

icon and find the folder
that contains the file you

Saved . Name: | Add

Show of type:  Datasets, Layers and Results v Cancel




Connect To Folder X

Choose the folder to which you want to connect:

B Desktop A

& Dropbox

@ OneDrive - Personal

@ OneDrive - University of Louisiana Lafayette
2 Nina Zamani
=8 This PC

sy Libraries

Folder: C:\Users\zaman

Make New Folder OK Cancel

3

If you are a new user,

- Click on Add Data
- Click on Connect to Folder

- Find the folder that contains the image files
- Click on Add

4



4 Cataleg E2h
- ol @ E-| e B E

Location:

:\03_Professional_Environmental\Earth explorer'\mi v

E3 EPS A~
£ Figures_Redo

£ New folder (2)

B Capture.PNG

j MAROTcorr.csv

\Users\zaman'Desktop'\assets_earthart2
\Users\zaman'\Desktop'assets_earthart2\New folder\LC02_L
“Users\zaman'\Desktop'assets_earthart2\New folder\LC0S_
“WUsers\zaman'\Desktop\GISI|
‘\Users\zaman'\Desktop\RAC
\Users\zaman\Desktop\temp
‘Users\zaman\Desktop\Uromia\Story mar" 1
\Users\zaman'\Desktep\Uromia\Story map'2
\Users\zaman'Desktop\Uromia\Story map\2
\Users\zaman'\Decuments\ ArcGIS)

3 Addins

£ Descriptions

£ Packages

£ ProfileGraphData

L& Default.gdb

@ Toclbox.thx

Open Catalog

Find your file

Right click on the file
Select New

Select Shapefile

NOONDOO0ON]

w o l()

00

|

. 3 File Geodatabase @ C opy C:\Users\zaman'Downloads
A
. 3 Perscnal Geodatabase < ',':1-St“de”t_ .
A 01_Student'\Semester2\GISI\mar
._:. Database Connection... A\01_Student\Semester2\GISII\Markagunt_landsat5
"—‘ A\01_Student\Semester2\GISIN\nepal
@i ArcGIS Server Connection...

\01_Student’Semesterd\RemoteSensing'\Project
A\01_Student\Semester2\RemoteSensing'\Project\nepal _tif
\01_Student\Semester2\RemoteSensing\RemoteSensingPro
A\01_Student\Semester2\RemoteSensing\RemoteSensingPro’
M02_Instructoriimage Assets\last

Layer...

T p| Disconnect Folder

D
D
D
D:
& = i 8
Ren ame [D> \01_Student\Semester2\GISI\tsergi_nepal
D
D
D
D

Refresh

Pythen Toclbox c

U@ ©

Shapefile...

@@ F[ &

Teolbex

dBASE Table

LAS Dataset
Address Locator...

Composite Address Locator...

XML Document

New

ltem Descripticn...

" Properties...

D:
D03
D

D\
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[:ﬂ Catalog. -

03_Professional_Envircnmental

-761 -l-lb 1448,

02_Professicnal_Envircnmental\,
_Prefessional_Environmental’
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D
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Earth explorer

\Earth explorer\kerman\LTO
\Earth explorer\mississippi
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02_Professicnal_Envircnmental®,
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\03_Prefessional_Envircnmental\Earth explererimississippi\
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\Earth_As_Art
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|
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>
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358 Unknown Units




reate New Shapefile X Spatial Reference Properties
- XY Coordinate System
Name New
¥ . e hiere Q @ ¢
= =
Feature Type Polygon v
= o 5 SO
Spatial Reference # [ Geographic Coordinate Systems
I + (] Projected Coordinate Systems I
ystem
|:] Show Details Edit
-t = il ~rt=irm M s
Nates Wil contain vl val
D oordinates will contain Z values. Used to store 3D data.
L (™ =,
0K Lancel oK
v

(al
g
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- In
- Se

- Sel

- Se

-eature Type, select Polygon
lect Edit
ect Spatial Reference Properties

lect projected Coordinate System

Sp

Find your proper coordinate system (in our example
we use NAD 1983(2011)UTM Zone 15N)
Press Ok

atial Reference Properties

XY Coordinate System
= v | | Type here to search vi | G v st

& ‘ NAD 1883 (2011) UTM Zone 12N

,,‘ NAD 1983 (2011) UTM Zone 13N

™ N2 20113 LT Zore 14N
Wy NAU T3 ZUTTJUTIVI Zone ToN
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j =l l=]Talk
hd |

X @ Rl z . | SWAT Project Setup ~
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HH Add Data From ArcGIS Online...
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Add Data X Add Data X
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The individual bands display as grey scale images




Q Untitled - ArcMap
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- Under Windows select Image Analysis
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Stepping through ..

Photoshop

utilizing the Caspian Sea Image files

Adobe Photoshop is another
software option for displaying
and enhancing various band
combinations to create artwork
from the data vyou have
downloaded.

We include this software suite,
due to its immense popularity in
the graphic arts community,
realizing that it is not free;
however, its color band
enhancement capabilities are
quite enticing.

@




Visiting the Caspean Sea ...

The image we see is a work of art unto itself, yet there is much we can do to
enhance the physical features to emphasize its potential as abstract art.
The Caspian Sea, located on the northern shoreline of Iran, is the largest
inland body of water on Earth.
We will now step through Abode Photoshop as we again .....create a new

' _masterpiece of the Earth - ASArt,

,"- - o

- ) '
"'%his image within the Caspian Sea captures the imagination with its depiction of seagrass
beds that are scoured by water currents and ice.
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In the Hue/Saturation panel

-Open the dropdown under Master o
-Select Reds and find the best combination of settings =
for Hue, Saturation, and Lightness.

Repeat the process for Yellows and Magentas

3 (the percentages in the example are a good place to start)



Compare the True and False Color Images

True Color False Color




MultiSpec©

A Freeware
Multispectral Image
Data Analysis
System

The MultiSpec Platform

MultiSpec has been developed at Purdue University, West
Lafayette, IN.

It results from an on-going multiyear research effort which
intended to define robust and fundamentally based technology
for analyzing multispectral and hyperspectral image data, and
to transfer this technology to the user community in as rapid a
manner as possible.

The results of the research are implemented into MultiSpec
and made available to the user community via the download
pages.

MultiSpec®© with its documentation®© is distributed without
charge. Note that an online version is available.

https://engineering.purdue.edu/~biehl/MultiSpec/

Work leading to MultiSpec was funded in part by NASA
Grants NAGW-925, NAGW-3924 and NAGW 5-3975.Support
for MultiSpec has also been provided by AmericaView
(https://americaview.org/)



Accessing MultiSpec

https://engineering.purdue.edu/~biehl/MultiSpec/

@ MultiSpec©

A Freeware Multispectral Image Data Analysis System

| — °
Home Description What's New Download + Resources Other Links  + YO l I < a n e] t h e r
e——————

MultiSpec is being developed at Purdue University, West Lafayette, IN, _
by David Landgrebe* and Larry Biehl from the School of Electrical and = Latest Release:

Computer Engineering, ITaP and LARS. It results from an on-going 09/09/2020; d Own load th e

multiyear research effort which is intended to define robust and latest
fundamentally based technology for analyzing multispectral and documentation

hyperspectral image data, and to transfer this technology to the user ft k
community in as rapid a manner as possible. The results of the SO Wa re pac age
research are implemented into MultiSpec and made available to the user community via the

download pages. MultiSpec®© with its documentation®© is distributed without charge.

for your operating

The source code for MultiSpec was released as open source on github.com on February 28,

2020. (github.com/larrybiehl/MultiSpec) SyS te m O r u ti li Ze

Please send questions, comments or problems to Larry Biehl. (Web page designer: Katie Biehl)

[ J
*David Landgrebe passed away on November 21, 2020. t h e O n l 'I n e
Copyright © 1994-2020 Purdue Research Foundation. .
Macintosh is a registered trademark of Apple Inc. Ve rS ] O n o

Windows is a registered trademark of Microsoft Corporation.

Work leading to MultiSpec was funded in part by NASA Grants NAGW-925, NAGW-3924 and NAGWS-3975.

Supported by AmericaView (www.americaview.org)




o MyGeoHub
ob y eo U RESEARCH RESOURCES COMMUNITY TEACHING SUPPORT

Home / Resources / Tools / MultiSpec / About Search

M U | t | S pe C 1481 users, detailed usage

Wersion 3.51 - published on 10 5ep 2020

By Larry Biehl*, Abdur Rahman Maud®, Wei-Kang Hsu®, Tsung Tai Yeh!
1. Purdue

€ Open source: license | download

View All Supporting Documents

About

gg MyGeoHub RESEARCH  RESOQURCES COMMUNITY TEACHING SUPPORT  ABOUT

Home / Login Searct

Login

MultiSpec is an image processing tool to display and analyze spatial images. Tl

be found at the MultiSpec site.

Choose your sign in method:

Note that you need to create an account (register) on mygeohub. You can set it ug

F =4 Signin with Purdue Career Account >

Sign in with Hydroshare

Sign in with ClLogon

or

Sign in with your MyGeohub account

When using the online version,
you must first create a free
login in order to launch
MultiSpec.




Pending Approval

When you finish creating your account, you
click the activation link in the email that you
created your account with. Then, you wait for

authorization from the site to confirm and

accept your account (~24 hours).



A Round-Up of Imagery over a Southwest
Texas Landscape ...

Imagery of Davis Mountain State Park in southwestern Texas is
used in the next section. After downloading the imagery from
Earth Explorer, it will be processed using MultiSpec software to
create a work of art. The area of interest was selected from the
Texas as Art exhibition collection, which is currently touring the

state of Texas.

I
W




Downloading in Earthexplorer

< C @ earthexplorer.usgs.gov

a USGS

science for a changing world

EarthExplorer

Search Criteria Data Sets Additional Criteria

Results Search Criteria Summary (Show) Clear Search Criteria
1. Enter Search Criteria . > & B (306224, -103.8844) Options
To narrow your search area: type in an address or place name, AN - . ; ‘
enter coordinates or click the map to define your search area (for '

advanced map tools, view the help documentation), and/or
choose a date range.

KML/Shapefile Upload

Select a Geocoding Method
| Feature (GNIS)

Search Limits: The search result limit is 100 records; select a
Country, Feature Class, and/or Feature Type to reduce your
chances of exceeding this limit.

World Features

Feature Name

| Fort Davis |
State

| TEXAS
Feature Type
[All

CLUTLLM  Circle | Predefined Area

Degree/Minute/Second




ldentifying the scene for downloa

Hide Result Controls -

(] Show All Footprints From Current Page

[[J Show All Browse From Current Page
Add All Results From Current Page to Bulk Download
Add All Results From Current Page to Order

Compare Browse: | Map Overlay v |[All Scenes v |

Browse Opacity: 100%

Data Set Click here to export your results » e
| Landsat 4-5 TM C2 L2 v |
L e
——' 9ddZ.0 -
ID: LT05_L2SP_031039_20110721_20200822_02_T1
Date Acquired: 2011/07/21
Path: 031
Row: 039
$dd/ O
ID: LT05_L2SP_031039_20110705_20200822_02_T1
Date Acquired: 2011/07/05
Path: 031
Row: 039
Yedd - O
ID: LT05_L2SP_031039_20110619_20200822_02_T1
Date Acquired: 2011/06/19 _
. ’ / . of
Path: 031 b d 3 . AW v ' ' ~
Row: 039 g a1 ey L& X | Leaflet | Tiles © Esri — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS User Community, ESRI
" r Q / Q The provided maps are not for purchase or for download:; it is to be used as a guide for reference and search purposes only.
ID: LTO5 L2SP 031039 20110603 20200822 02 T1

In EarthExplorer, select the image you wish to use and begin the
download of the zipped files for that image.




Opening MultiSpec and adding an image

MultiSpec

& MultiSpec

;eﬁgditg;iew i:ojec't‘ P[oces;;ir iptio;s window ;;p W h e n yO u h ave yO u r

X Text Output - ]

' image, launch
MultiSpec.

& MultiSpec & X
Edit Wiew Project Processor Options Window Help
I [ew Droject %
| Open Image... I Ctrl+0
Open Project... Ctri+; » Text Output U]
Open Project Image...
Jpen Thernatic Class Info...
Clo Window CtriHw

Load Transformation Matrix...

: Ctrl4+5
& MultiSpec X Text Output
Sawve Project As...
Export File...
Print Tesxt.., Ctrl+P
Print =11
Print Setup
8] Exit MultiSpec ctr+q

Click File and then ‘ .
Open Image (red box

& MultiSpec > Text Output

ge (manage)




Uploading image file

& MultiSpec X Select Image(s) -aox

File Edit View Project Processor Optio

BB XDE (&8 8 Q 7| «JFcoutneypoirer C liC k yO U r aCCO U n t
Elgces | [Name "lSizelf’If)di‘fiedlll

= name and click
upload file (red box)

_ mygeohub

dp == Multispectral (*.lan*.img:*.bil:*.bsq* tif:* hdf*.h5*.nc* ecw*.jp2:*jpg) | ¥

Open Image as: default v l Upload File | Upload

Do not link v ] Use this form to upload data. If you don't spacify a file for a particular input, that input
won't be modified by the Upload operation.

& MultiSpec X Text Output

oose File | No file chosen

| Upload |

An upload pop up will appear for you to
choose your image file from your

computer to upload.




Opening your uploaded image

Your uploaded image

& MultiSpec X Select Image(s) -0Ox

° °
File Edit View Project Processor Options
ST LY ) e will appear in the

S = data folder under
your account name.

Depending on your
image file type, click
—— - all files to view all
) ' 1 files at once.

& MultiSpec X Text Output X Select Image(s)




MultiSpec

& MultiSpec X Select Image(s) _0Ox
File Edit View Project Processor Options
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s e & a a| 2] o o |
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[=) courtneypoirier ] LTOS_L2SP_031039_20110705_20200822_02_T1_thumb_large.jpe... 3.4KB 11:32

e select the image
add. en Clc
open (re d box).

gp == All Files (**) v

Open Image as: default ¥: | Upload File

Do not link v |

%Qancel ~, Open

& MultiSpec X Text Output

X Select Image(s)

© Options Window Help

&
i e

_ _ '05_20200%522_02_T17:C1:@‘Jt.i.c.m_S :)::I put w5

After Cl]Ck] ng Open ) a d]Splay ﬁ;%;is;;i%i_zol10705_2o205922_02_T1_thumb_large.jpeg

box will appear for you to S

select your image display T | me—
specifications. Step by step o e e y

° ° ° ° ° Ble: | b e Treat '0 as: Data v

instructions is provided in S R
Tutorial 1 pdf (link on next | B .

slide)

& MultiSpec

Storage (manage)

» Text Output

XLTO5 L25P 031038 2011070...

¥ Set Display Specifications for:




Use the MultiSpec tutorials to process your image

Follow the instructions in the MultiSpec tutorials to create your final images.
The MultiSpec tutorials and reference information are available at:
https://engineering.purdue.edu/~biehl/MultiSpec/MultiSpec_Intro_9_11.pdf

Step through tutorial one for displaying image data
https://engineering.purdue.edu/~biehl/MultiSpec/ tutorials/MultiSpec_T
utorial_1.pdf

Then move to tutorial two for image enhancement

https://engineering.purdue.edu/~biehl/MultiSpec/tutorials/MultiSpec_T
utorial_2.pdf




Unsupervised classification and cluster analysis are the topics in tutorial

three
https://engineering.purdue.edu/~biehl/MultiSpec/tutorials/MultiSpec_Tut

orial_3.pdf

Supervised classification, which allows the user to select the number of

feature sets to display, is the topic in tutorial four
https://engineering.purdue.edu/~biehl/MultiSpec/tutorials/MultiSpec_Tut

orial_4.pdf

Images that result from supervised or unsupervised classification can be
further enhanced by using Adobe Photoshop software.

& R
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MultiSpec

with Adobe Photoshop Enhancement

This image was created by downloading the
image files from EarthExplorer over the Davis
Mountain State Park area (Fort Davis, Texas).

The files were uploaded into the MultiSpec
freeware for classification and then input into
Adobe Photoshop for image enhancement.

This image utilized Landsat bands 7, 4, and
3 to enhance the burn scar area of the Davis
Mountain fires in April 2011.

Image courtesy of the Texas as Art
collection

=



Sessron Two WrapxUp
AR

Upon completlon of Sessron Two in the Earth as Art tutorlal you
have learned how to use EarthExplorer to select and download
imagery which can then be processed using software packages
such as ArcGlS, Multi-Spec and Adobe Photoshop. These software
programs have allowed you to take a real image of the Earth and
develop it into a work of art. By working - with various bands of
data and processing techniques, you  learned - to.  highlight,
enhance and develop the natural colors found within - our
landscape. From this point forward you. will. learn the options,
procedures and possibilities of printing, showcasing and creating
your own Earth as Art gallery exhibit, no . matter what
size, as an educational outreach program. Session Three . will
provide guidance to assist you on furthering your journey as an
artist working from science to engage and enlighten others about
this endless and ever-changing canvas we call home... “Earth”

Brent Yantis
Nina Zamanialavijeh
Courtney Poirier




This material is based upon work supported by the U.S. Geological Survey under
Grant/Cooperative Agreement No. G18AP00077. The views and conclusions
contained in this document are those of the authors and should not be interpreted
as representing the opinions or policies of the U.S. Geological Survey. Mention of
trade names or commercial products does not constitute their endorsement by
the U.S. Geological Survey.
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