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Introduction to JCAT

 JCAT serves as an analysis tool for data collected by the Compact

Reconnaissance Imaging Spectrometer for Mars (CRISM) aboard the Mars
Reconnaissance Orbiter.

e JCAT works with:

» Targeted Empirical Records (TERs) - image cubes derived from CRISM hyperspectral
targeted observations, post-processed to standardize the illumination and

observation geometry and remove atmospheric gas absorptions and instrument
artifacts

» Targeted Reduced Data Records (TRDRs) — image cubes containing data calibrated to
radiance or I/F

* Map-projected Targeted Reduced Data Records (MTRDRs) — TRDR image cubes

containing map-projected TER data map-projected using terrain models of the
Martian surface.



Introduction to JCAT

* JCAT allows users to view and stretch image cubes, perform I/F
comparisons, alter wavelengths set for image RGB, save data and
images, perform atmospheric and photometric I/F corrections, and
much more.

* To read more about CRISM, JCAT, and data processing visit
https://pds-geosciences.wustl.edu/missions/mro/crism.htm



https://pds-geosciences.wustl.edu/missions/mro/crism.htm

Getting Started

» JCAT requires Java 8 or later to run, along with Java FX. The Java SE
Runtime Environment 8 (JRE) from Oracle includes both.

* Any desired image file, along with its accompanying files, will need to
be downloaded from the Planetary Data System (PDS) archive at
Washington University in St. Louis. CRISM files may be upwards of 1
GB, so ensure there is sufficient space. These files should be placed in
a folder called “JCAT” in the user’s home directory.



JCAT Window — main window

* File
* New — choose a downloaded file from home directory

* Recent — select from a list of recently used files
* Quit — close JCAT

B | Java CRISM Analysis Tool —

File Browser Help

* Browser
e CRISM Map - interactive CRISM web map
e PDS Data Product Repository — only use if you know exact location of your file
* PDS Data Product Search — search for images that meet your criteria

* Help
* Show Log — records actions taken by user, info and warnings
* Documentation — show this .ppt
* About — version, release date, authors

O

X




Getting New Files — CRISM Map

* Browser -> CRISM Map,
when you find an
observation to download,
choose the “i” icon in the
toolbar and click the
observation

* You can click the binoculars
to enter an ID directly

* Click on the sensor to get
detailed information on the
observation




annm Mars Orbinal Data Explorer - Data Product

Getting New Files Cont’'d

* In “Access to MRO data in the
PDS”, select either VNIR or IR
image data depending on which
sensor data you would like to
view. This redirects to the Mars
Orbital Data Explorer site at
Washington University. See
slides 9-10 for which files to
download.

Product Files & Labals



Using the Mars Orbital Data Explorer

* You can also find CRISM data at https://ode.rsl.wustl.edu/mars/index.aspx

* Select “Data Product Search”. You’ll find CRISM under Step 1: “Select One
or Mode Desired Data Sets (Released PDS Archives) and then “Mars

Reconnaissance Orbiter”
 TRDR and TER files can be downloaded using “Calibrated Data”
* MTRDR and MRDR files can be downloaded using “Derived Data”

* Select a product ID or explore CRISM data in a geographic or temporal
range using the options in Step 2.

* Select your products and enter your email address. You will be sent a
download link when your products are ready.


https://ode.rsl.wustl.edu/mars/index.aspx

Necessary Files: MTRDRs

Download to home directory/or JCAT folder. These will all be located in
the same subdirectory on the PDS archive page. Below is an example of
the necessary files for an MTRDR observation.

MTRDR - MTRx
(if) .img, .Ibl
frt0001lecba_07_if166j_mtr3.img
frt0001ecba_07_if166j mtr3.Ibl

(wv) .tab
frt0001lecba_07_wv166j_mtr3.tab

(su) .img, .Ibl — OPTIONAL
frt00020c77_07_sul66j mtr3.img
frt00020c77_07_sul66j_mtr3.Ibl

X = version number
‘if” files store the intensities (I/F values)

‘wv’ files store the wavelengths
‘su’ files for MTRDRs are optional — they show summary parameters and browse products (slides 25-26 and 29-30)



Necessary Files: TRDRs and TERs

For TRDR and TER files, there are two steps. First, you will need to download the ‘if’ files (and ‘wv’ for TER)
located under PDS Product Files. Then, you will need the accompanying DDR files. To find these, go to related
products and scroll down — they will take the form of frt00021da6 07 del66l ddrl.img. Below are examples
of the necessary files for a TRDR observation and a TER observation.
¢ TRDR-TRRx/DDRx
e (if) .img, .Ibl
¢ hrl0002422e_07_if182l_trr3.img
* hrl0002422e_07_if182l_trr3.Ibl

«  (de).img, .Ibl X = version number
e hrl0002422e_07_del82|_ddrl.img
* hrl0002422e_07_de182|_ddrl.Ibl ‘if” files store the intensities (I/F values)
e TER-TERX
* (if).img, Ibl ‘wv’ files store the wavelengths

¢ frt00021da6_07_if166j ter3.img

«  frt00021da6_07_if166j_ter3.Ibl ,
‘de’ files are the DDRs, they are necessary

e (wv).tab for | | .
e frt00021da6_07 wv166j ter3.tab or at/ on conversions
* (de).img, .lbl

e frt00021da6_07_del66l_ddrl.img
e frt00021da6_07_del66l_ddrl.lbl



New Files: Mac Only

* Filename extensions on Mac are different than windows. Go to Finder
-> Preferences -> Advanced -> Show all filename extensions

* This allows you to change label and tab files to .Ibl/.tab instead of .txt.

* You will be asked to either keep .txt or use .Ibl/.tab. Be sure to use
Ibl/.tab.
* Example:

e “hrl00018570 07 if182l trr3.Ibl.txt” will appear after downloadlng, but
needs to be changed to



Opening New Files

* File-> New, choose the image file you would like to view from your
home directory

X W, I TN AR N P | N s Soum N
,: New File X
g « v 4 & > ThisPC > Downloads v O  Search Downloads P
L RIS ¢ s 4
W1 Java CRISM Analysis Tool , j Croemzer Newlolde i =- a0
» ? l’ S B Colckacomss Name Date modified Type Size
File View Browser Help h \\’ ; . lib 6/1/2018 9:39 AM File folder
New ": '_, > @ OneDrive [ ADR10000000000_061C4_VS00L_6 6/14/2018 232PM  Disc Image File 1,098 KB
’:\"‘- ; > = This PC |&] frt0001ecba_07_if166j_mtr3 4/30/2018 3:28 PM Disc Image File 1,203,468
"!\ X ‘ |&] rt00020c77_07_if166j_mtr3 10/16/2017 5:25PM  Disc Image File 1,135,607 ..
A | > W Network ) r100021da6_07.if166j_mtr3 2/22/2018414PM  Disc Image File
\ i:f ; [l frt00021da6_07_if166)_ter3 6/1/2018 2:09 PM Disc Image File 654,000 KB
' [2] hrl0001£c92_07_if182]_mtr3 1/11/2018 416 PM  Disc Image File 533,041 KB
y |5] hrl0002422e_07_de1821_ddr1 6/1/2018 3:57 PM Disc Image File 7875K8B
|©] hrl0002422e_07_if182I_trr3 5/29/2018 1:04 PM Disc Image File 246,377 KB

T YRR

File name: v| Mg v




Choosing a Recent File

* File -> Recent, a list of recently loaded files will be shown. If the

location of a file has changed since you last used it. You will need to
read it in like a new file.

maliimin Tan

OANDICAA I_*\
Recent Files

Choose afile: | /Users/stephdc1/Downloads/frt00009dff_07_if164I_trr3.img v

Confirmation

/Users/stephdc1/Downloads/frt00009dff_07_if164I_trr3.img

/Users/stephdc1/Downloads/frt000251c0_07_su165j_mtr3.img

. /Users/stephdc1/Downloads/frt000251c0_07_if165j_mtr3.img
/Users/stephdc1/Downloads/frt00020c77_07_su166j_mtr3.img
/Users/stephdc1/Downloads/hrl00018570_07_if182|_trr3.img

/Users/stephdc1/Downloads/frt0000681f_07_if164|_trr3.img




JCAT Image Frame

* File
* Expand Image

* Upon loading, a zoomed-in image(left)
and reference image(right) are shown.

* To view full-size image window, File ->
Expand Image.

* Save Image — saves current image as

1743.51nm
3085.09nm

2,756.936 3,326.848 e

Data (row, col): (210, 320), Latitude: 11.2805, Longitude: -104.1259 Update RGB & Image

.png file = ,
* Save Spectral Data — saves single or all | - V2
spectral values to a .csv file it D B e

ected I/F

* Save Chart — saves screenshot of line
chart as .png file

e Zoom —zoom in/out on image
° Plot B s

500
Wavelength (nm)

» Reset scale —scales X, Y or both axes
to default

* Set X/Y Scale — user-set range of
values within view on spectrum



JCAT Image Frame Cont’d

e Controls

* Contrast —image is loaded in with a default 1 percentile stretch
* Linear —set dimmest pixels to 0 and brightest to 255
* 1,2, Custom Percentile Stretch — sets the dimmest x %ile to 0 and brightest x %ile to 255

» Spatial Subset Stretch — toggles on/off, will perform desired linear/percentile stretch based on
the subset of image pixels within viewing frame (top left)

Spectrum Averaging Size — either see 1x1, 3x3 or 5x5 pixel box, useful to reduce noise
Spectrum Options — choose between single or multiple spectra layered on graph
Spectral Interest

* Click — Plots the intensity of single click (1x1, 3x3, or 5x5 box)

* Drag Avg — Averages the I/F of pixels within a rectangle dragged by user

* Region of Interest — Averages the I/F of pixels within a region specified by user

* Manual Input — user inputted points

* Mouse Button Instructions — explanations of how to use spectral interest options
Spectrum Operations — add, subtract or ratio two different spectra
ATP Corrections — only available if viewing a TRDR image

* Atmospheric — correction for absorption by CO2 in atmosphere (IR detector only ~2 microns)

* Thermal — currently no working thermal corrections
* Photometric — correction to radiance for non-normal solar incidence: (I/F)/cos(incidence angle)



Navigating the Image Frame

e Zoom in/ out using the zoom menu,
the reference rectangle on the right
image will adjust accordingly.

* The right side contains three sliders

to select the wavelengths for red, - ¢ o
greenl blue Press IUpdate RGB & Blue: 43613 1128256 1820382 2512508 3204634 389676 192N
Ima ge' values to apply RGB to the Data: (303, 518), Longitude: 77.66, Latitude: 1836 | Update RGB

image and their positions on the
bottom S ectrum. B frt00021da6_07_if166j_mtr:
p File Plot Conti




Navigating the Image Frame Cont’d

* The images are loaded in with a default
1%ile stretch — dimmest and brightest 1%ile
of pixels are set to 0, 255 respectively.

* For stretch options, Controls -> Contrast

* Linear stretch: dimmest pixel -> 0, brightest
pixel-> 255

* Percentile Stretches: dimmest x%ile -> 0,
brightest x%ile -> 255

ATP Corrections (TRDR O'
* Subset Stretch — When selected, stretches

are applied based on the dimmest and . .
brightest pixels within the viewing | Percentile Stretch X b
frame(top left), rather than the entire image o

Confirmation o bn

* The pixels used to apply the subset stretch
will be shown under the ‘Update RGB &
Image’ button

* Click the ‘Update RGB & Image’ button to oK Cancel
apply stretches and changes on RGB sliders

B frt00021da6_07_if166j_mtr3

File Zoom  Plot

Spectrum Averaging Size * | v 1 Percentile Stretch
# of Spectra : 2 Percentile Stretch
Spectral Interest ) Custom Percentile Stretch

Spectral Operations Subset Stretch

Input Desired Stretch (Value): [ | ]




Navigating the Image Frame Cont’d

e Spectrum on bottom displays
intensity as a function of
wavelength.

e Use the plot menu to change
the axes.

e Auto-scale reverts axes back
to original ranges.

n m Controls

Autoscale X

Corrected | /F

Autoscale Y
Autoscale Both

Set X Range

Set Y Range

0.2
. \/W
.18

cted I/F
5

Corre

-

O Row: 380, Column: 403

O Row: 380, Column: 403

Wavelength(nm)

Wavelength(nm)

W




Navigating the Image Frame Cont’d

* Click anywhere on the image to get that :
pixel’s spectrum. The legend will show the
position of the pixel.

Contrast

»
Spectrum Averaging Size dl v Single Pixel

# of Spectra ( 3x3 Pixels

* To reduce noise, you can change the
spectrum averaging size. The 3x3 and 5x5
boxes average the surrounding 8 or 24
pixels.

Spectral Interest 5x5 Pixels

Spectral Operations

ATP Corrections (TRDR Only) »

* The change will be reflected by the latitude
and longitude ranges in the legend.



Navigating the Image Frame Cont’'d

NOTE: A three button mouse is

recommended. Not all capabilities will be

available otherwise.

Aside from the click option, there are ‘Drag
Avg’, ‘Region of Interest’, and ‘Manual Input’

options.

Drag Avg (middle) allows user to drag across
the |maﬁe to create a rectangle. The pixels
e rectangle will be averaged.

Region of Interest (right): Left click to add a
new point to the shape. To close the shape,
right click and the last point will connect to
the firstdpoint. Pixels inside the shape will be

within t

averaged.

Manual Input allows you to tyfpe in points
ormat: ‘row,

yolu’d like to view. Follow the
col’

* |f entering multiple points, put each on a

separate line

File Zoom Plot Controls

Contrast ’

Spectrum Averaging Size ’

# of Spectra ’

Spectral Interest & v Click

Spectral Operations Drag Avg
ATP Corrections (TRDR Only) » Region of Interest

File Zoom Plot Controls File Zoom Plot Controls



File Zoom Plot Controls

Navigating the Image Frame Cont’d

* To layer multiple spectra on the chart, Controls -> # of Spectra
-> Multiple. Only the Click and Drag Avg features are available

for the additional spectra. Center click or drag to add the
spectrum.

* To clear, left click on the image again. The new pixel’s

spectrum will appear and the previous spectra will all be
removed from the chart.

0.3

0.25
w 02 S e
©
j12)
S 015
-
5]
Y01
0.05
0
250 500 750 1,000 1,250 1,500 1,750 2,000 2,250 2,500 2,750 3,000 3,250 3,500 3,750 4,000)
Wavelength(nm)
O # of Pixels: 3638 Row: 371-383, Column: 453-466 © Row: 440, Column: 473 O Row: 384, Column: 321




Navigating the Image Frame Cont’d

B | Spectra X
* To add, subtract or ratio spectra, Row 364, Column: 371~
ratio by ~
SE|eCt CO ntr0|s -> SpECtral ggz:ﬁeo;;?ectra and Row: 4);2—453, Column: 386-400 ~
Operations. g

* Select the spectra and operation
you’d like to perform.

i Axes Scaling featu res are available B ' Row: 364, Column: 371 ratio by Row: 432-453, Column: 386-400 - O X
under the Plot menu. -

e Use the file menu to save the data or
chart to a .csv or .png file

250 500 750 1000 1250 1,500 1,750 2000 2250 2500 2750 3,000 3250 3500 3750 4,000

Wavelength(nm)




Navigating the Image Frame Cont’d

* Under Controls, there are ATP Corrections. e L
These are only applicable for TRDR files.

Contrast ’ Red: O 1868.71nm
* Atmospheric corrections remove the Spectrum Averaging Sze »
H H #of Spectra ' U= 1,001.35 1,588.444 2,175.538 2,762.632 3,349.726 3,936.82 3663.33nm
attenuation of surface brightness by . ’ - | -
. . . . Data (row, col): (84, 256), Longitude: 77.4677, Latitude: 17.1307 Update RGB & Image
atmospheric gases, mainly carbon dioxide and

water vapor. They use a scaled measured

Spectral Operations

ATP Corrections (TROROnly) » | Atmospheric » Pre-selected optimum wavelength shift
Thermal User-selected volcano scan P 18815

brightness ratio of the summit and base of e
Olympus Mons ("volcano scan correction") to e |
represent attenuation by atmospheric gases. e
The effects can be seen in the dips around 2

. . 0A3F6 /\//
microns. (For longwave sensor TRDR files only) 10306

0. 09485
* Currently, there are no working thermal MZ:?EE /

Corrected I/F

corrections.

1,000 1,250 1,500 1750 2,000 2250 2,500 2,750 3,000 3,250 3,500 3,750

Wavelength (nm)

* Photometric corrections transform the

spectrum of reflected sunlight to what it would
be if the Sun illuminated the surface at a
normal incidence angle (if the Sun was
overhead)



Navigating the Image Frame Cont’'d

 Atmospheric Corrections:

* Pre-selected optimum wavelength shift — runs a routine to find the volcano
scan with the minimum shift artifact due to tiny changes in the instrument
over time. This is the recommended choice.

* NOTE: if not previously paired with a volcano scan, routine may take time
* Will save paired files so routine is only performed once
» User-selected — select from a list of available volcano scans

e Default — this is the 061C4 volcano scan =

ATP Corrections (TRDR Only) » Atmasphenc

1C4




Summary Parameter Image Frame(MTRDR)

* A summary parameter image shows strength of a mineral absorption or other spectral
feature. Read more about summary parameters at:
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014JE004627

* For MTRDR images, su types will open a new window (e.g.
frt00020c77_07_sul66j _mtr3.img)

* Upon loading, a zoomed-in image(left) and reference image(right) are shown. To view
full image, File -> Expand Image.

* The right side contains a drop-down menu to select a summary parameter. To the right
of the slider is the selected parameter. Press ‘Update Image’ to apply the selected 7
parameter to the image. f~

File Zoom Controls

v

Data (row, col): (351, 521), Latitude: 18.0313, Longitude: 76.9386
Value: 0.19950856

Current: None

Update Image



https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014JE004627

Summary Parameters Frame(MTRDR) Cont’d

* Zoom in/ out using the zoom menu, the % frt0000634b_07_su163j_mtr3
reference rectangle on the right image File Zoom [RESHUSE

will adjust accordingly. Linear Stretch

* The images are loaded in with a default QR V'V Browse Products |y 1 percentile Stretch
1%ile stretch , same as main ‘if’ image R 2 Percentile Stretch

Custom Percentile Stretch

» Same stretch options are available here patial Subset Stretch

* Click the ‘Update Image’ button to apply

selected stretches and summary

para meters B 1 frt0000634b_07_su163j_mtr3

Controls

* To view the browse products select “View Contract ,

124 a
Browse Products




S Uumma ry Pa Fam Ete I'S (T R D R) W] frt0000634b_07_if163s_trr3

File Zoom Plot E&eilifel

Contrast

* To view summary parameters for
TRDR files select “View Summary
Parameters” in the controls menu of
the main ‘if’ image window

Spectrum Averaging Size ’
# of Spectra »
Spectral Interest

Spectral Operations

ATP Corrections (TRDR Only) »

View Browse Products

* Sum param values are located under
the lat/lon information

View Summary Parameters

B frt0000634b_07_if163s_trr3 - [} X

File Zoom Controls

R600 v

Data (row, col): (55, 253), Latitude: -26.8578, Longitude: -101.1585
Value: 0.13034561 pdate Image

Current: R600




Summary Parameters Cont’d

e Select a summary parameter
from the list and click the
“Update Image” button to
continue.

e Contrasts can still be selected
from the controls menu

 Sum param values are located
under the lat/lon information

* NOTE: RPEAK1, BDI100OVIS, BDI100OIR, VAR
and BDI2000 are currently not available for
TRDR products

R600 -
'R600 | 253), Latitude: -26.8578, Longitude: -101.1585

R530

R440

R770
BD530_2
SH600_2
RPEAK1
BDITO00VIS

nnnnnn

R600 v

Data (row, col): (328, 405), Latitude: -26.7794, Longitude: -101.2134
Value: 0.1524391

Current: R600

Update Image

Update Image



Browse Products |

* Browse products are standard, .-
thematic combinations of summary Contrast :
products that show variations in the View Browse Products » |
presence of a related class of
minerals. See more at

https://agupubs.onlinelibrary.wiley.co = fmooossa o7 ifte3s 3
m/doi/full/10.1002/2014JE004627 Fle Plot

* For MTRDR files, select “View Browse o

Products” once you’ve opened the
summary parameters window

Zoom

Spectrum Averaging Size »
# of Spectra »
Spectral Interest ’
Spectral Operations

ATP Corrections (TRDR Only) »

* For TRDR files, select “View Browse
Products” to launch the browse
products window

View Browse Products

View Summary Parameters



https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014JE004627

Browse Products Cont’d

» Select from the list of browse products and click the update image button to display the image
* RGB values are shown to the right

* By selecting new browse product, choose which summary parameters will be the RGB values.
"Update image” will display new browse product

* Option to save and label new browse product

(] o frt00020c77_07_su166j_mtr3
File Zoom Controls

Browse Product: TRU v

~bl): (240, 378), Latitude: 17.9976, Longitude: 76.8952
VNA 8074 Green: 0.19908074 Blue: 0.19908074

FEM J Add new browse product

Update Image

FM2 Save new browse product
TAN

IRA

MAF
HYD
PHY




Example Workflow — Retrieving Files

CRis mE4 SRQQ

e Let’s take a look at the interactive CRISM
map (Browser -> CRISM Map)

* If we zoom in to around 52.3, 31.0 (lat, lon),
we can download observation 0001A329 in
the top right, click on the sensor, then
choose the VNIR image data

e Refer back to slides 5-11 for how to

download the necessary files for a CRISM
images

e Select this as a new file in JCAT when
downloaded

Map Information

CRISM

Keymap

Coords

Latitude: 50.94
Longitude: 25.14

Extents
.04

Welcome to our Interactive Map

INTRO :: [EERINIGL) : INFO:: CRISM SITE

00934

Explore Mars' distant past with this
interactive map of high-resolution
observations made by the Compact
Reconnaissance Imaging
Spectrometer for Mars (CRISM) on
NASA's Mars Reconnaissance
Orbiter.
“Rea Nore

CRISM DATA PRODUCITS

Viewing Features of Mars
[BROWSE PRODUCTS

nir_rgb
Enhanced visible color
red = 592nm

green =533 nm

ABOUT BROWSE PRODUCTS

Interpreting the Browse Products
Visible and Near-infrared (VNIR) Browse Products

Infrared (IR) Browse Products

e = 4520m ACCESS TO MRO DATA IN THE PDS

The following links provide direct access to the PDS archive of calibrated CRISM data for
Downloads: this observation, as well as to CTX or HIRISE images coordinated with it
N
« PNG w/ geo. grid VNIR image data, calibrated to units of IF
« Map/Stretch Info

'VNIR geometric information. in several units

IR image data . calibrated to units of I/F

5 IR geometric information, in several units
= Accompanying CRISM emission phase function data. and CTX and HIRISE coordinated images

ir_ira

IR surface brightness

gray level = brighiness at 1330nm.
Downloads:

*PNG

* PNG wi geo. grid
- MapiStretch Info.

OBSERVATION DETA
FRT0001A329_07_IF127S_TRR3.LBL
COORD Target young
Comment i ys in Lyot Crater Clir stereo
completion
[Vesrmoy orvear— pLTT
[ousersasoncoss [

Observation Id 0001A329

Image Count within
o7

Observation
Sequence

File Type IF

Macro Number 127



Example Workflow

File Zoom Plot Controls

* The image will load in the upper
left corner. Clicking on a point will
show the spectrum on the bottom
and be reflected on the image with
a crosshair.

* You may zoom in/out using the
zoom menu or expand the image to
its full size under the file menu.

* Images are loaded in with a default
1%ile stretch meaning the dimmest
Bixels are assigned minimum :

rightness (0) and brightest " /
assigned maximum brightness
(255) o

* The sliders in the upper right allow
you to manipulate the wavelengths ’
set for red, green and blue. Slide
them around and update the image
to see their effect.

Red: 846.75nm
Green: 761.87nm

i 43613 550.94 66575 ~ 780.56  895.37 1,010.18 Zos esnn

Data (row, col): (255, 320), Latitude: 52.2868, Longitude: 30.9251 Update RGB & Image

Corrected I/F

5
Wavelength (nm)




Example Workflow

* Try some of the different stretching options under Controls->Contrast.
The spatial subset stretch uses only the pixels within the viewing range
to assign minimum and maximum brightness instead of the entire
image. These tools are helpful to see different spots that may be more
present at one band than another.

B | frt0001a329_07_if127s_trr3 - a X

File Zoom Plot Controls

Red: § 846.75nm
Green: ) 761.87nm
Blue: 3613 550.94 66575 7806 895.37 101048 709-68nm

Data (row, col): (149, 458), Latitude: 52.2454, Longitude: 30.8561 Update RGB & Image

Row: 179-460, Col: 0-281




Example Workflow

e Let’s take a look at the values
underneath the RGB sliders.

* The Data points refer to the image Red:
scene. The origin (0, 0) is in the
upper left of the image.

Blue:

* The latitude and longitude
coordinates are also displayed. Be
careful- up, down, right, left don’t
always correspond to North,
South, East and West.

Green:

436.13 550.94

Data (row, col): (149, 458), Latitude: 52.2454, Longitude: 30.8561

1,010.18



Example Workflow

* Go to Controls -> Spectrum Averaging Width. It is currently set to Single
Pixel. This means just the pixel clicked will have its spectrum shown.

* Choose 5x5 Pixels. This will average the selected pixel with its
surrounding 24 pixels, creating a 5x5 box. This is very useful to reduce
noise in the image that may not carry any information. The new averaged
area will be reflected in the legend of the chart.

Corrected I/F

/

Wavelength (nm)

O Lat: 52.2860-52.2884, Lon: 30.9260-30.9239



Example Workflow

* Let’s use average a larger area. Choose
Controls -> Spectral Interest -> Drag Avg.
Now, instead of clicking, press drag and
release on the image to average the
pixels within the rectangle you just
created.

* In order to use the Region of Interest
tool, left click to add points to the shape.
To close the shape, right click and the last
point will connect to the first, averaging
the pixels inside. Try clicking around the
large mound in the center of the image.

* Know that these may take longer since
they are averaging many more pixels
than before.




Example Workflow

5555555
eeeeeeeeeeeee

 Let’s compare a point on that
mound with the average of its

entirety. Go to Controls -> # of
Spectra -> Two+. Now, select Click

instead of Region of Interest under
Spectral Interest.

* When adding new spectra onto the
chart, use the center click function . . .
of the mouse. Since we are clicking,
simply center click somewhere on
the mound and the spectra will
both appear on the chart.
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Example Workflow

* It’s hard to see any information-carrying features in the spectrum when it

is so zoomed out. Go to Plot -> Set X/Y Range to adjust the values you see
on screen. To get back, Autoscale Both.
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Example Workflow

* Looking at the visualization is nice,
but sometimes seeing the numbers
is better. Go to Controls -> Spectral
Operations. Ratio the two spectra
and see the resulting plot.

* You can also adjust the axes on this
chart under the Plot menu.
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302, 342

* Instead of clicking around the image, another way
of enterin%data more precise(ljy is by manuall
inputting the points you would like to see. Select
Controls -> Spectral Interest -> Input Manually

* In the choice box, select if you would like to

create a new chart or add another spectrum onto
the existing chart.

* In the text box, type what point(s) you wish to
see. One point for a sinﬁle pixel, two Points for a
rectangular region, or three or more for a region
of interest (make sure these are in the order you
would like them drawn on the image).

* IMPORTANT: the format for these points should
be ‘row, col’ — any additional/removed spaces can
cause issues with what points end up being used.

OK

File Zoom Plot Controls
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* One type of correction that can be applied
to this image is a photometric. This accounts
for non-normal solar incidence angles by
dividing the scene’s spectrum by the cosine
of the incidence angle.

* Apply it and select the same point to see the
difference. i
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Example Workflow

* In this image, we don’t have to worry. But whenever looking at a TRDR

image from the “L” sensor (1000-4000 nm), there is an absorption feature
around 2000 nm from CO2 atmospheric interference.

* To correct that, go to Controls -> ATP Corrections -> Atmospheric. There are
several options. Choose from many or run an optimization routine
providing the best correction for your particular image.

Corrected I/F
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Example Workflow

* Go under the File menu to save something you like. You can save the
current image (.png), chart (.png) or the actual data (.csv).

m Zoom Plot

Expand Image
Save Image
Save Spectral Data

Save Chart

Close Window



