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MINX Software Overview

Used to digitize > 12,000 smoke plumes for EPA/NASA project

Interactive, IDL visualization tool with GUI interface

Runs on Mac OS X and MS Windows (no Linux, no 64-bit version)

Very memory and CPU intensive

Downloadable from Open Channel Foundation website:
https://www.openchannelsoftware.com/projects/MINX

Distributed as IDL virtual machine (VM) application (from Exelis
company)

Won a NASA Space Act award in 2008

Plume height project and software support:

Stacey Boland, Eric Danielson, David Diner (MISR PI), Michael Garay, Jeff
Hall, Earl Hansen (MISR project manager), Ralph Kahn, Cecelia Lawshe
(Raytheon), Jason Matthews, Susan Paradise, Brian Rheingans, Charles
Thompson, > 10 summer students



Running MINX

(all MINX images captured on a Mac computer)

* On following slides, colored annotations mean:

* Blue : user’s action and the resulting
behavior of MINX

* Red : descriptions of dialog box and data
window features

« % :starting point on slide
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X MINX V2.0
MISR INteractive eXplorer

Program Options

I" Show Orbit Location

+ Find Overpasses
+ Show Camera Image
+ Compare Data Products

+ Animate Cameras *
+ Plume Utilities

+ Process Plume Project }
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Display description

Distribution Platform To Run Proceed to Of eaCh item on
IDL Applications selected .
ontion main menu and
(" Click T Continue | indicates what
Exit version of IDL is
MINX running
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Show Orbit Location - 1

Objective: To illustrate in map view where
MISR paths, orbits and blocks are without
requiring external files.

2N ala

X MINX V2.0
MISR INteractive eXplorer

Program Options

*

I" Show Orbit Locationl

+ Find Overpasses
+ Show Camera Image
+ Compare Data Products
+ Animate Cameras *
+ Plume Utilities

+ Process Plume

Exit I Help I fbout |
£

First Block: @
/ Last BIUCk:

Pl a

X MINX V...
Show Orbit Location Options

Select Orbit Location using:
~ Path Number

> Orbit MNumber

Enter Orbit Number:

Path/Orbit Number I1236§

Enter Block Range:

ancel | Helpl

Display instructions

* A good way to find the Path Number and
acquisition Date for any Orbit Number

* Clicking green “Continue” button OR right-
clicking on map deletes the map and returns

control to “Show Orbit Location Options” dialog

X MINX V2.0 : MISR Orbit Location Tool

e
|_Orbit Number = 12363; Path Number = 168; Date = 4

¥
R
I

f!

1

1l

oy
—
120 ——

===
—

Ty

]

tlllmﬂml I imuﬁgn

=15

3

--75

2 &

=
168

175

-120, ~165

vlﬂﬂl.’.'

o
2

105
120
135
150.
165

180,

-150

Lat = 30.139, Long = 8.827

7




Show Orbit Location - 2

X MINX V2.0 : MISR Orbit Location Tool

Orbit Number = 12363; Path Number = 168; Date = 4/15/2002

* Specifying a block range zooms

Enter Block Range:

Last Block:
N (125

. = [ifes
] I D e s
[ o N2 0 e AL
fola] o e
w82 7o e
o A 0 o o e
LT oo

First Block: \‘\\m

O O 0O & Specify output TIFF filename >
Directory the lmage
l /Users/dlnelsons '
) " » * The MISR swath occupies about
1lter 1les
“uif HINK_ 024298 fin.iF 75% of each block
SolutionLines3D,tif
. . brf_plot,tif
Directories v 0
i g [testoorbit.tif * Requesting 3 or fewer blocks
056546 y
serznt g shows enlarged swath with 17.6
4 L3 o L3
i ‘ km regions indicated
Selection 7
II Orbit Number = 12363; Path Number = 168; Date = 4/15/2002
o = /
™ - S [Sevemage]
4 St
0K Filter | i
4‘{ - .
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Objective: To produce a detailed list of MISR
orbits that pass over a specified point or region
on a specified date or range of dates. Useful in
answering: “Did MISR pass over a particular
fire or dust event?” or “What MISR orbits

Find Overpasses - 1

imaged Nepal in February, 2012?”

OO0 @ory for Output Overpass l@

Directory

/Users/dlnelson/Overpassesd

* Instructions

e Nl e

X/ MINX V2.0
MISR INteractive eXplorer

Program Options

+ Show Orbit Location
+ Show Camera Image

+ Compare Data Products
+ Animate Cameras *

+ Plume Utilities

+ Process Plume Project

0Kk | Exit | Help | About |

Filter

Files

b
i

Directories

quertyax

Selection

A

*

4

accessed via the
“Help” buttons
are extensive and
useful

* Avoid using very
large geographic
or time ranges if
you intend to
create an image
for each overpass

quertyax

I ZUsers/dlnel son/Overpasses/

A

You must enter a
directory name in
“Selection” box

Enter Dates and Locations to

X! MINX V2.0 :MISR Overpass Finder

Local Date or Date Range to Search

Beg Date  End Date

find MISR Overpass Orbits and Times

Beg Lat End Lat  Beg Lon End Lon

Enter Date: 2012/01/12 3 2012/10/12

Enter Local Hours After GMT: IZ

(If 0, Local time = GMT time: click Help) M’

Lat/Lon or Lat/Lon Range to Search

2012701712 2012/10/12
2012/01/12  2012/10/12

-5,000
23,000

5,000
33,000

30,000
80,000

45,000
95,000

Add to list I

data in
“Add to

Enter Latitude: |23.oo + 33,00

Enter Longitude: |so.oo : .00

When you

» K I Cancell He]pl

finish entering
left box, click
to add it here

the
list’

/

2

A
Proceed to next step

v
Display instructions
10
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[ —

it: 64322, Path: 168, Date: 2012-01-21, Local Time: 09:59:52

Overpass
N details for
this orbit

Region
specified
for finding
, overpasses

Click here to
show the next
overpass
image

Data and
images are
saved to file

Click here to
stop showing
’ images

Data are still

written to file
but no more

images

Find Overpasses - 2

0O00 X Question

*

515 orbits were found matching your requirements,

Your output file is located at:
/Users/dlnelson/Overpasses//MISR_OverpassLog_Marl1-2012-10,52,06,txt

Do you wish to create maps showing the locations
you have selected for each successful MISR orbits?

9 OO | MISR_OverpassLog_Mar11-2012-10.52.06.txt

Region number % | ‘r)
Input time range : 2012-01-12T00:00:00Z
2012-10-12T723:59:592Z
Input lat range : -5.000 5.000
Input lon range : 30.000 45.000

Date (GMT) Time (GMT) Path Orbit Blk Line Samp Date (loc) Time (loc)

2012-01-12 08:06:03 169 64191 86 108 511 2012-01-12 10:06:03

2012-01-12 08:06:09 87 20 0] 2012-01-12 10:06:09
2012-01-12 08:08:48 94 163 509 2012-01-12 10:08:48
2012-01-12 08:08:54 95 15 1 2012-01-12 10:08:54
2012-01-14 07:53:42 167 64220 86 108 510 2012-01-14 09:53:42
2012-01-14 07:53:48 87 20 : | 2012-01-14 09:53:48
2012-01-14 07:56:27 94 103 510 2012-01-14 09:56:27
2012-01-14 07:56:33 95 15 ] 2012-01-14 09:56:33
etc.

Region number 8.

Input time range : 2012-01-12T00:00:00Z
2012-10-12T723:59:592Z

Input lat range : 23.000 33.000

Input lon range : 80.000 95.000

Date (GMT) Time (GMT) Path Orbit Blk Line Samp Date (loc) Time (loc)

2012-01-12  04:46:32 137 64189 64 244 1671 2012-01-12  06:40:32
64

2012-01-12 04:40:40 107 0 2012-01-12 06:40:40
2012-01-12 04:41:28 67 18 511 2012-01-12 06:41:28
2012-01-12 04:43:26 72 165 2] 2012-01-12 06:43:26
2012-01-13 05:23:46 144 64204 64 47 509 2012-01-13 07:23:46
2012-01-13 05:23:55 64 406 258 2012-01-13 07:23:55
2012-01-13 05:26:34 72 57 509 2012-01-13 07:26:34
2012—%1»13 05:26:38 72 322 1157 2012-01-13 07:26:38
.. etC. v
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Show Camera Image - 1

Objective: To display a static, color image of
all or part of a swath for a single MISR
camera. Useful for rapidly browsing orbit
imagery at higher resolution than the Browse
Tool, but requires L1 data be available.

o M O

X MINX V2.0

MISR INteractive eXplorer

Program Options

*

+ Show Orbit Location

+ Find Overpasses

IA Show Camera Imagel

+ Compare Data Products
+ Animate Cameras *

« Plume Utilities

+ Process Plume Project
0K Tt | Help | About |

4

NIR/Green/Blue
substitutes the NIR
band for Red which

is smaller and
faster for cameras
other than An

M O O [X] MINX V2.0 : MISR Image Browse

Show Camera Image Options

ISelect MISR Level 1 Terrain or Ellipsoid File-l§

Directory: I?{Users/dlnelson/Mierata/GRP_ELLIPSUID/

File Name: I}1ISR_ﬂMl_GRP_ELLIPSIJID_GM_P064_0024123_H

Select Block Range: 32 - 50

Last Block: |§0

First Block: |32

Select Resolution:

4 512x128 (faster) -+ 2048x512 (slower)

Select RGB Bands:

7" NIR/Green/Blue (faster) -« Red/Green/Blue (slower)

. 0K | Cancell HelpI

Zie gt b
Proceed to Display
next step instructions

512x128 resolution (1100 m pixels) should
allow displaying entire orbit for any
camera - blocks are not assembled

2048x512 resolution (275 m pixels) may

allow displaying as many as 30 blocks -

blocks are assembled for continuous swath

o MmO

Filters:

MISR*ELLIPSOID* hdf —

X Select GRP Camera File

Directory

Terrain images

Select Ellipsoid or

Filter

| S010%, hf}

Directories

Selection

I /Users/dlnelson/MisrData/GRP_ELLIPSOID/

Files

1ISR_AM1_GRP_ELLIPSOID_GM_POE4_0024123_AN_F03_0024,b32-50, hdf
MISR_AM1_GRP_ELLIPSOID_GH_POBS_0038671_AA_F03_0024 ,hdf
MISR_AM1_GRP_ELLIPSOID_GM_P0B5_0038671_AF_F03_0024,hdf
MISR_AM1_GRP_ELLIPSOID_GM_P0B5_0038671_AN_F03_0024,hdf
MISR_AM1_GRP_ELLIPSOID_GM_POB5_0038671_BA_F03_0024 ,hdf
MISR_AM1_GRP_ELLIPSOID_GM_POBS_0038671_BF_F03_0024,hdf
MISR_AM1_GRP_ELLIPSOID_GM_P0B5_0038671_CA_F03_0024,hdf
MISR_AM1_GRP_ELLIPSOID_GM_P0B5_0038671_CF_F03_0024,hdf
MISR_AML_GRP_ELLIPSOID_GM_POB5_0038671_DA_F03_0024 ,hdf
MISR_AM1_GRP_ELLIPSOID_GM_P0B5_0038671_DF_F03_0024,hdf

L

I11ISR_HMLGRP_ELLIPSUID_GH_P084_0024123_FIN_F03_0024.h32—50.hdF

Y

FilterI

Cancel I

A

D%

Clicking “OK” removes the “Camera
File” dialog and populates the
“Image Browse” dialog with the

camera file selection info

18



Show Camera Image - 2

M O M [X| Path: 64, Orbit: 24123, ELLIPSOID, Camera: AN, Bands: Red/...

Click “Done* to return to
ImageBrowse didlog box
- Y * - .

* In An product file: RGB bands at 275 m » In Af product file: Red band stored at
» In image: RGB displayed at 1100 m 275 m, Green and Blue at 1100 m

* MISR blocks not assembled (offsets not * In image: RGB displayed at 275 m
applied) * MISR blocks assembled smoothly
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O O O x| MINX V2.0 *
MISR INteractive eXplorer

Program Options

+ Show Orbit Location
+ Find Overpasses

+ Show Camera Image

I" Compare Data Productsl

+ Animate Cameras *
+ Plume Utilities

+ Process Plume Project

oK J_Exit | Help | About |
—r, |

* Selecting many blocks
will initiate scrolling in
vertical direction -
especially inconvenient

* Selecting many data
fields will initiate
horizontal scrolling

* If you change orbits,
first delete all items in
“Selected Fields” list

O00 X/ Select MISR Orbity/and D\ata Fields to Display
\ Select Bebit Numbér Select\Data Fields and Display Or
4050%

Compare Data Products - 1

Objective: To display side-by-side images of “any” combination
of MISR data fields at the same 1100 m pixel scale and to synch
the cursor in all images to retrieve corresponding pixel values.
Useful for visually correlating variations between data fields,
e.g. radiance, aerosol optical depth and cloud height.

You must Path number Highlight a MISR data field in Highlight a data field in

know your s calculated “Available Fields” scrollable “Selected Fields” list,
orbit number jmmediately list, then click “Add to List” to then click “Remove
in advance / copy it to “Selected Fields” list from List” to remove it
\ /\

Orbi . Available Fields / Selected Fields
rbit MNumber: |2
L2 Stereo height - RLRAs w/ zero-wi /| 24050, L1 Terrain TOA BRF - global mod
Path Number: 61 L2 Wind speed - NS low cloud 050, L1 Camera zenith angle
L2 Wind speed - EW low cloud 4050, DEM Terrain height
L2 Wind speed - NS high cloud - 24050, L2 Stereo height - zero-wind
Select Block Range L2 Wind speed - EW high cloud 24050, L2 Aerosol best est optical dep

L2 Aerosol lowest residual optical P Listl
L2 Aerosol lowest residual angstrom

L2 fAerosol lowest residual mixture

Begin Block IBE

End Block |4q L2 Aerosol best est angstrom expone Hove Do
L2 Aerosol best est single scatter

Move Up

L2 Surface HDRF
L2 Surface BRF

0K | ! Cancel I Helpy | A
I~ ! L =~ | -

\ %

Bhocedetoie datan: N Highlighted field in “Selected Fields”
dialog boxes asking for Display list can be rearranged with the “Move

camera, band, filename, ... instructions Up” and “Move Down” buttons

16



C()mpare Data Products & 2 Description of orbit and

data fields including
camera and band

-~ b

X! Path: 61 - Orbit: 24050 - Blocks: 36 to 40 - Date: June 25, 2004 *

Orbits 24050 - Ver: 0024 - L1 Terrain TOA BRF - global mode [An][RGB]

Orbits 24050 - Yer: 24 - DEM Terrain height

Orbit: 24050 - Ver: 0008,b32-50 - Broadband expansive albedo

Mouse
X
Albedo
0,450
0,400
1600
1400
1200
1000
0,150
0,100
Automatically
generated

color scale

[ t_

Block # |36 Sample # (1-based) |1229 Line # (1-based) |489 Block # |36 Sample # (1-based) |;308 Line # (1-based) |123 Block # |36 Sample # {1-based) |10 Line # (1-based) Igl
| Hin Valu¢ Hax Value

Min Value  Max Value  Cursor Value

|:0.025008 I;’1.58587 I}?:0.0BBZBB

Set Scale Min Set Scale Max Lrenials

Redraw ,(f— ,37

Set Scale Min Set Scale Hax Min Value  Max Value | Cursor Yalue

Set Scale Min Set Scale Max

Redh 5 5 i i I Red ;
edrau l—q ,—20po.oo |p.141905 |p,3sses2 lp.msasz raw h li.fb

Exit.

£5,000 Ifgsm.oo

/ 7 S 7
Enter min and max “Mouse click” coords Field’s m Return to Min and max of values

values for color scaling, in pixel size correct  value at “Mouse “Select Data for all displayed data

then click “Redraw” for data field click” location Fields” dialog 7
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Animate Cameras - Select Data

O O O [X| MINX V2.0 *

MISR INteractive eXplorer

Program Options

+ Show Orbit Location
+ Find Overpasses
+ Show Camera Image

+ Compare Data Products

IA fAnimate Cameras *I

+ Plume Utilities

+ Process Plume Project

=I Ex1t| Helpl

fbout |
4

Depending on your
computer’s resources,

you may be able to load N

from 3 to 10 or more
blocks of MISR data

MISR*TERRAIN*_AN_*,hdf
MISR*ELLIPSOID*_AN_*, hdf

*.sav‘

The “Filters” dropdown
list provides one way
to load a previously
saved MINX session

Objective: To display selected blocks of MISR radiance

imagery at 275 m resolution

in all channels; to view 9 cameras

as an animation; and to perform analyses on data including

determining aerosol heights.

2 orbits from the same
path can be loaded at
once and compared

INX V2.0 : Animate Cameras

Animate Cameras Options

1 Orbit 2 Orbits

L1B2 data type selected
in “Filters:” must match
the file types found in

/ directory pointed to by
“Directory” edit box

Only An camera
needs to be selected -
other 8 cameras are
found automatically if
in same directory

Select Orbit 1 Nadir HDF File, or ,sav Restore File \l\

~8

Directory: I?{Users/dlnelson/MISRdata/GRP_TERRRIN/

File Name: I}1ISR_HHi_GRP_TERRRIN_GM_P139_0015204_HN_

Select, Drbie 2 Nadlr HIF File |

Directory: I:

E Name?

Select Bl Range:
First Block: |57

Image Type:

<27—170>

Last Block: |54

+ Grayscale (red band) “* Color (RGB bands)

0K ,I Cancell Reset to DeFaultsI Help'l
I

O 6 Select Nadir Camera File )
MISR*TERRRIN* ANV hdf ]

Filters:

Directory

I /Users/dlnelson/MISRdata/GRP.ﬁRﬂlN/{

Filter
*_AN_*, hdf}

Files

MISR_AM1_GRP_TERRAIN_GM_P188_0015335_AN_F03_0024 ,hdf
MISR_AM1_GRP_TERRAIN_GM_P188_0016034_AN_F03_0024 ,hdf
MISR_AM1_GRP_TERRAIN_GM_P188_0016267_AN_F03_0024 ,hdf
MISR_AM1_GRP_TERRAIN_GM_P188_0036072_AN_F03_0024 ,hdf
MISR_AM1_GRP_TERRAIN_GM_P188_0036771_AN_F03_0024 ,hdf
MISR_AM1_GRP_TERRAIN_GM_P188_0044633_AN_F03_0024 ,hdf
MISR_AM1_GRP_TERRAIN_GM_P189_ 0003447 AN_F03_0024 ,hdf

1ISR_AM1_GRP_TERRAIN_GM_P189_0015204_AN_F03_0024 , hdf

L

Directories

.

MISR_AML_GRP_TERRAIN_GH_P183_| 0018138 AN_F03_0024 , hdf
MISR_AML_GRP_TERRAIN_GM_P197_0002972_AN_F03_0024 ,b68-77 ,hdf
MISR_AML_GRP_TERRAIN_GHM_P201_0001050_AN_F03_0024 ,hdf
MISR_AML_GRP_TERRAIN_GHM_P208_0001065_AN_F03_0024,hdf J
MISR_AML_GRP_TERRAIN_GHM_P217_0001051_AN_F03_0024 ,hdf
MISR_AM1_GRP_TERRAIN_GHM_P218_0054376_AN_F03_0024 ,hdf

Selection

IFISR_N‘ILGRP_TERRPIIN_Gl'IJ’189_0015204_RN_F03_0024.hdF

v v oo

Proceed to Display

0K | Filter I Cancel |

next step instructions

19



Animate Cameras — L.oad Data

. 80060 '\ Loading radiance data for 9 cameras * |
g MISR radlance data are converted tO Fetching data: /Users/dlnelson/MISRdata/GRP_TERRAIN/HISR_AM1_GRP_TERRAIN_GH_P189_00: 03_0024.hdf 57-57 (1 blodta‘(
TOA BREFs before data are displayed /
« MISR’s 9 camera images occupy the Progress box Camera name When done loading
same virtual screen space and rapidly appears at top changes as each data, animation
. . . f‘l i i
alternate in an animation sequence left of screen as camersa file is window appears z!nd
cameras load loaded in turn color scaling begins

<\ MINX Version 2.0 : MISR RGB Terrain Data - Path 189 - Orbit 15204 - Blocks 57 to 57 - Oct 27, 2002~ €—— ScCene identification

e

Frames/Sec: 0
| | _L_ AN

Select Task
to Perform

Af camera displayed,
but blue and green
bands don’t produce
blocky appearance

™ BRF Analysis A Fixed Grid . #ire Pivels . Markers Select MISR Press and Hold
e to Display Exit
BRF Plot Para-sl A Tolizing S alatadialies mEr ] | | e height"

]

Color Controls:

I True Color NIR in Green: 0,00

Brightness: 0,51

A RGB +Blu +Grn < Red +NIR =

Pixel x/y: Block/Across/Along:  Longitude/Latitudes Pixel BRF Values (RGBN):

Cu Coords: 25
it |§25 /173 [}37 /96 / 33 |h5.031 7 41,690 ]p.ns 70,116 / 0,152 / 0,161

Peninsula with lagoon on Adriatic coast of Italy — Af camera showing sediment and sun glint in water

20



Animate Cameras — Enhance Resolution

* In enhanced green band pixels:

* The mean pixel value remains
unchanged at 48

* Individual pixel values are in
the same ratio to each other as
are the pixels in the red band

* The more similar the ratios of
red and green BRFs actually are
at 275 m resolution, the more
successful the enhancement

& 4

RGB image from Af camera with RGB image from Af camera
native resolution in each band with resolution enhanced

A
[ |
56|56 | 54| 58 42|42|41|44
58 |60 |64 |64 45 | 45|47 |47
32 66 |66 |74 | 66 4949|5749
64|68(72|78 47|51|53| 60
+ =
64 80
Af camera, green band : Af camera, red band : Af camera, green band :
4 - 1100 x 1100 m. pixels 64 - 275 x 275 m. pixels 64 - 275 x 275 m. pixels

21



Animate Cameras - Lower task bar

Color controls
1

Clicked-point coordinate display
A

Color Controls: NIR in Green: 0,00  Brightness: 0,50

A RGB +Blu +Grn < Red < NIR I / 4

Pixel x/y: Block/Across/Along:  Longitude/Latitudes Pixel BRF Values (RGBN):

Cursor Coords: = 5
763 / 167 57 / 763 / 344 14,495 / 41,731 |p.oa1 /0,100 / 0,130 / 0,232

A

l J
I

Besides the default RGB display, any
band can be displayed alone in gray scale

* “True color” OFF maps data to a unique
color scale for the 4 bands of each camera

* “True color” ON maps radiance (BRF)
data to a single color scale for all 36
channels

e The “NIR in Green” slider allows NIR

7.

BRF values are shown for 4 bands

» “Pixel x/y:” uses a single coordinate
system for entire animation window
based on 275 m pixels with origin [0,0]
at the lower left corner of window — use
these coordinates to specify an image
rectangle when saving images to file

band data to be added to green so dense, * “Block/Across/Along:” uses a separate

dark forest scenes appear brighter
* When “True Color” is selected, sliders

coordinate system for each MISR block
based on 275 m pixels with origin [0,0]

change to “Min BRF” and “Max BRF” at the upper left corner of each block

for brightness control

22




Animate Cameras — Display Single Bands

Color Controls: 1 True Color

RGB “true” color wRGBE > Blu ~ Grn < Red < NIR

« Water absorbs NIR and Red light
and reflects Blue and green

* Vegetation absorbs Red light
and reflects NIR and Green

* Blue light is most strongly
scattered by many aerosols

» White features (clouds, snow, ...)
scatter all wavelengths equally

238



Animate Cameras - Upper task bar

Analysis Graph BRF

Toggle symbol data

Toggle gridded data

Animation controls menu by channel (values persist) (values don’t persist) EXit
A A A | A
1k 1. | | ) o) |
= m @l @ Frames/Secs 0 Cameras An Select Task I~ BRF Analysis A Fixed Grid J #ire Pivels J Markers Select MISR Press and Hold
= to Perform Tata to Show to Display Exit
T \ FL L \ BRF Plot Par'amsl - Digitizing I Data Values \ "Terrain height"
\ Animation Manual @ @ @
speed camera
Stop | pieDa control
\ Enables BRF Plot
Bacs: P butt
and- Df<»Da Save this Camera as TIFF aram_s AON ™ O O [X| BRF Plot Parameters
Save this Camera as JPEG and dlsplays Terrain height
forth . . Select Band to Display 2
Save this Canera as GIF analysis window ferosol optical depth -
Save this Camera as PNG on mouse click ’ TRy el L Rerosol SS albedo -
Save Camera images in 9 TIFF files Enter BRF Analysis Parameters Rerosol ang exp
Save Camera images in 9 JPEG files W Plot BRFs for center pixel S ok inank
SYM dust mask
Save 9 Camera images in 1 MPEG file
S — 1 Plot mean BRFs for square region SYM cloud mask
e SV land mask
Restore Session I Show table of geometry and radiances S ith
- . - - un zenith ang
) \ Select Digitized Region Display Options -
] 9 ave Camera Image @ Fiaeic on edoe of cquae reaio I'é Sun azimuth ang
Region display options: Color key options: Correct Misregistration - ' ' P amnitn e
Data type Disparity along  —~ I sl doci Lo Se:ect Elglt;m? To;l “ 4 Scale BRFs to max for the pixel Camera azimuth angle
5 1o et sheu ealer k0 “. ~ Scale BRFs to specific value it Lt A S Zen: Df camera
Hinimum value Ig—90.0000 « Traw color key in separate vindou |4 Bst Harker Pixels from File (5 Camera glitter angle - T
. _ MISR Vision RGB ... FRare | Zen: Bf camera
Haxineivalte IBO‘0000 B RGB: 2 Orbit Camera Differences - Zen: AF camora
Data units;  Pixels "Pixel x/y:" coord of top right corner RGB: Edge Enhancers - Save BRF plot as Color PostScript file | .
: : Zen: An camera
= Camera/Band Combinations r Save BRF plot as B/l PostScript file |
Camera to show: X coordinate IidOO Zen: Aa camera
Save BRF plot as JPEG file | oo B
» en: ba camera
v vt e o ¥ coordinate |;300 Save BRF plot as TIFF file I Zen: C
vha  Ba  Ca Da : en: Ca camera
Save 9 zoomed, red-band BRF images as MPEGl e T e

0K | Cancel

Background color

4 lhite < Black « Gray - Transp

4

0K I I.‘.ancell Reset to Defaultsl

A
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Anlmate Cameras Top-of-Atmosphere BRF .vs. camera for
BRF Analysis clicked point (or average of region)

D00 X! TOA BRF vs Camera

Top of Atmosphere BRF for Block/Across/Along = 57 /1131 /239

: I” BRF ﬂnalusi When BRF AnaIySiS button iS (Red Band BRF Posted below X-Axis & Displayed in Zoomed Image)

= = 0:4 X : i center pixel value
checked and user clicks in ol TsER centerpelva

BRF Plot Parans| animation window, graph and

‘L zoomed image are updated
2Yale . .
e Zoomed image is scaled to data
e e Y ranges in zoom window allowing
' Green “FRed NIR
v v subtle features to be seen
Enter BRF Analysis Parameters
0.0 1 1 1
" Pl B for center peet ASClI table of sun and camera e e i i i i e Ee G
1 Plot mean BRFs for square region / angles and radiances,
/. I Show table of geometry and r‘@k eqUivaIent_ reerCtaI:IceS and - "
BRFs for clicked point can be
Frapie oy edae of ogane region |§ save d t o fll e

4 Scale BRFs to max for the pixel

+ Scale BRFs to specific value

Yoll ve M
TRATS HRAY

Save BRF plot as Color PostScript file I

Save BRF plot as B/W PostScript file |

Save BRF plot as JPEG file |

Save BRF plot as TIFF file |

Save 9 zoomed, red-band BRF images as I‘IPEGI

0K | Cancel| Reset to Defaults| 3 - o )
4 - e ;
| a5
- T

Image of graph and zoomed : ‘
window can be saved to file Scene showing 64x64 pixel square

8x zoomed image of white square in

centered on point clicked by user selected band o




Animate Cameras — Toggle Symbol Data - 1

Save Session

Fixed Grid > Fire PixelsC Harker Portion of animation window Restore Session
1 Digitizing I Data Yalues showing “Fixed Grid” and Save Camera Image - AnaIyS|s
k Correct Misregistrati r
“Markers” symbols for fire A L'
elect Digitizing Tool -

scene S

—

E Of LOS Angeles in 2007 Select Data Overlay Options ..,

—1 JPost Marker Pixelsfrom File .., =5
o~

T

HISR Vision RGB ... N~ ~ ~ 1\ select..
RGB: 2 Orbit Camera Diff Marker Point Options

R, Mo 2\ TN 3 : 7 .
“Ul4 0 e TS
3 < AN e . 1 :
: - seR” 5 f o
’ o .

RGB: Edge Enhancers
Load Aeronet Sites

Camera/Band Combinationg

+ Load Yolcano Locations
4 Specify Custom Point File

£3.0.0000%02 212 Ml o 3 iy o
W Kiinhah SR G Puires

0K I Exit |

* Symbols remain on screen
until toggled off — they persist

* “Fixed grid” points are
computed on the fly & are
useful for judging relative
motion during animation

e “Markers” are read from files
and include 3 options: 794
Aeronet sites or 1543 volcanos

or a user-defined list of points
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Animate Cameras — Toggle Symbol Data - 2

J Fixed Grid I Fire Pixels .1 Markers

A Fixed Grid Markers
1 Digitizing K Data Values)

¢ Digitizing Data Values

“Fire Pixels” and “Digitizing” symbols “Data Values” symbols for Los Angeles fires
for Los Angeles fires

* Prepare MODIS “Fire Pixels” for display from “Plume Utilities” option on Main Program dialog
 “Digitizing” symbols created by user include outline of polygon, direction arrow and plume name
* “Data Values” are posted after retrieval of heights inside polygon digitized by user

* Different “Data Values” and other options can be selected in a dialog box activated by clicking the
“Select Data Overlay Options...” choice on the Analysis menu
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Animate Cameras — Toggle Gridded Data

Drﬁpdzwn Jerain bt - @ Toggle button for displaying
i X |Rerosol optical depth - Select MISR Press and Ho A
St box  (fersel speiesl sereh - |l | [ data - text changes to reflect
fierosol ang exp / Terrain height \ the data type selected in
e Gridded data |5 smoke mask dropdown list
SYM dust mask
refers to data |[suw ciou mesk
SYM land K 6 Uil G °
types that are e W o T | | 25 e When “Press and Hold” is pressed:
pixelated and s szinuth ang N — '  The user is asked to select the file

containing chosen MISR gridded data
if it’s not already loaded

cover much Camera zenith angle
Camera azimuth angle
Of the arca Of Camera scatter angle
the animation Camera glitter angle

window
* Gridded data are sho

A : | A A}

* Data are copied into the OP window

* The view switches to the OP window

* A color bar is displayed

an “extra”, zero™ cs in a separate window or - l
window called OP (for updatetd llf (;mt ::'“:;dy e
operations) located on P A T2y 1500
the far left end of the When “Press and Hold” 1000
“Camera:” slider control O TERAR, - I
* By rapidly pressing and * The view switches back i

releasing the “Press and
Hold” button, a visual
correlation between
gridded data and MISR
BRF data can be made

to the original window

* Data remain in the OP window and
are manually accessible

Portion of animation window
displayed while “Press and * The color bar window remains until

Hold...” button is pressed another operation is selected
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Animate Cameras — Analysis Menu -1 (¥

Prompts for a file name into which a complete MINX animation session (images, digitizing, markers, etc.)
is saved - Saved session files must have an extension of .sav

pd

Save Session ..[(

Restore Session ., .&—
Save Camera Imag

Correct Misregistration
Select Digitizing Tool
Select Data Overlay Options ...
Post Marker Pixels from File ..,
MISR Vision RGEB ...

RGB: 2 Orbit Camera Differences -
RGB: Edge Enhancers -
Camera/Band Combinations -

o

Save this Camera as TIFF ...

Select 1 of 7 image formats
into which selected region
of the image window is to
be saved (MPEG requires
IDL license)

Dashed outline of region is
drawn on image - user is
given an opportunity to
change region before being
asked for file name to
which image will be saved

Save this Camera as JPEG ...
Save this Camera as GIF ...
Save this Camera as PNG ...
Save Camera images in 9 TIFF files ...
Save Camera images in 9 JPEG files ...
Save 9 Camera images in 1 MPEG file ...

aYaYa X

Enter Plot Corner Coordinates

Left Edge Coordinate IPSS
Right Edge Coordinate Ifﬂ.SSG
Bottom Edge Coordinate I:D
Top Edge Coordinate |7;1.023

f— 0K | Cancell Reset to Defaultsl
W

Prompts for a file from which a complete MINX animation session is restored —
current session is replaced
Restoring a session can also be accomplished in “Select Nadir Camera File”

dialog during initial orbit load by selecting “.sav” in the “Filters” dropdown list

* Specify coordinates of the edges
of region in animation window to

be saved to file

* Find coordinates by clicking in
window and reading values from
the “Pixel x/y:” cursor coord box
at bottom of animation window

29



Animate Cameras — Analysis Menu - 2

Save Session ...

Restore Session ...
Save Camera Image

[?EEfEEr l‘!1tll Correct Misregistration -
dISCUSSIOn Select Digitizing Tool -
on dlgltlZIﬂg Select Data Overlay Options ...

These create MISR VYision RGB . -~

new images

) P RGB: Edge Enhancers
in OP window

Post Marker Pixels from File ...

RGB: 2 Orbit Camera Differences -
Camera/Band Combinatioi -

* Displays pixel-by-pixel
difference in OP window
between images for the
selected camera from 2
orbits on the same path

* Both orbits must have
been loaded into MINX

X! MISR Vision

Select which orbit to use,

4 5736 5969

Select a camera and band for each color plane,

* Creates new

R Red Color Plane>

vIF CF B A AN A BA CA ©TA

v Blu +Grn “#Red + Nir

camera image in
the OP window
whose RGB

G C Grn Color Plane)

vIF COF B A “AN A BA CA DA

+Blu Grn < Red “ Nir

values are any
combination of
the data in

Df Orbit IliFFl

Cf Orbit Diff
Bf Orbit Diff
Af Orbit Diff
An Orbit Diff
Aa Orbit Diff
Ba Orbit Diff
Ca Orbit Diff

B <Blu Color Plane>

A CF BF AF AN AR BA CA DA

+Blu «Grn < Red “* Nir

MISR’s 36
channels

0K | I'.‘ancell Reset to Defaults

Da Orbit Diff

N,

See next slide

See slide following next
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Bhuj Earthquake Effects and MISR Vision

* Before and after of
January 26, 2001,
magnitude 7.7 earthquake
in Gujarat Province of
Western India

* 20,000 people killed and
extensive damage

e Upper images: MISR
RGB image (An camera)
before (Jan 15) and after
(Jan 31) earthquake

* Lower images: same data
but false color with Df
NIR in red plane, An NIR
in green plane and Da red
in blue plane

* Pink/purple areas show
new areas of water and
dendritic drainages where
liquefaction forced water
to the surface

Based on B. Pinty et al, EOS, February, 2003

Sl



Bhuj Earthquake Effects and Orbit Difference

An camera difference:
orbit 5969 (January 31) minus
orbit 5736 (January 15)

False color image from
orbit 5969 (January 31)
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 MINX download website - https://www.openchannelsoftware.com/projects/MINX
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