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View_ SPECPR Software, Installation
Procedure, and User’s Guide (Version 1.1)

By Raymond F. Kokaly*

Introduction

This document describes the installation procedure and use of the “View_SPECPR” IDL
(Interactive Data Language) program to display the contents of SPECPR (SPECtrum Processing
Routines) files within ENVI (ENvironment for Visualizing Images). SPECPR files are used by
earth-remote-sensing scientists and planetary scientists for storing spectra collected by laboratory,
field, and remote sensing instruments. An example is the U.S. Geological Survey (USGS) spectral
library that contains thousands of spectra of minerals, vegetation, and man-made materials (Clark
and others, 2003). 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”
functions. For more details on the format and content of SPECPR files, see Clark (1993). For more
details on ENVI, see RSI (2004). This program was designed for full ENVI 4.1/IDL6.1 licenses on
Windows XP operating systems and requires the installation of the iTools components of IDL6.1;
however, this program should work with full licenses on UNIX/LINUX systems and “runtime”
licenses of ENVI on Windows XP operating systems. This software has not been tested with ENVI
licenses on Apple Mac Operating Systems.

Installation of IDL Routines

1. Download the routines from the following website: http://pubs.usgs.gov/of/2005/1348/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. Copy the IDL program files (that is, all files with the .pro extension)
within the “view_specpr” folder to your ENVI “save_add” directory (for installations of ENVI
4.1, the save_add directory is commonly in the following location:
C:\RSINIDL61\products\ENVI41\save_add\). These IDL procedure files, listed in table 1, are
text files that contain the program code. They may be viewed within the IDL development
environment or by opening them with a program that can view ASCII text files.

! Raymond F. Kokaly, USGS, MS 964 Box 25046, Denver Federal Center, Denver CO 80225, USA. raymond @usgs.gov



Table 1. IDL procedure files that comprise the View_SPECPR software.

Filename
basename.pro

convert_seconds_to_hourminsec.pro
create_datestrings.pro
create_specpr_listing.pro
decompose_bits.pro
function_specprlistgui.pro
read_all_specpr_records.pro
read_specpr.pro

read_specpr_header.pro

read_specpr_record_list.pro
split_string.pro
view_specpr.pro
widget_specpr_text.pro

check_specpr_file_size.pro

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 4.1, the ENVI menu configuration file is named
C:\RSNIDL61\products\ENVI41\menu\envi.men).

0 {Window}

1 {Window Finder} {widget controller list} {envi_menu_event}

1 {Start New Display Window} {display window} {envi_menu_event} {separator}

1 {Start New Vector Window} {vector window} {envi_menu_event}

1 {Start New Plot Window} {new windowO} {envi_menu_event}

1 {Available Files List} {available files list} {envi_menu_event} {separator}

1 {Available Bands List} {available bands list} {envi_menu_event}

1 {Available Vectors List} {available vectors list} {envi_menu_event}

1 {Mouse Button Descriptions} {mouse descriptions} {envi_menu_event} {}

1 {Display Information} {display information} {envi_menu_event}

1 {Cursor Location/Value} {cursor location} {envi_menu_event}

1 {Point Collection} {point collection} {envi_menu_event}

1 {Maximize Open Displays} {sort displays} {envi_menu_event} {separator}

1 {Link Displays} {link displays} {envi_menu_event}

1 {Close All Display Windows} {close all displays} {envi_menu_event} {}

1 {Close All Plot Windows} {close all plot windows} {envi_menu_event}
——————————————————————————— INSERT TEXT FOLLOWING THIS LINE------——————————————
0 {User Functions}

1 {View SPECPR File} { } {view_specpr}
——————————————————————————— INSERT TEXT PRECEEDING THIS LINE-----———————mmmm———
0 {Help}

1 {Start ENVI Online Help} {envi help} {envi_menu_event}

1 {Mouse Button Descriptions} {mouse descriptions} {envi_menu_event}



1 {What"s New in ENVI 4.1} {envi whats new} {envi_menu_event} {separator}
1 {About ENVI} {about envi} {envi_menu_event

4. Start the ENVI program. The main menu bar should look like figure 1. There should be one
option under the “User Functions” menu item when you click on it, as shown in figure 2.

EIENVI 4.1 =JOE3

|Fi\e Basic Tools  Classification  Transform  Filter Spectral Map  Wector Topographic  Radar  Window  User Functions  Help |

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

TIENVI 4.1 -JOES

File Basic Tools Classification Transform Filter Spectral Map Vector Topographic Radar Window = User Functions Help
View Specpr File

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

Running the program to view SPECPR files

To initiate the widget program, click the “View SPECPR File” option under the “User
Functions” item on the ENVI menu bar. Figure 3 shows the main program control widget that will
appear.



&l View_SPECPR E]@
File Help

Selected SPECPR Fle:|Press Button to Select File

Select SPECPR File ‘ List Selected SPECPR File

Selected Record Mumber = 11 ... associated wavelength record (in header of selected record) =

List of SPECPR. File
Ho data has been read wet.

Wavelength Record = 1-1 <—get wavelength recond to that associated with selected record listed above J

Save Fi Lising | Plot Selected Record | Overplot Selected Record | Show Text/Manual History/DESCRIPT of Record |

Figure 3. ENVI widget 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

Lesdon & envi_speclib_asd_mylar Q splib05a_envi_nicolet.hdr
@en\f\'_specl\'b_asd_mylal:hdr H splib05a_envi_nicolet.sli

Lock in: "_fspectra ﬂ = = B
3 Dmylar_envi = splibD5a_envi_asd.sli
Myée-cm Dmylar_meas Q splib05a_envi_aviris.hdr
Documents | Mylar_specpr E splib05a_envi_aviris.sli
9 Cispectral_database =1splib05a_envi_beckman.hdr
- =:___’|\,~.'aves [ splibn5a_envi_beckman.sli

& envi_speclib_nicolet
My Documents @en\f\'_specl\'b nicolet.hdr

. (Espdtest
. =isplib05al
M,,g:ﬁpm [#)splib05a_envi_asd.hdr
“J B I 13
g I
My Network  File name: [spib08s =] Open

Places

Files of type: " & LJ 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 the first 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, 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 for text records. 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 length 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 merely a continuation record. The next spectrum stored in the SPECPR file, after record 6, is
listed next-- in this case record 8.



£1View_SPECPR =JOE3
File Help

Selected SPECPR File: ]C:' \SG S epectratepliblba

Select SPECPR File ‘ List Selected SPECPR File

Selected Record Mumber = |NoneSe!ec¢ed ... associated wavelength record (in header of selected record) = N/A

List of SPECPR File C:\USG S spectra'splibl5a

1 USG5 Digital Spectral Library: =spliblSa 3749 ~
2 41 —
3 41

4 41

5 G 41

b Wavelengths USGS Denver Beckman STD 1= 480 10-15-1985

8 Bandpa== (FUHM) USGS Denwver Beclkman STD 480 10-15-1985

in Wavelengths Standard ASD FE 0.35-2 . Sum 2151 02-,05-2002

16 Bandpas= (FWHHM) ASD FR 0.35-2. Sum 2151 01-28-2003

22 Wawvelengths to Hicolet 1.3 - 5.2 microns 3325 02-.07-1994

3z Bandpas=s (FWHHM) Hicolet FTIR 1.3-5.3 um 3325 03-24-1988

42 Wawvelengths AVIRIS 1996 0.4-2 5 microns 224 01-01-1996

43 Bandpas=s (FUHHM) AVIRIS 1996 0.4-2.5 um 224  01-01-1996

44 41

45 41

46 41

47 Acmite HMNH133746 Pyrozens DESCRIFT 55119

51 i 41

52 i 41

53 Acmite HMNH133746 Pyroxene WiR1BEa AREF 480 03-23-1988 |¥

Wavelength Record = |-1 <—get wavelength recond to that associated with selected record listed above |
Sawe File Listing ‘ Plot Selected Record | Overplot Selected Recond | Show Text/Manual History/DESCRIPT of Record |

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

Function 2 — Navigating through the file listing.

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 the SPECPR file.

To output a text listing of the SPECPR file, the user can click the “Save List” 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 previously selected and listed SPECPR
file.

Function 4 — Plotting the data from selected records.

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 53. Once a data record is selected, the
text box next to the selected record number shows the value encoded in the SPECPR record for
the wavelength record. The user can click the “<-- set wavelength record to that associated with



selected record listed above” button to use this as the wavelength record. Note: In some
SPECPR records the wavelength record is not set to the correct record number; in such cases, the
user will have to set the wavelength record as described in Step 2.

@View_SPECPR
File Help

Selected SPECPR File: ]C:'\.U 5G5S epectraapliblba

Select SPECPR File ‘ List Selected SPECPR File

Selected Record Mumber = | 53 ... associated wavelength record (in header of selected record) = &

List of SPECPR File C:\USG S spectra'splibl5a

1 USG5 Digital Spectral Library: spliblSa 3749 ~
2 41 —
3 41

4 41

5 G 41

3 Wawelengths USGS Denver Beckman STD 1= 480 10-15-1985

a Bandpas= (FWHH) USG5 Denver Beclman STD 480 10-15-1985

10 Wawelengths Standard ASD FR 0.35-2 Cum 2151 02~-0B-2002

16 Bandpas= (FWHHM) ASD FR 0.35-2. Sum 2151 01-28-2003

22 Wavelengths to Hicolet 1.3 — 5.2 microns 3325 02-.07-1994

3z Bandpas=s (FWHHM) Hicolet FTIR 1.3-5.3 um 3325 03-24-1988

42 Wavelength=s AVIRIS 1996 0.4-2 .5 microns 224 01-01-1996

43 Bandpas=s (FUHM) AVIRIS 1996 0.4-2.5 um 224 01-01-1996

44 41

45 41

46 41

47 Acmite HHMNH133746 Pyroxzene DESCRIFT 519

51 i 41

52 s 41

53 Acmite HHNH133746 Pyrozene WiK1Bs AREF {80 AEsdssigEs v

Wavelength Record = |-1 <— set wavelength recond to that associated with selected record listed sbove |

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

Figure 6. Setting the data record.

2. Setting the wavelength record. Before plotting, the user must set the record number that
corresponds to 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, “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.



£1View_SPECPR =JOE3
File Help

Selected SPECPR File: ]C:'JJ 5G5S epectraepliblba

Select SPECPR File ‘ List Selected SPECPR File

Selected Record Mumber = | 53 ... associated wavelength record (in header of selected record) = &

List of SPECPR File C:\USG S spectra'splibl5a

1 USG5 Digital Spectral Library: =spliblSa 3749 ~
2 41 —
3 41

4 41

5 G 41

b Wavelengths USGS Denver Beckman STD 1= 480 10-15-1985

8 Bandpa== (FUHM) USGS Denwver Beclkman STD 480 10-15-1985

in Wavelengths Standard ASD FE 0.35-2 . Sum 2151 02-,05-2002

16 Bandpas= (FWHHM) ASD FR 0.35-2. Sum 2151 01-28-2003

22 Wawvelengths to Hicolet 1.3 - 5.2 microns 3325 02-.07-1994

3z Bandpas=s (FWHHM) Hicolet FTIR 1.3-5.3 um 3325 03-24-1988

42 Wawvelengths AVIRIS 1996 0.4-2 5 microns 224 01-01-1996

43 Bandpas=s (FUHHM) AVIRIS 1996 0.4-2.5 um 224  01-01-1996

44 41

45 41

46 41

47 Acmite HMNH133746 Pyrozens DESCRIFT 55119

51 i 41

52 i 41

53 Acmite HMNH133746 Pyrozene WiR1Ba AREF 480 03-23-1988 ¥

Wavelength Record = ]E i £ get wavelength record to that associated with selected record listed above i
Sawe File Listing ‘ Plot Selected Record | Overplot Selected Recond | Show Text/Manual History/DESCRIPT of 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.
The user must then enter the correct wavelength record. This could happen if the record number is
mistyped or if the wavelength record value in the header is not set correctly.

Warning

3 The record must be set to a record number in the displayed SPECPR file.
E 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 53 of the example



SPECPR file using record 6 as the wavelength record. The plotted spectrum contains all the
valid data in the wavelength and data records; however, the channels that have the SPECPR
deleted point value (-1.23¢™) 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.

@ Record 53 of splib05a g@@
File Edit Insert Operations Window Help
Disla|a] | ][Rl [w o] ] af [ =1 AlNgjo|¢|e]
m} a o
N T T T T ]
D25:)° /\A/ ]
020 .
S o015 T i
(]
010 [ .
0.05 :_ /\~M _:
j| PR TR W [ Y S T N [N T YT T YT T SN T N N T S SN [N Y Y S S
05 1.0 15 20 25 3.0
Bl Wavelerigth (qm) H
Fecord 53 of splibiSa Scmite NUNHYIATIE Perokene WIHIHE SHEF  (waclongth record = &)
[Click on ttem to select, or click & drag selection bax [686.562]

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 measurements that have the same previously specified wavelength
record. Alternatively, the user may enter a new wavelength record and new data record
(repeating steps 1 and 2) and click the “Overplot Selected Record” button. This can be repeated
to plot as many records as desired. Figure 10 shows the widget state after selecting a new
wavelength and data record. Note: The data will be overplotted on the last plot created or in the
last 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 created, the user can
then “left-click” on the first plot window and then click the “Overplot Selected Record” button in
the main program widget.



&l View_SPECPR E]@
File Help

Selected SPECPR File: ]C:'\.U 5G5S epectraapliblba

Select SPECPR File ‘ List Selected SPECPR File

Selected Record Number = | 10722 ... associated wavelength record (in header of selected record) = 10

List of SPECPR File C:\USG S spectra'splibl5a

10712 Aspen Aspen-3 VellowGreenTop FEATANL 1575 10-04-1996 | .
10717 41
10718 Aspen Aspen-4 Yellow-Top DESCRIPT 2362
10720 .. 41
i 41
WiR1Fa AREF 2151  10-04-199%
der for error bars 2151 10-04-1996
10734 Aspen Aspen-4 Yellow-Top FEATANL 1620 10-04-1996
10739 41
10740 Aspen YHP-AS5-1 DESCRIFT 2746
10742 s 41
10743 .. 41
10744 Aspen YHP-AS5-1 WiR14b RTGC 224 02-17-1999
10745 Placeholder for error bars 224 02-17-1999
10746 Aspen YHP-AS-1 FEATANL 414 02-17-1999
10748 41
10749 Aspen_Leaf-4 DW92-2 DESCRIFT 2075
10751 i 41
10752 s 41
10753 Aspen Leaf-4 DYW92-2 WiR1EBEa AREF 480 05-20-1992 | ¥
Wavelength Record = [10 <— set wavelength recond to that associated with selected record listed sbove ‘

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

Figure 10. Selecting new wavelength and data records.

Figure 11 shows an example of overplotting the reflectance spectrum of an aspen leaf, which was
measured with a different spectrometer. 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. Note: The user also may select and list the contents of another SPECPR file and
overplot a data record from it by choosing wavelength and data records from the new listing and
clicking the “Overplot Selected Record” button.

10



@lRecord 53 of splib05a
File Edit Insert Operations Window Help
Dlc|w|g] of~|%[Bml@] [x o] "fe] &[] AlNojo|ele
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Click on item to select, or click & drag selection box [455,625]

Figure 11. Overplotting data records.

Function 5 — Showing the header information in data records, text information
in text records, and html information in DESCRIPT records.

For a selected record, further information about the record may be obtained by clicking on
the “Show Text/Manual History/DESCRIPT of Record” button in the bottom right corner of the
widget. 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 10722 in figure 10,
information from the data record header will be displayed as shown in figure 12.

11



&lHeader information for Record Number: 10722 Q@ X

Header infomation for Record Number: 10722

Record Humber: 10722

Title: Aspen Aspen—4 Yellow-Top WiR1Fa AREF

Usernamns: rclark

Hunber of Channels: 2151

Date When Collected: 10-04-1996

Date Last Processed: 04092003

Wavelength Record: 10

FWHM Eecord: 16

iuto History: copv of sprlilZa r 518

HManual History:

wav min,.max: data= 4. 200E-01, 2. 449E+00 intepolate= 4 240E-01, 2 S00E+00
input waves: =sprlflla rec 6, output waves: =sprlflZa rec
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 will be displayed, as shown in figure 13.

f] Text for Record Number: 1 g@

Text for Record Mumnber: 1

U.5. Geological Survey, Digital Spectral Library: Vers=ion &

Foger H. Clark, Gregg A. Swayze, Richard Wise
Eric Livo. Todd Hoefen. Eaymond Eokaly

UT.5. Geological Surwvey. HS 964
Box 25046 Federal Center

Denwver, CO 20225-0046
{303y 236-1332

rclark@u=gs . gov

http: v speclab.cr. usgs.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 Explorer window should open and reveal the
contents of the HTML file that describes the spectral library entry. An example of the html
information for the DESCRIPT record 47 in figure 5 is shown in figure 14. For more

information on DESCRIPT records and the USGS Spectral Library, see Clark and

others (2003). Note: Photos referred to in the html DESCRIPT records may not appear,
since the locations of these photos on each user’s computer may be different. If the folders
containing the photos of samples in the spectral library are placed in the same directory as the
spectral library SPECPR file, then these images should appear correctly in the browser window.
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#]USGS Spectroscopy Lab - Clark et. al. 2003 Spectral Library splibO5a - Microsoft.. g@.

File Edit View Favorites Tools Help &
@Back - © - [x] B @ O search ¢ Favorites @) v - by
Address @C:\USGS\_;pectra\temp.html ."'aGU Links ” @

& USGS ,

science for a changing m)rfd

Clark et. al. 2003 USGS Open File Report 03-395
Spectral Library splib05a Sample Description

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

TITLE: Acmite NMNH133746 Pyroxene DESCRIPT
DOCUMENTATION FORMAT: MINERAL
SAMPLE_ID: NMNH133746

MINERAL_TYPE: Inosilicate

MINERAL: Acmite (Aegirine)(Pyroxene group)
FORMULA: NaFeSi206

FORMULA_HTML: NaFeSi,O 6

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 (2.1-25pm) Spectrra of Minerals: First Edition, U.S.
Geological Survey Open File Report 87-263.

"Original sample was large (up to 2ecm), very dark green prismatic crystals of acmite intergrown with albite(?). Material was
crushed and hand picked by J. Salisbury for grinding."

Sieve interval is: 74-250 pm

END_SAMPLE_DESCRIPTION.

é] 4 My Computer
Figure 14. Example of detailed information from a spectral library 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. This should be located at C:/view_specr/view_SPECPR_help.htm, if the user
followed the instructions in the “Installation of IDL Routines” section of this document. An Internet
Explorer window should appear with an html version of this document.
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Function 7 — 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 child
widgets (plot windows and text information boxes) will close when quitting the program.

iPlot Functions

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

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. 15).

@ Record 53 of copy_splibO5a M= X
File Edit Insert Operations Window Help

Newr F O[O &l AlNolole|el

Cpen... Ctrl+0 |

Import...

Export...

Save Cirl+5S

Save As... i u

Print Preview ...

Print... Cirl+P | T T T T T

Preferences... . ]
Exit cri+g ]
———— J 4

005 - / -

- / "t AT ot g s

3 A S I I N I T

05 10 15 20 25 30

o Wavelength (um) o
Record 63 of y

63 of copy_salibe Acimie NMNH133748 Pyrarana W1A1Ba AREF

"

Figure 15. Exporting the plot to an encapsulated postscript file.
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1. Select the export destination as “To a File” and click the “Next” button (see fig. 16).

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

This wizard helps you export data from the cument toal,
determining the data source and the resultant destination.

Select the export destination:

* ToaFile

(" To an DL Yariable

Help | Mest »» | Cancel|

Figure 16. 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.
17).

&IDL Data Export Wizard ﬁ
IDL Data Export Wizard: Step 2 of 3

Select the desired ‘Window. View or Data item to export.

=M Window

M arme:
=[O wiew_1 ;
=B Yisualization Layer Window
Sl DataP?pac:e Tope:
: l% ﬁ:;s IDLDEST. IDLIMAGE

# - Annotation Laper

Help <¢ Back | Mest > | Cancel|

Figure 17. 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. 18).

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

Select the degired file name and file type.

File Mame:

]C:\temp\plot. Bpg E”'J
File Type:
]Encapsulated Postzonpt [*.eps] j
Encapsulated Postscript
Scale: 1 i—l -

width: ’ﬁ‘_ Graphics format  |Wector
Height: W Color model |RiGE

Help ¢ Back | Finizh | Cancel |

Figure 18. Exporting the plot to an encapsulated postscript file — step 3.

Function 2. “Export to ASCII text”

This feature of iPlot allows the user to export a spectrum’s wavelength or reflectance values
to an ASCII text file. The advantage offered by the use of this function is that the exported data can
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 -1.23e¢™ (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. 15).

1. Select the export destination as “To a File” and click the “Next” button (see fig. 16).

2. Select the export item as the “X” or “Y” by selecting it and click the “Next” button (see fig. 19).
By selecting “X” you will export the wavelength data. By selecting “Y”” you will export the
reflectance data.
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Z11DL Data Export Wizard X
IDL Data Export Wizard: Step 2 of 3

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

=l Window ;
- View_1 Na;ne_
=@ Visualization Layer
= Dl_ata Space Type:
: Btz Plot
=423 Plot parameters RO
om0 8
om0 Y
- Axes
#- [ Annotation Layer

Help |

Figure 19. Exporting data to an ASCII text file — step 2.

<z Back I Next >> | C.anc:ell

3. Make sure the export file type is set to “ASCII Text (*.txt)”. Set the output filename and click
the “Finish” button (see fig. 20).

€11DL Data Export Wizard ﬁ
IDL Data Export Wizard: Step 3 of 3
Select the desired file name and file type.
File Name:
iC Memptemp_x bt E”"I
File Type:
[ ASCilted ) B
ASCll text
Separstor |
Use default format _iTI'UE
R |-
Help | <z Back I Finish | Cancel I

Figure 20. Exporting data to an ASCII text file — step 3.
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Release Notes

September 12, 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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View_SPECPR Software, Installation Procedure, and User’s Guide (Version 1.1)

By Raymond F. Kokaly


Introduction

This document describes the installation procedure and use of the “View_SPECPR” IDL (Interactive Data Language) program to display the contents of SPECPR (SPECtrum Processing Routines) files within ENVI (ENvironment for Visualizing Images).  SPECPR files are used by earth-remote-sensing scientists and planetary scientists for storing spectra collected by laboratory, field, and remote sensing instruments.  An example is the U.S. Geological Survey (USGS) spectral library that contains thousands of spectra of minerals, vegetation, and man-made materials (Clark and others, 2003).  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” functions.  For more details on the format and content of SPECPR files, see Clark (1993).  For more details on ENVI, see RSI (2004).  This program was designed for full ENVI 4.1/IDL6.1 licenses on Windows XP operating systems and requires the installation of the iTools components of IDL6.1; however, this program should work with full licenses on UNIX/LINUX systems and “runtime” licenses of ENVI on Windows XP operating systems.  This software has not been tested with ENVI licenses on Apple Mac Operating Systems.

Installation of IDL Routines

1. Download the routines from the following website: http://pubs.usgs.gov/of/2005/1348/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.  Copy the IDL program files (that is, all files with the .pro extension) within the “view_specpr” folder to your ENVI “save_add” directory (for installations of ENVI 4.1, the save_add directory is commonly in the following location:  C:\RSI\IDL61\products\ENVI41\save_add\).  These IDL procedure files, listed in table 1, are text files that contain the program code.  They may be viewed within the IDL development environment or by opening them with a program that can view ASCII text files.

Table 1.  IDL procedure files that comprise the View_SPECPR software.


		Filename



		basename.pro



		convert_seconds_to_hourminsec.pro



		create_datestrings.pro



		create_specpr_listing.pro



		decompose_bits.pro



		function_specprlistgui.pro



		read_all_specpr_records.pro



		read_specpr.pro



		read_specpr_header.pro



		read_specpr_record_list.pro



		split_string.pro



		view_specpr.pro



		widget_specpr_text.pro



		check_specpr_file_size.pro





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 4.1, the ENVI menu configuration file is named C:\RSI\IDL61\products\ENVI41\menu\envi.men).

0 {Window}


  1 {Window Finder} {widget controller list} {envi_menu_event}


  1 {Start New Display Window} {display window} {envi_menu_event} {separator}


  1 {Start New Vector Window} {vector window} {envi_menu_event}


  1 {Start New Plot Window} {new window0} {envi_menu_event}


  1 {Available Files List} {available files list} {envi_menu_event} {separator}


  1 {Available Bands List} {available bands list} {envi_menu_event}


  1 {Available Vectors List} {available vectors list} {envi_menu_event}


  1 {Mouse Button Descriptions} {mouse descriptions} {envi_menu_event} {}


  1 {Display Information} {display information} {envi_menu_event}


  1 {Cursor Location/Value} {cursor location} {envi_menu_event}


  1 {Point Collection} {point collection} {envi_menu_event}


  1 {Maximize Open Displays} {sort displays} {envi_menu_event} {separator}


  1 {Link Displays} {link displays} {envi_menu_event}


  1 {Close All Display Windows} {close all displays} {envi_menu_event} {}


  1 {Close All Plot Windows} {close all plot windows} {envi_menu_event}

--------------------------- INSERT TEXT FOLLOWING THIS LINE--------------------


0 {User Functions}


  1 {View SPECPR File} { } {view_specpr}


--------------------------- INSERT TEXT PRECEEDING THIS LINE-------------------


0 {Help}


  1 {Start ENVI Online Help} {envi help} {envi_menu_event}


  1 {Mouse Button Descriptions} {mouse descriptions} {envi_menu_event}


  1 {What's New in ENVI 4.1} {envi whats new} {envi_menu_event} {separator}


  1 {About ENVI} {about envi} {envi_menu_event


4. Start the ENVI program.  The main menu bar should look like figure 1.  There should be one option under the “User Functions” menu item when you click on it, as shown in figure 2.
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Figure 1.  ENVI menu bar with new "User Functions" option.
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Figure 2.  ENVI menu bar with new SPECPR file viewing option.

Running the program to view SPECPR files

To initiate the widget program, click the “View SPECPR File” option under the “User Functions” item on the ENVI menu bar.  Figure 3 shows the main program control widget that will appear.
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Figure 3.  ENVI widget that controls viewing of SPECPR files.

Function 1 – Listing the contents of a SPECPR file.

5. 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.
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Figure 4.  Selecting a SPECPR file.


6. 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 the first 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, 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 for text records.  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 length 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 merely a continuation record.  The next spectrum stored in the SPECPR file, after record 6, is listed next-- in this case record 8.
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Figure 5.  An example listing of the contents of a SPECPR file.

Function 2 – Navigating through the file listing.


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 the SPECPR file.

To output a text listing of the SPECPR file, the user can click the “Save List” 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 previously selected and listed SPECPR file.


Function 4 – Plotting the data from selected records.

7. 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 53.  Once a data record is selected, the text box next to the selected record number shows the value encoded in the SPECPR record for the wavelength record.  The user can click the “<-- set wavelength record to that associated with selected record listed above” button to use this as the wavelength record.  Note: In some SPECPR records the wavelength record is not set to the correct record number; in such cases, the user will have to set the wavelength record as described in Step 2.
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Figure 6.  Setting the data record.

8. Setting the wavelength record.  Before plotting, the user must set the record number that corresponds to 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, “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.
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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. The user must then enter the correct wavelength record.  This could happen if the record number is mistyped or if the wavelength record value in the header is not set correctly.
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Figure 8.  Warning message following an error in wavelength record selection.

9. 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 53 of the example SPECPR file using record 6 as the wavelength record.  The plotted spectrum contains all the valid data in the wavelength and data records; however, the channels that have the SPECPR deleted point value (-1.23e+34) 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.  
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Figure 9.  Plotting data records.

10. Overplotting data.  The user may repeat step 1 and click the “Overplot Selected Record” button in order to overlay other measurements that have the same previously specified wavelength record.  Alternatively, the user may enter a new wavelength record and new data record (repeating steps 1 and 2) and click the “Overplot Selected Record” button.  This can be repeated to plot as many records as desired.  Figure 10 shows the widget state after selecting a new wavelength and data record.  Note: The data will be overplotted on the last plot created or in the last 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 created, the user can then “left-click” on the first plot window and then click the “Overplot Selected Record” button in the main program widget.
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Figure 10.  Selecting new wavelength and data records.

Figure 11 shows an example of overplotting the reflectance spectrum of an aspen leaf, which was measured with a different spectrometer.  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.  Note: The user also may select and list the contents of another SPECPR file and overplot a data record from it by choosing wavelength and data records from the new listing and clicking the “Overplot Selected Record” button.

[image: image12.jpg]@Record 53 of splib05a

E=] X

File Edt Insert Operations Window Help
D|@||&| o4 mle] [w ofvle] 1] [=] AlNolo|sle|

05

04

Data

02

| .
05 10 15 20 25
o Wavelerfgth (um)

oo 50 sl e AT e WISt A
R o s e a4 o o WA o

[Gick on tem to sefect,or ock & drag selection box. [#55.629]







Figure 11.  Overplotting data records.

Function 5 – Showing the header information in data records, text information in text records, and html information in DESCRIPT records.

For a selected record, further information about the record may be obtained by clicking on the “Show Text/Manual History/DESCRIPT of Record” button in the bottom right corner of the widget.  There are three different responses, dependent on the type of record selected:


11. Data record.  If the selected record is a data record, for example record 10722 in figure 10, information from the data record header will be displayed as shown in figure 12.


[image: image13.jpg]@ Header information for Record Numbel

- 10722 JOEd

Header information for Record Number. 10722

Record Nunber: 10722

Title: Aspen Aspen—4 Yellov-Top WiRIFa AREF
Usernane: rclark

Nunber of Channels: 2151

Date When Collested: 10/04/1996

Date Last Processed: 04/09,2003

Wavelength Record: 10

FVEN Record
huto History
Manual History

wav min, max: data= 4.200E-01, 2 449E+00 intepolates 4
input waves: sprlf0la rec 6. output vaves

no channels delsted

1
copy of sprlf02a r 518

240E-01, 2. 500E+00

sprifdZa rec 6







Figure 12.  Header information from a data record.

12. Text record.  If the selected record is a text record, for example record 1 in figure 5, the text information will be displayed, as shown in figure 13.
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Figure 13.  Text information from a text record.

13. DESCRIPT record.  If the selected record is a description (DESCRIPT) found in published USGS spectral library SPECPR files, an Internet Explorer window should open and reveal the contents of the HTML file that describes the spectral library entry.  An example of the html information for the DESCRIPT record 47 in figure 5 is shown in figure 14.  For more information on DESCRIPT records and the USGS Spectral Library, see Clark and others (2003).  Note: Photos referred to in the html DESCRIPT records may not appear, since the locations of these photos on each user’s computer may be different.  If the folders containing the photos of samples in the spectral library are placed in the same directory as the spectral library SPECPR file, then these images should appear correctly in the browser window.
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Figure 14.  Example of detailed information from a spectral library 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.  This should be located at C:/view_specr/view_SPECPR_help.htm, if the user followed the instructions in the “Installation of IDL Routines” section of this document.  An Internet Explorer window should appear with an html version of this document.

Function 7 – 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 child widgets (plot windows and text information boxes) will close when quitting the program.


iPlot Functions

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


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. 15).
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Figure 15.  Exporting the plot to an encapsulated postscript file.

14. Select the export destination as “To a File” and click the “Next” button (see fig. 16).
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Figure 16.  Exporting the plot to an encapsulated postscript file – step 1.

15. Select the export item as the “Window” by clicking on it and click the “Next” button (see fig. 17).
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Figure 17.  Exporting the plot to an encapsulated postscript file – step 2.

16. 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. 18).


[image: image19.jpg]ZIDL Data Export Wizard a

IDL Data Export Wizard: Step 3 of 3

Selectthe dasied fie name andfle ype.

File Name:

Erenpes =

File Type:

Encapsulated Pastserpt -ps) =

o G Encapsulated Pastscrit

Widh: 65 |Graphics fomat_Vector
Heght [f7|olrmodel|RGB

Help Bk | Fih | Caneel







Figure 18.  Exporting the plot to an encapsulated postscript file – step 3.

Function 2. “Export to ASCII text”

This feature of iPlot allows the user to export a spectrum’s wavelength or reflectance values to an ASCII text file.  The advantage offered by the use of this function is that the exported data can 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 -1.23e+34 (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. 15).


17. Select the export destination as “To a File” and click the “Next” button (see fig. 16).

18. Select the export item as the “X” or “Y” by selecting it and click the “Next” button (see fig. 19).  By selecting “X” you will export the wavelength data.  By selecting “Y” you will export the reflectance data.
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Figure 19.  Exporting data to an ASCII text file – step 2.

19. Make sure the export file type is set to “ASCII Text (*.txt)”.  Set the output filename and click the “Finish” button (see fig. 20).
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Figure 20.  Exporting data to an ASCII text file – step 3.

Release Notes

September 12, 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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