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View_SPECPR: Software for Plotting
Spectra (Installation Manual and User’s
Guide, Version 1.2)

By Raymond F. Kokaly'

Introduction

This document describes procedures for installing and using the “View_SPECPR”
software system to plot spectra stored in SPECPR (SPECtrum Processing Routines) files. The
View_SPECPR software is comprised of programs written in IDL (Interactive Data Language)
that run within the ENVI (ENvironment for Visualizing Images) image processing system.
SPECPR files are used by earth-remote-sensing scientists and planetary scientists for storing
spectra collected by laboratory, field, and remote sensing instruments. A widely distributed
SPECPR file is the U.S. Geological Survey (USGS) spectral library that contains thousands of
spectra of minerals, vegetation, and man-made materials (Clark and others, 2007). SPECPR files
contain reflectance data and associated wavelength and spectral resolution data, as well as meta-
data on the time and date of collection and spectrometer settings. Furthermore, the SPECPR file
automatically tracks changes to data records through its “history” fields. For more details on the
format and content of SPECPR files, see Clark (1993). For more details on ENVI, see ITT
(2008). This program has been updated using an ENVI 4.5/IDL7.0 full license operating on a
Windows XP operating system and requires the installation of the iTools components of IDL7.0;
however, this program should work with full licenses on UNIX/LINUX systems. This software
has not been tested with ENVI licenses on Windows Vista or Apple Operating Systems.

Installation of Software

1. Download the routines from the following website:
http://pubs.usgs.gov/of/2008/1183/downloads/

2. Unzip the “view_specpr.zip” file to the top level of the C-drive (C:\); this should create a
new folder C:\view_specpr.

a. Copy the “view_specpr_1_2.sav” file within the “view_specpr” folder to your ENVI
“save_add” directory (for installations of ENVI 4.5, the save_add directory is commonly
in the following location: C:\ Program Files\ITT\IDL70\products\ENVI45\save_add\).

: Raymond F. Kokaly, USGS, MS 964 Box 25046, Denver Federal Center, Denver CO 80225, USA.
raymond @usgs.gov
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3. Add new entries to your ENVI menu by inserting the following text, highlighted in blue, into
your ENVI menu configuration file just after the lines that specify the “Window” menu and
just before the lines at the end of that file that specify the “Help” menu item. On a typical
installation of ENVI 4.5, the ENVI menu configuration file is named C:\ Program
Files\ITT\IDL70\products\ENVI45\menu\envi.men).

0 {Window}

1 {Window Finder} {widget controller 1list} {envi menu event}
{Start New Display Window} {display window} {envi menu event} {separator}
{Start New Vector Window} {vector window} {envi menu event}
{Start New Plot Window} {new windowO} {envi menu event}
{Available Files List} {available files list} {envi menu event} {separator}
{Available Bands List} {available bands list} {envi menu event}
{Available Vectors List} {available vectors list} {envi menu event}
{Mouse Button Descriptions} {mouse descriptions} {envi menu event} ({}
{Display Information} {display information} {envi menu event}
{Cursor Location/Value} {cursor location} {envi menu event}
{Point Collection} {point collection} {envi menu event}
{Maximize Open Displays} {sort displays} {envi menu event} {separator}
{Link Displays} {link displays} {envi menu event}
{Close All Display Windows} {close all displays} {envi menu event} ({}
{Close All Plot Windows} {close all plot windows} {envi menu event}
——————————————————————————— INSERT TEXT FOLLOWING THIS LINE---------—"—-—-—-———————
0 {User Functions}

1 {View SPECPR} { } {view specpr}
——————————————————————————— INSERT TEXT PRECEEDING THIS LINE-—-—-—-—-—----"---"———-————

PR RRRPRRPRRRRRRRE R

0 {Help}
1 {Start ENVI Help} {envi help} {envi menu event}
1 {Mouse Button Descriptions} {mouse descriptions} {envi menu event}

1 {About ENVI} {about envi} {envi menu event}

4. Start the ENVI program. The main menu bar should look like figure 1.

BT ENVI

Fie Basic Tools Classification Transform Fitter Spectral Map Vector Topographic Radar Window User Functions Help

Figure 1. ENVI menu bar with new "User Functions" option.

There should be one option under the “User Functions” menu item when you click on it, as
shown in figure 2.



1| ENVI

File Basic Tools Classification  Transform  Filker  Spectral Map  Mector Topographic Radar  Mindow BEESS

Figure 2. ENVI menu bar with new SPECPR file viewing option.

Running the program to view SPECPR files and plot spectra

To start the program, click the “View_SPECPR” option under the “User Functions” item
on the ENVI menu bar. Figure 3 shows the main program control window that will appear.



8| View_SPECPR g@g

Fie Help

Selected SPECPR FiIe:IPress Button to SelectFile

Select SFECPR File ‘ List Selected SPECPR File

Selected Record Number = I'I ... associated wavelength record (in header of selected record) =

List of SPECPR File
No data has been read vet.

Wavelength Record = |1 < setwavelength record to that associated with selected record listed above

Plot Selected Record | COverplot Selected Record | Show Text/Manual History/DESCRIPT of Record ‘

Save File Listing ‘ Export selected record to ASCII ‘ Continuum Removal on selected record ‘

Figure 3. Window that controls viewing of SPECPR files.

Function 1 — Listing the contents of a SPECPR file.

1. Select the input SPECPR file by clicking on the “Select SPECPR File” button at the top left
corner of the widget. A dialog widget (fig. 4) appears, in which the SPECPR file can be
selected.



Please Select a File for Reading @@

Laak in: | e HPOBOT0G [C:) j £ B
=] 1] winzip.log
f ."_"] earth_lights _qif.gif

My Recent .ﬂ earth_lights_modres.jpg

Documents .ﬂ nightearth_hires, gif
9 .ﬂ earthlightsZ_dmsp_big.jpg
FQ processing_log_landsat_cheatgrass_synthesize_allyears.bxt
Deskiop [£] pracessing_log_landsat_cheatgrass_maskbaddata,bxt
Fﬂ processing_log_landsat_cheatgrass_recombination, bxt
@ log_processing_run_cheatmap, kxt
m processing_log_landsat_cheatgrass.txt
I'Q log_processing_landsat_crosscalib_to_aviris.bxt
= F=j processing_log_landsat_cloud_and_snow_and_shadow_and_water_and_burn_mask.txt
by [Z] dkab.log
[£] comLoG.kxt

My Documents

fy Computer
[£] DvDPATH.TT
“,} < 3|
My Metwark, File name: | j Open |
Places
Filez of type: | j Cancel

Figure 4. Selecting a SPECPR file.

2. In the View_SPECPR control window (fig. 3), click the “List Selected SPECPR File” button.
Figure 5 shows an example of the file listing that appears after following these two steps.
Each line in the list shows the record number in the left column, the record title in the second
column, and the number of data channels or text characters in the third column. If the record
is a data record, then the date the data were collected is shown in the right column; otherwise,
the text records do not have an associated collection date, and this column is blank. If the
spectrum’s data collection date was not set in the header of the SPECPR data record when it
was added to the SPECPR file, the column shows the text “no date set”. Note: not all record
numbers are listed. The file listing shows only the beginning record of the set of fixed length
records in which a spectrum is stored; the listing does not show ‘“‘continuation records” that
are used when the data length exceeds the size of the first record. For more details on record
lengths and continuation records see Clark (1993). For example, records 1 to 6 are listed in
figure 5. However, the next record listed is record 8. This is because record 6 has 480
channels of data that require two records for storage. The listing does not show record 7,
which is a continuation record. The next spectrum stored in the SPECPR file is listed, in this
case record 8.



| View_SPECPR
Fle Help

Selected SPECPR File: ‘C:\USGS\Spectra\SPLIBS\SPL\BDSa\spI\bDSa

Select SPECPR File | ListSelecied SPECPR Fils ||

Selected Record Number = |NoneSeIected | associated wavelength record (in header of selected record) = N/A

List of SPECPR File C:\USGS\spectra\SPLIBS\SPLIBO6a\splibl6a

1 U363 Digital Spectral Library: splibOfa 397 »
2 41

3 41

4 41

3 i 41

5} Wavelengths USGE Denver Beckman STD 1x 480 10-15-1985
g Bandpass (FWHM) USGE Denver Beckman ZTD 480 10-15-1985
10 Wavelengths Standard ASD FR 0.35-2.5um 2151 D2-05-2002
16 Bandpass (FwHM) ASD FR 0.35-2.5um 2151 01-28-2003
22 Wavelengths to Nicolet 1.3 - 5.2 microns 3325 02-07.71994
32 Bandpass (FWHM) Micolet FTIR 1.3-5.3 um 3325 03-24-1988
42 Wavelengths to Micolet 1.3-150 microns 4280 12-29.-1992
54 Bandpass (FWHM) Nicolet 1.3-150 microns 4280 06-16-1998
66 Wavelengths AVIRIZ 1996 0.4-2.5 microns 224 01-01-199:
67 Bandpass (FWHM) AVIRIZ 1996 0.4-2.5 um 224 01-01-1996
L] 41

69 41

Fl  gmssssmomsoscsboseossasnsmags e Ras s b 41

71 Aemite MMMH133746 Pyrozens DESCRIPT 5732

75 i 41

76 i 41

77 Acmite MMMH133746 Pyrozens W1R1Ba AREF 480 03-23-1988
79 errors to previous data 480 D03-23-14988
g1 Acmite MMMH133746 Pyrozens FEATANL 315 03-23-1988
L2 I e e R R B 41 M

Wavelength Record = |1 <-setwavelength record to that associated with selected record listed above

Plot Selected Record | COverplot Selected Record | Show Text/Manual History/DESCRIPT of Record |

Save File Listing | Export selected record to ASCII | Continuum Removal on selected record |

Figure 5. An example listing of the contents of a SPECPR file.

Function 2 — Navigating through the record list.

The scroll bar on the right-hand side of the list in figure 5 can be used to scroll through
the listing of records in the SPECPR file. The user also can type a record number in the box to
the right of the “Selected Record Number =" label. The view in the list box will jump to the area
of the SPECPR file that contains the closest record to the number input by the user.

Function 3 — Saving the list of records in the SPECPR file.

To output a text listing of the contents of a SPECPR file, the user can click the “Save File
Listing” button in the bottom left corner of the widget. This will open a file selection widget so
the user can set the name of a file that will hold a plain text listing of the records in the displayed
SPECPR file.



Function 4 — Plotting the data in a selected record.

1. Setting the data record. The user must click on the data record for which the spectral plot is
desired or enter the record number in the text box next to the “Selected Record Number ="
label. Figure 6 shows an example of clicking on record number 77. Once a data record is
selected, it will appear “highlighted” in the record list. The text box to the right of the
selected record number shows the associated wavelength record that is encoded in its header
information. Note: in some SPECPR records the associated wavelength record is not set
correctly.

| View_SPECPR
Fle Help

Selected SPECPR File: ‘C:\USGS\Spectra\SPLIBS\SPL\EDSa\spI\bDSa

Select SPECPR File | List Selected SPECPR File

Selected Record Number = | 77 | associated wavelength record (in header of selected record) = 6

List of SPECPR File C:\USGS\spectra\SPLIBS\SPLIBO6a\splibl6a

1 U363 Digital Spectral Library: splibOfa 397 »
2 41

3 41

4 41

3 i 41

5} Wavelengths USGE Denver Beckman STD 1x 480 10-15-1985
g Bandpass (FWHM) USGE Denver Beckman ZTD 480 10-15-1985
10 Wavelengths Standard ASD FR 0.35-2.5um 2151 D2-05-2002
16 Bandpass (FwHM) ASD FR 0.35-2.5um 2151 01-28-2003
22 Wavelengths to Nicolet 1.3 - 5.2 microns 3325 02-07.71994
32 Bandpass (FWHM) Micolet FTIR 1.3-5.3 um 3325 03-24-1988
42 Wavelengths to Micolet 1.3-150 microns 4280 12-29.-1992
54 Bandpass (FWHM) Nicolet 1.3-150 microns 4280 06-16-1998
66 Wavelengths AVIRIZ 1996 0.4-2.5 microns 224 01-01-199:
67 Bandpass (FWHM) AVIRIZ 1996 0.4-2.5 um 224 01-01-1996
L] 41

69 41

Fl  gmssssmomsoscsboseossasnsmags e Ras s b 41

71 Aemite MMMH133746 Pyrozens DESCRIPT 5732

75 i 41

Acmite NMNHI3
errors to previao 480 O

g1 Acmite MMMH133746 Pyrozens FEATANL 315 03-23-1988
L2 I e e R R B 41 M

Wavelength Record = |1 <-setwavelength record to that associated with selected record listed above

Plot Selected Record | COverplot Selected Record | Show Text/Manual History/DESCRIPT of Record |

Save File Listing | Export selected record to ASCII | Continuum Removal on selected record |

Figure 6. Setting the data record.

2. Setting the wavelength record. Before plotting, the user must set the record number that
contains the wavelengths of the channels of the spectrometer for which data will be plotted.
The user can type this record number in the box to the right of the “Wavelength Record ="
label. Using the example in figure 5, the number “6” could be entered into the box in order
to select record 6, with the title of “Wavelengths USGS Denver Beckman STD 1x”, as the



wavelength record. After the user clicks “enter” or moves the cursor out of the text box, the
record number entered will be accepted if it corresponds to a record number in the list.
Alternatively, the wavelength record can be set using the wavelength record value encoded in
the header of the data record by clicking the button labeled “<-- set wavelength record to that
associated with selected record listed above”. Figure 7 shows an example of setting the
wavelength to record number 6.

| View_SPECPR
Fle Help

Selected SPECPR File: ‘C:\USGS\Spectra\SPLIBS\SPL\EDSa\spI\bDSa

Select SPECPR File | List Selected SPECPR File

Selected Record Number = | 77 | associated wavelength record (in header of selected record) = 6

List of SPECPR File C:\USGS\spectra\SPLIBS\SPLIBO6a\splibl6a

1 U363 Digital Spectral Library: splibOfa 397 »
2 41

3 41

4 41

3 i 41

5} Wavelengths USGE Denver Beckman STD 1x 480 10-15-1985
g Bandpass (FWHM) USGE Denver Beckman ZTD 480 10-15-1985
10 Wavelengths Standard ASD FR 0.35-2.5um 2151 D2-05-2002
16 Bandpass (FwHM) ASD FR 0.35-2.5um 2151 01-28-2003
22 Wavelengths to Nicolet 1.3 - 5.2 microns 3325 02-07.71994
32 Bandpass (FWHM) Micolet FTIR 1.3-5.3 um 3325 03-24-1988
42 Wavelengths to Micolet 1.3-150 microns 4280 12-29.-1992
54 Bandpass (FWHM) Nicolet 1.3-150 microns 4280 06-16-1998
66 Wavelengths AVIRIZ 1996 0.4-2.5 microns 224 01-01-199:
67 Bandpass (FWHM) AVIRIZ 1996 0.4-2.5 um 224 01-01-1996
L] 41
69 41
Fl  gmssssmomsoscsboseossasnsmags e Ras s b 41
71 Aemite MMMH133746 Pyrozens DESCRIPT 5732
75 i 41
76 i 41

77 Aomite HNMN -, ane W1R1Ba AREF
74 errors to previous data 480
g1 Acmite MMMH133746 Pyrozens FEATANL 315 03-23-1988
L2 I e e R R B 41 M

Wavelength Record = |6 | <~ setwavelength record to that associated with selected record listed above

Plot Selected Record | COverplot Selected Record | Show Text/Manual History/DESCRIPT of Record ‘

Save File Listing | Export selected record to ASCII | Continuum Removal on selected record |

Figure 7. Setting the wavelength record.

If the user enters a number that does not correspond to a listed record number, then the message
shown in figure 8 appears, and the value in the wavelength record field is set to a default value of
1. This could happen if the record number is mistyped or if the wavelength record value in the
header is not set correctly.



Warning

/AN

The record must be set to a record number in the displayed SPECPR. file,
Please enter a correct value,

Figure 8. Warning message following an error in wavelength record selection.

3. Plotting the data. The user must click the “Plot Selected Record” button in order to make the
plot appear. If the number of channels in the wavelength record, set in step 2, does not match
the number of channels in the data record, set in step 1, then a warning box will appear, and
no spectrum will be plotted. Figure 9 shows an example of plotting record 77 of the example
SPECPR file using record 6 as the wavelength record. The plotted spectrum contains all
valid data in the wavelength and data records; however, the channels that have the SPECPR
deleted point value (-1.23e™) are not represented in the plot. Text describing the SPECPR
file and record that correspond to the plotted spectrum appears beneath the plot. Note: The
plotting function requires the installation of the “iTools” routines distributed by IDL/ENVI;
the iTools routines usually are installed by default. Using the built-in functions of the iPlot
routine of the iTools toolbox, the user may change axes limits, change axes labels, annotate
the plot, etc. Consult the IDL documentation on iTools and iPlot for more information.
Additional spectra can be plotted in new windows by repeating steps 1-3.

81 Record 77 of splib0sa

0| ||

File Edit Insert Operations Window Help

[l le| [w o] W] & fo% =] AlN[a[o|¢le]

L EX

Data

Record 77 of splib06a: Acmite NMNH 133746 Pyroxene W1R1Ba AREF  (wavelength record = 6)

L L pe w0 gy | -
05 1.0 1.5 2.0 25 3.0

(E]

Waveleanth (um)

Click on item to select, or click & drag selection box

[702:628]

Figure 9

. Plotting data records.



4. Overplotting data. The user may repeat step 1 and click the “Overplot Selected Record”
button in order to overlay other spectra collected by the same spectrometer, that is, spectra
that have the same wavelengths. The user may also overplot spectra collected with a
different spectrometer by selecting new data and wavelength records (repeating steps 1 and
2) and clicking the “Overplot Selected Record” button. This can be repeated to plot as many
records as desired. Figure 10 shows the state of the main program widget after selecting a
new data record (29364) and its corresponding wavelength record (10). Note: new data will
be overplotted with the last plot or added to the last plot window that the user has clicked in
or interacted with. For example, if the user has created two plot windows and wishes to
overplot a spectrum in the first window that was created, the user can “left-click” on the first
plot window and then click the “Overplot Selected Record” button in the main program
widget.

51| view_SPECPR
Fle Help

Selected SPECPR File: ‘C:\USGS\Spectra\SPLIBS\SPL\BDSa\spI\bDSa

Select SPECPR File | List Selected SPECPR File

Selected Record Number = |29354 | associated wavelength record (in header of selected record) = 10

List of SPECPR File C:\USGS\spectra\SPLIBS\SPLIBO6a\splibl6a

Aspen Aspen-3 YellowGreenTop FEATANL 1566 10-04-1996 A
———————————————————————————————————————— 41
Aspen Aspen-4 Yellow-Top DESCRIPT 2360
e 41

41
Aspen Aspen-4 Yellow-Top W1lR1Fa AREF 215 10041996
Placeholder for error bars 10041996
Aspen Aspen-4 Yellow-Top FEATANL 1e20 10-04-1996
———————————————————————————————————————— 41
Aspen YNP-AS-1 DESCRIPT 2744
ps 41
e 41
Aspen YNP-A5-1 W1R1AL RTGC 224 02-17-1999
Placeholder for error bars 224 02-17-1999
Aspen YNP-AS-1 FEATANL 414 02-17.-1999
———————————————————————————————————————— 41
Aspen Leaf-A DW9z-2 DESCRIPT 20686
i 41
h 41
Aspen_leaf-2 DW92-2 W1R1Ba AREF 480 05201992
errors to previous data 450 05-20-1992
Aspen_Leaf-2 DW92-2 FEATANL 117 05-20-1992
———————————————————————————————————————— 41
Aspen_Leaf-B DwWdz2-3 DESCRIPT 2070
i 41 N

Wavelength Record = 10 | < setwavelength record to that associated with selected record listed above

Plot Selected Record | Overplot Selected Record | Show Text/Manual History/DESCRIPT of Record ‘

Save File Listing | Export selected record to ASCII | Continuum Removal on selected record |

Figure 10. Selecting new wavelength and data records.

Figure 11 shows an example of overplotting the reflectance spectrum of an aspen leaf on the
previously created plot of the mineral acmite (record 77). These spectra were measured with

10



different spectrometers. The new spectrum is shown in a different color, and the text describing
the SPECPR file and record of this overplotted spectrum is put below the text describing the
previously plotted spectrum. While any number of spectra can be overplotted, eventually there
will not be enough room below the plot for the descriptive text, and that text will not appear in
the iPlot widget. This typically occurs after nine spectra have been plotted. Note: The user also
may select and list the contents of another SPECPR file (using Function 1 described previously)
and overplot a data record from it by choosing data and wavelength records from the new listing
and clicking the “Overplot Selected Record” button.

# Record 77 of splib0sa E]Ig'

Fle Edit Insert Operations Window Help

Data
(m]

1 L L PRI | L L L

0.5 1.0 15 20 25 3.0
Wavelength (um)

Regord 22 sLroyattanAs e VRIS TR fyroisre WIRIBRAREE  (wagiengih e = 8,

[m] B

1850.0]

Figure 11. Overplotting data records.

Translate

Function 5 — Viewing the header, text, or DESCRIPT information in a record.

For a selected record, information about it may be obtained by clicking on the “Show
Text/Manual History/DESCRIPT of Record” button in the right corner of the main program
widget (see fig. 3). There are three different responses, dependent on the type of record selected:

1. Datarecord. If the selected record is a data record, for example, record 29364 in figure 10,
information from the data record header will be displayed as shown in figure 12.



8l Header information for Record Number: 29364 g@

Header information for Record Number: 29364

Record Humber: 29364

Title: Aspen Aspen-4 Yellow-Top W1R1Fa AREF

Username: rclark

Mumher of Channels: 2151

Date when Collected: 10-04-1996

Time at Start of Spectral Run: 19:06:20 Civil Time

Time at Stop of Spectral Run: 19:06:20 Universal Time

Date Last Processed: 04-09-2003

Wavelength Record: 10

FWHM Record: 16

Auto History: copy of splibh05a r 10722

Manual History:

wav min,max: data= 4.200E-01, 2.449E+00 intepolate= 4.240E-01, 2.500E+00
input wawves: sprlflla rec 6, output waves: sprlflZa rec 5]
no channels deleted

Figure 12. Header information from a data record.

2. Textrecord. If the selected record is a text record, for example, record 1 in figure 5, the text
information stored in it will be displayed, as shown in figure 13.

8l Text for Record Number: 1 gg

Text for Record Number: 1
U.2. Geological Survey, Digital Spectral Library: Version 6

Roger N. Clark, Gregyg A. Swayze, Richard Wise
E. Erie Livo, Todd M. Hoefen, Raymond Fokaly, and Steve J, Sutley

U.3. Geological Survey, M3 964
Box 25046 Federsl Center

Denver, CO 80225-0046
(303) 236-1332

rclark@usys . gov

http: /sspeclab.cr.usys.gov

Figure 13. Text information from a text record.

3. DESCRIPT record. If the selected record is a description (DESCRIPT) found in published
USGS spectral library SPECPR files, an internet browser window should open and show
information that characterizes the spectral library entry. An example of the information in
DESCRIPT record 71 is shown in figure 14. For more information on DESCRIPT records
and the USGS Spectral Library, see Clark and others (2007). Note: Photos referred to in the
html DESCRIPT records may not appear, since the locations of these photos on a user’s
computer may be different. Placing the folders containing photos of samples in the spectral
library in the same directory as the spectral library SPECPR file should result in the photos
appearing correctly in the browser window.
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/: USGS Spectroscopy Lab - Clark et al. 2005 Spectral Library splib06a - Windows Internet Explorer gg‘

D~

2

N »
mm - |55 Page ¥ iQ¥ Tools ~

A

ZUSGS

science for a changing world

Clark ef al. 2005 USGS Open File Report 05-
Spectral Library splib06a Sample Description

(For further information on spectrsocopy, see: http://speclab.cr.usgs.gov)

TITLE: Acmite NMNH133746 Pyroxene DESCRIPT
DOCUMENTATION_FORMAT: MINERAL
SAMPLE_ID: NMNH133746

MINERAL TYPE: Inosilicate

MINERAL: Acmite (Aegirine)(Pyroxene group)
FORMULA: NaFeS8i206

FORMULA_ HTML: NaFeSiWO6

COLLECTION_LOCALITY: Kangerdluarssuk, Narssaq (near), Greenland

ORIGINAL_DONOR: Smithsonian

CURRENT_SAMPLE LOCATION: USGS Reston, VA

ULTIMATE SAMPLE _LOCATION: USGS Reston, VA

SAMPLE_DESCRIPTION:

This sample was obtained by John W. Salisbury, and the original sample analysis and mid-infrared spectra were published in:

Salisbury, J. W., Walter, L. W., and Vergo, N., 1987, Mid-Infrared (2.1-25um) Spectra of Minerals: First Edition, U.S. Geological Survey Open File
Report 87-263.

Done #58 My Computer ®100% -~

Figure 14. Example of information in a DESCRIPT record.

Function 6 — Viewing the “Help file”.

The “Help file” (this document) can be opened by clicking on the “Help” menu item at
the top of the main program widget (see fig. 3) and choosing the “Help on View_SPECPR”
option that appears. Select the “View_SPECPR_help.htm” document in the “view_specpr”
folder extracted from the zip file. If the user followed the instructions in the “Installation of IDL
Routines” section, this file will be located at C:\view_specr\view_SPECPR_help.htm. An
internet browser window should appear with an html version of this document.
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Function 7 — Exporting a selected record to ASCII text.

The data within a selected record can be exported to an ASCII text file using the “Export
selected record to ASCII” button at the bottom of the main program widget (see fig. 3). A dialog
box appears asking for the output filename of the ASCII text file (see fig. 15). A default
filename is pre-set in the filename box; the pre-set name includes the record number and
SPECPR filename. The user may change the output directory and/or the pre-set output filename
if desired. When ready to save the data to ASCII, press the “Save” button. Note: This function
allows you to export all the channels of the data stored in the selected record of the SPECPR file.
It exports any “deleted points”, also referred to as “deleted channels” in the spectrum as values
of -1.23¢™ (see the SPECPR documentation; Clark, 1993). Often, the deleted channels once
contained invalid or incorrect data, which were identified during error checking. Sometimes
deleted channels are set because the spectrometer was configured to collect data over only a
subset of its full wavelength range capability (see Clark and others, 2007).

Set the output file for ASCII text @@

Save jn: |i‘i?SPLIBDSa ﬂ ok B

& list_splib06a.txt
(& | photo_thumbs

Wy Hocent Iu:_’iphoto_images
Documents Ciphoto

Desktop

(2

My Documents

My Computer

'Q File name: ascii_data_rec??_ﬁfe_slib{}ﬁa.bd LJ Save |
2
My Network Save as type: |*.txt LJ Cancel

Figure 15. Setting the output filename for the exported record.
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Function 8 — Performing continuum removal on a record.

Linear continuum removal of a spectral feature can be performed on the data in a selected
record using the “Continuum Removal on selected record” button at the bottom-right of the main
program widget (see fig. 3). Continuum removal is used to analyze features in reflectance
spectra. For more information on continuum removal, see Clark and Roush (1984), Clark and
others (2003), and Kokaly and others (2003). Continuum removal is most commonly performed
on absorption features. However, this routine can be used on emission features in addition to
absorption features. To perform continuum removal, the user must have already set data and
wavelength records as described in steps 1-2 of Function 4. After clicking on the “Continuum
Removal on selected record” button, a plot window appears with the spectrum of the selected
record (see fig. 16). Note: this plot window looks similar to the standard iplot window, except
that a “continuum removal” tool is on the tool bar (see the tool indicated with the red arrow in
fig. 16).

3l Aspen Aspen-4 Yellow-Top W1R1Fa AREF E@

Fle Edit Insert Operations Window Help
DlS|@l&| || mla [woltxle] & ios -] alNo|o|sle|

Continuum Plot Range
Removal Tool
Tool

|| O O
0.5_'I""I'l||-|.|,.,,,__

Data
o o
(%)
e

|

O

05 10 15 20 25
Wavelength («m)

Click on tem to select, or click & drag selection box [653.399]

Figure 16. The iplot window for continuum removal.
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To perform linear continuum removal, click on the continuum removal tool and draw the
continuum line over the feature of interest. Usually, the line will be drawn at the highest points
on either side of the absorption feature of interest. Alternatively, for emission features, the line
is usually drawn from the lowest points on either side of the feature of interest. The line can be
drawn by left-clicking at the desired position of the first end point of the line, holding the button
down, dragging the mouse to the second end point of the line, and releasing the button. The iplot
window will update to show the line and its endpoints (see fig. 17), where the end points are the
channels closest to the endpoints of the line that was drawn.

8l Aspen Aspen-4 Yellow-Top W1R1Fa AREF

File Edit Insert Operations Window Help

D@l of|s[E(e] [w o] [¥E & [0% -] AlN|alo|sle

05 10 15 20 25
Wavelength («m)

Click on item to selact, or click & drag selection box [576.681]

Figure 17. The iplot window after drawing the continuum line.
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In addition to updating the iplot window, the continuum removal interface GUI
(graphical user interface) will appear with a plot of the continuum removed feature (see fig. 18).
In addition, descriptors of the continuum removed feature are shown, including the band center,
depth, and width (specified as the full-width at half maximum, or FWHM). Two sets of these
values are given, one set based on the band center channel (that is, the channel with the
minimum value in the continuum removed feature) and one set based on a quadratic fit to the
band center and one channel on each side (that is, a quadratic fit to the three center channels).
These may often be very close in value when the feature contains a large number of channels.
The quadratic fit is less subject to noise in the spectrum since it is dependent on more than one
channel. The depth and fwhm associated with the quadratic fit are shown as solid lines. The
depth and fwhm associated with the band center channel are shown as dotted lines. Also shown
in the plot window are descriptors of the continuum line, specifically the slope of the continuum
line and the ratio of the continuum end point reflectance values.

#l Continuum Removal Interface GUI
File

PIotTltIe[Aspen Aspen4 Yellow-Top WIR1Fa AREF + 1

Output Postscript File C:\USGS\spectra\SPLIBS\SPLIBO6a\continrem_rec29364_of_splibl6a.eps k Select Qutput Postscript File ‘

6

Set Continuum End Points by Channel or Wavelength: ® Wavelength ¢~ Channel Adjust Continuum End Points: @ Off (" On + 5

ContmuumStan[ DSSQ? 3 Channelz‘ 240 ConnnuumStop’ 0.712 ChanneH 363

Preview Continuum Removal ‘ Create Continuum Removal Postscript File Exit Continuum Removal

WI1R1Fa AREF

o
b
4
i}

3
c
=
2

XPlotRange Minimum: | 0577930 Maximum: | 0.723070

Y PlotRange Minimum: | 084544547 Maximum: [ 10335988

Figure 18. The continuum removal interface GUI window.
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Using the widgets in this GUI, the user can control aspects of the plot. These aspects are
described as five user selections below and their corresponding widgets are labeled in figure 18.

User Selection 1 — setting the plot title. The GUI appears with the default title set to the
SPECPR title of the data record. The user may edit this title.

User Selection 2 — setting the output postscript filename. The GUI appears with a suggested
output filename containing the record number and SPECPR filename. The
default directory is set as the directory that contains the SPECPR file. The user
may edit this file directly or use the “Select output postscript file”” button to use
an IDL dialog window to set the output postscript file.

User Selection 3 — setting the continuum start wavelength. The GUI appears with the start point
of the continuum line set as the wavelength of the channel closest to the
endpoint of the line drawn by the user. This wavelength may be changed by the
user by editing the valued in the text box. The channel with the wavelength
closest to the value in this text box will be used as the start point of the
continuum line.

User Selection 4 — setting the continuum stop wavelength. The GUI appears with the stop point
of the continuum line set as the wavelength of the channel closest to the
endpoint of the line drawn by the user. This wavelength may be changed by the
user by editing the valued in the text box. The channel with the wavelength
closest to the value in this text box will be used as the stop point of the
continuum line.

User Selection 5 — Adjust continuum end points. By default, when the GUI starts, this option is
turned off. The user may turn this option on in order to refine the continuum
end point selection. Turning this option on will cause the continuum removal
program to search around the specified end points to find channels above the
continuum line. The highest channels above the continuum line will be used to
recalculate the continuum removed feature when the user presses either the
“Preview Continuum Removal” or “Create Continuum Removal Postscript File”
buttons.

User Selection 6 — Set continuum end points by Channel or by Wavelength. By default, when
the GUI starts, this option is set to “wavelength”. The user may turn this option
to “channel” in order to refine the continuum end point selection by specifying
the channel number, in which case the gray boxes containing the channel
numbers will become active (turn white), and the user may edit the continuum
start and stop values. The wavelength boxes will become inactive (turn gray in
color).

The user selections will be applied when either the “Preview Continuum Removal” or
“Create Continuum Removal Postscript File” buttons are pressed. Pressing the “Preview
Continuum Removal” button will update the plot shown in the GUI to show changes made to any
of the user selections described above. For example, figure 19 shows the refreshed plot resulting
from turning on the automatic selection of continuum end points. Pressing the “Create
Continuum Removal Postscript File” will create a postscript version of the plot that is saved to
the file set in the text box described above in the User Selection 2 section.

Pressing the “Exit continuum removal” button will cause the program to quit and the GUI
window to disappear. The GUI may also be closed by selecting the “Exit” option under the
“File” item on the GUI’s menubar.
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8l Continuum Removal Interface GUI

File

Plot Title |A5pen Aspen4 Yellow-Top WIR1Fa AREF

Output Postscript File C\USGS\spectra\SPLIES\SPLIB06a\continrem_rec29364_of_splibl6a.eps Select Output Postscript File |

Set Continuum End Points by Channel or Wavelength: @ Wavelength (" Channel Adjust Continuum End Points: ( Of & On

Continuum Start| 0589 Channel= 240 Continuum Stop‘ 0.712 Channel=| 363

Preview Continuum Removal Create Continuum Removal Postscript File ‘ Exit Continuum Removal |

tinuurm Ratic

Wavelangth

zm);  Bar r Chann
W1R1

XPlotRange Minimum: | 0597100 Maximum: | 0.720900
Y Plot Range  Minimum: 0.84443710 Maximum: 1.0338180

Figure 19. Continuum refinement with Adjust Continuum End Points turned on.

For narrow features, drawing the continuum line may be difficult on the initial plot
window, which shows the full spectrum. As a result, the user may want to use the iplot “plot
range” tool (marked with the black arrow in figure 16) to zoom into a specific region of the
spectrum before drawing the continuum line. To use this tool, click on the tool’s icon and then
draw a box around the plot region you wish to see in more detail. Figure 20 shows an example.
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4l Aspen Aspen-4 Yellow-Top W1R1Fa AREF I_i”ﬁ”z‘
File Edit Insert Operations Window Help

05 10 15 20 25
Wavelength («m)

‘ -+ 3

Data Space X:0.472057...0.860556 Y: 0.365514..0.49004

Figure 20. Using the plot range tool.

The iplot window will update (see fig. 21) to show the selected area in greater detail.

&) Aspen Aspen-4 Yellow-Top W1R1Fa AREF
Fle Edt Insert Operations Window Help

Dlz@lg] of |42 s[of fxfe a [ -] AN olo|s]e
© ous-
0.46 -
0.44 -
+ g
0 042-
0.40 -
0.38 - 7
05 06 07 08
Wavelength (um)
e q -+ y
[Click & drag bounding box. or click controls to zoom or scroll range [438.460]

Figure 21. The iplot window after using the plot range tool.
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The user may then select the continuum removal tool and draw the continuum line (see
fig. 22). As described previously, the continuum removal interface GUI will launch after
drawing the continuum line. NOTE: it is not recommended that the user launch more than one
continuum removal interface GUI at a time.

51 Aspen Aspen-4 Yellow-Top W1R1Fa AREF QB'

File Edit Insert Operations Window Help

Dls|@lg] || #[rl@] [v o || & [0x -] AlN|alo]lel

0.48 [ E
0.46 © :

0.44 |

Data

o
042 -
0.40 -

0.38

0.5 0.6 L 07 0.8
Wavelength

Translate [397.599]

Figure 22. The continuum line in the iplot window after using the plot range tool.

Function 9 — Quitting the program.

The program can be closed by clicking on the “File” menu item in the top left corner of
the widget (see fig. 3) and choosing the “Quit” option that appears. Note: The main widget and
all plot windows and text information boxes will automatically close when quitting the program.
However, continuum removal plot windows, continuum removal interface GUIs, and
DESCRIPT windows will not automatically close.
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iPlot Functions

This section describes selected functions of the iPlot tool in ENVI/IDL. For
comprehensive information on the tool, consult the documentation provided with your installed
ENVI/IDL version.

iPlot Function 1 - Export to encapsulated postscript.

This feature of iPlot allows the user to export the contents of the plot window to an
encapsulated postscript (eps) file. The advantage offered by the use of this function is that the
individual vector elements of the plot (such as the font of the title, the thickness of the x-axis, or
the color of the plot line) can be manipulated when the eps file is imported into a program such
as Adobe Illustrator’. To start the export process, click the export option under the file menu of
the iPlot window (see fig. 23).

8l Record 77 of splib0éa g
58 Edit Insert Operations Window Help
New YR [w o & 1% ~| AlNO|o|s|e
Open... Ctrl+0
Import...
Save Ctrl+S
Save As...
Print Preview...
Print... Ctrl+P
Preferences... I I I
Exit ctr+Q
0.20 - 7
© L i
£ 015
(]
0.10 S
0.05 .
P T R T RS AT S RS Mk
0.5 1.0 1.5 2.0 25 3.0
Wavelength (um)
Record 77 of splib06a: Acmite NMNH133746 Pyroxene W1R1Ba AREF  (wavelength record = 6)
Translate [67.678]

Figure 23. Exporting the plot to an encapsulated postscript file.



1. Select the export destination as “To a File” and click the “Next” button (see fig. 24).

ZlIDL Data Export Wizard @
IDL Data Export Wizard: Step 1 of 3

Thizs wizard helps you export data from the current tool,
determining the data source and the resultant destination.

Select the export destination:

&+ TaaFile

" Ta an DL Variable

Help | Mext »» | Eancel|

Figure 24. Exporting the plot to an encapsulated postscript file — step 1.

2. Select the export item as the “Window” by clicking on it and click the “Next” button (see fig.
25).

DL Data Export Wizard @
IDL Data Export Wizard: Step 2 of 3

Select the desired Window, View or Data item to expart.

=M Window

I ame:
= Wiew_1 ;
= Wisualization Laper ‘wiindow
-7 Dl_atap?pace e
: E A:ets IDLDEST. IDLIMAGE

+- [ Annotation Layer

Help << Back | MNext »» | Eancel|

Figure 25. Exporting the plot to an encapsulated postscript file — step 2.
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3. Set the export file type as “Encapsulated Postscript (*.eps)”. Make sure the “Graphics
format” is set to “Vector” and not to “Bitmap.” Set the output filename and click the
“Finish” button (see fig. 26).

Z1IDL Data Export Wizard
IDL Data Export Wizard: Step 3 of 3

Select the dezired file name and file type.

File Mame:

IE: “temphplot.eps =
File Type:
|Encapsulated Postscript [*.eps) j
E ncapsulated Postzcript
Scale: |1 ﬁ

i IW Graphics format [Wectar
Height: IF Color model FGE

Help << Back | Finizh | Cancel |

Figure 26. Exporting the plot to an encapsulated postscript file — step 3.

iPlot Function 2 - Export plotted data to ASCII text.

This feature of iPlot allows the user to export a plotted spectrum’s wavelength or
reflectance values to an ASCII text file. The exported data can then be read into other programs.
Note: This function allows you to export the data displayed in the plot window, which may differ
from the data stored in the SPECPR record, because “deleted points” are removed from the data
array before plotting to the iPlot window. Deleted points are data points with values of -1.23¢™
(see the SPECPR documentation; Clark, 1993). To start the export process, click the export
option under the file menu of the iPlot window (see fig. 23).

1. Select the export destination as “To a File” and click the “Next” button (see fig. 24).

2. Select the export item as the “X” or “Y” by selecting it and click the “Next” button (see fig.
27). By selecting “X” you will export the wavelength data. By selecting “Y” you will export
the reflectance data.
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Z1IDL Data Export Wizard ﬁ
IDL Data Export Wizard: Step 2 of 3
Select the desired Window, View or Data tem to export.
=l Window :
=--[1 View_1 NEI)I'I('IE.
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- Data Space T
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o1 i
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+--[l Annotation Layer
Help << Back | MNext == ] Cancel |

Figure 27. Exporting data to an ASCI| text file — step 2.

3. In the next window that appears, make sure the export file type is set to “ASCII Text (*.txt)”.
Set the output filename and click the “Finish” button (see fig. 28).

Z11DL Data Export Wizard ﬁ
IDL Data Export Wizard: Step 3 of 3
Select the desired file name and file type.
File: Name:
]C:"-Iemp"-temp_;f..tﬂt EJ
File Type:
[ASCiTte ] =]
AClltes
Separctor
Use default format | Trus
Help << Back | Finish ] Cancel |

Figure 28. Exporting data to an ASCI| text file — step 3.
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Release Notes

February, 2008. Release of version 1.2. Updated with ENVI 4.5/IDL7.0 software.
Some routines were revised to increase the speed of reading SPECPR files. The continuum
removal and export to ASCII capabilities were added.
Known issues:

- If the user has opened a large number of iplot windows (more than 10), they may
not all automatically disappear when exiting View_SPECPR.

- Opening more than one continuum removal window can lead to unstable behavior
in the interface GUI windows; specifically, plots will only update in the last GUI
to be opened.

- Automatic end point selection will not adjust end points for emission features.
Instead, it will find the closest absorption feature.

September, 2005. Original release to public.
This program was designed for full ENVI 4.1/IDL6.1 licenses on Windows operating
systems and requires the installation of the iTools components of IDL6.1.
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