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Chapter 1
Interactive Displays

This chapter describes the components of ENVI’s interactive displays, including display group
windows, vector windows, and plot windows. It covers the following topics:

Display Group Menu Bar Options . . ...... 13 Overlaying Vectors ................... 70
Managing Files from the Display Group ... 14  Contrast Stretching and Quick Filtering . .. 76
Printing ........... ... ... ... ... .... 22 Using Interactive Stretching ............ 80
Exporting Images to ArcMap ........... 23 Display Linking and Dynamic Overlays .. 91
Creating QuickMaps .................. 24 Interactive Profiles and Spectral Plots .... 97
Overlays ..., 29  Extracting Polarization Signatures . . . ... 119
Annotating Images and Plots . ........... 31 ColorMapping ..................... 120
Overlaying Classes ................... 44 Locating Cursor and Pixel Positions .... 125
Plotting Contour Lines ................ 50  Quickly Calculating Basic Statistics .... 126
Interactive Density Slicing ............. 58 Collecting Points ................... 127
Adding GridLines .................... 63  Using the Line of Sight Calculator . . . ... 134
Creating Regions of Interest ............ 69  Using the Spatial Pixel Editor ......... 136
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Using the Spectral Pixel Editor ........ 139
Creating Animations ................ 140
Using 2D Scatter Plots . .............. 145
Three-Dimensional Surface Views . . .. .. 156
Using Window Options from the Display
Group . ..o 157

Chapter 1: Interactive Displays
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Display Group Menu Bar Options

The Display group menu bar has the following options:

* File

e Overlay

e Enhance
* Tools

*  Window

See Display Groups in Getting Started with ENVI for an overview.

Functions include linking Image windows; producing x,y,z (spectral), and arbitrary
profiles; contrast stretching; color mapping; ROI selection, cursor position and
values, 2D scatter plots, surface plotting (perspectives and draping), and polarization
signatures. Additional functions include various overlays including annotation, pixel-
based and georeferenced grid lines, image contouring, and vector layers; image
animation, changing display group characteristics; printing, and creating output
images (PostScript, Image [RGB], BMP, HDF, JPEG, JPEG2000, PICT, SRF, TIFF,
or XWD formats).

ENVI User’s Guide Display Group Menu Bar Options
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Managing Files from the Display Group

The Display group menu bar provides the following options in the File menu to
manage your display:

* Create New Vector Layer: See “Creating Vector Layers” on page 1038 for
details.

* Save As Display Group: See Saving Display Groups in Getting Started with
ENVI for details.

* Restore Display Group: See Restoring Saved Display Groups in Getting
Started with ENVI for details.

* Save Image As: See “Saving Images from Displays” on page 15 for details.
* Save Zoom As: See “Saving Images from Displays” on page 15 for details.
e Print: See “Printing” on page 22 for details.

e Export Image to ArcMap: See “Exporting Images to ArcMap” on page 23
for details.

*  QuickMap: See “Creating QuickMaps” on page 24 for details.

* Preferences: See Setting Preferences for an Individual Display Group in
Getting Started with ENVI for details.

Managing Files from the Display Group ENVI User’s Guide
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Saving Images from Displays

You can save ENVI images in display groups, plots, or Vector windows to PostScript
files, image files, or directly to printers. You can optionally include all overlays
(annotation, grid lines, vectors, and so forth) in the output.

Saving to PostScript Files

Use ENVI’s PostScript output to scale an image, to burn in graphic overlays, to
output an Encapsulated PostScript file, and to select from other output options.

1. Select one of the following:

e From the Display group menu bar, select File — Save Image
As — Postscript File.

e From the plot window menu bar, select File — Save Plot
As — PostScript.

¢ From the Vector window menu bar, select File — Save Plot
As — PostScript.

The Output Display to PostScript File dialog appears for images, or the Output
Plot to PostScript File dialog appears for plots and vectors. In these dialogs
you modify the output of images, plots, and vectors. The output page is shown
schematically as a draw window in the upper-right hand corner of the dialog.

2. Modity the output parameters as described in the following sections.
Enter the output filename.

4. Click OK. If the parameter settings result in multiple page output, ENVI uses
the filename as a root filename and appends numbers designating the position
of the multiple pages in the composite image. For example, an image with 6
pages (3 columns by 2 rows), using the file root name test creates the output
files test_11, test_12, test_21, test_22, test_31, and test_32,
where the first appended number indicates the column, and the second
appended number indicates the row.

ENVI User’s Guide Saving Images from Displays
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& Dutput Display to PostScript File
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Figure 1-1: Output Display to PostScript File Dialog

Setting Page Size and Image Scaling

Set the output page size and image placement in either inches or centimeters (defined
by the Page Units preference). Precision scaling and multiple page output is available
when using PostScript output. You can scale any ENVI image to a specific map scale;
the image size values change automatically based on the image pixel size. If the
resulting image is larger than the size defined in the Page fields, ENVI automatically
determines the number of pages required to output the image and shows the pages in
the draw window in the upper-right hand corner of the dialog. Multiple page images
cannot be repositioned with respect to the page layout specified by ENVL

1. In the Output Display/Plot to PostScript File dialog, set the page size by
entering the dimensions in the Page field.

Saving Images from Displays ENVI User’s Guide
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2.

Set the output image size on the page by entering the values into the xsize and
ysize fields. To maintain the relative aspect between x and y when one
dimension changes, select the Aspect check box.

Set the position of the image origin on the page (with respect to the lower left
corner) using the xoff and yoff parameters. An outline of the image showing its
relative size and position on the page appears within the draw window in the
upper-right of the dialog.

» To position the image on the output page, left-click inside the image
outline in the draw window and drag the image to a new position.

* To center the image outline on the page, right-click anywhere on the output
page.

Click the toggle button to select Landscape or Portrait as the page

orientation.

To scale an image to a specified map scale, enter the value in the Map Scale 1
field. The xsize and ysize values change automatically based on the image
pixel size (a default size of 30 meters is assumed if no pixel size is present in
the header).

Enable or disable color with the Color check box.
To create Encapsulated PostScript output, select the Encapsulate check box.

To select the number of output bits for the PostScript image, use the Bits drop-
down list.

Setting Graphics Overlay Options

You can permanently incorporate graphics options (annotations, grid lines, ROIs,
vectors, and so forth) in the saved PostScript file. ENVI automatically selects all
currently displayed valid ENVI graphics objects when the Output Display/Plot to
PostScript File dialog appears. ENVI automatically places a border on the output
image if you select grid lines. The grid text-labels are placed exterior to the image.

The grid must have been previously displayed and configured on the image by
selecting the Grid Lines overlay option (see “Adding Grid Lines” on page 63).

1.

2.

ENVI User’s Guide

In the Output Display/Plot to PostScript File dialog, click Change Graphic
Overlay Selections. The Change Graphics Overlay Options dialog appears
with a list of the currently displayed graphics objects.

To remove a graphics overlay, select its name in the Currently Selected
Options list to automatically delete it.

Saving Images from Displays
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3. To add graphics overlays, click Add Graphics Option and select the desired
option. With the exception of annotation, these overlays must be currently
displayed on the image or plot.

4. To add an annotation file that is not currently displayed to the graphics overlay,
click Add Graphics Option and select Additional Annotation File. Select
the annotation filename.

5. Click OK. The Output Display/Plot to PostScript File dialog appears.

Note
To clip all graphics at the edge of the page when multiple pages of output are
generated, select the Clip Graphics check box.

Subsetting and Resizing Output Images

To perform Spatial Subsetting on the output image, click Spatial Subset.

To resize the image, enter a resize factor (less than 1 for subsampling) in the Input
Image Resize Factor field.

Applying Masks
To apply Masking on the image, click Select Mask.

Saving to Image Files

ENVI has many image output options for the Image and Zoom windows, such as
output to an ENVI format image file, and output to BMP, HDF, JPEG, JPEG 2000,
PICT, PNG, SRF, TIFF (including GeoTIFF), and XWD files. ENVI can also output
to various image processing format files including ERDAS (. 1an), ER Mapper, PCI
(.pix), and ArcView® (.bil) files.

Converting Image window displays into generic image files is limited to data that fit
entirely into system memory with the exception of TIFF, HDF, and BMP format
images.

1. Select one of the following:

*  From the Display group menu bar, select File — Save Image
As — Image File.

*  From the Display group menu bar, select File — Save Zoom As —
Image.

* Right-click in the display group and select Save Image As.

Saving Images from Displays ENVI User’s Guide
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* Right-click in the display group and select Save Zoom As.

e From the plot window menu bar, select File — Save Plot As — Image
File.

The Output Display to Image File dialog appears for images, the Output Zoom
to Image File dialog appears for the zoom image, or the Output Plot to Image
File dialog appears for plots and vectors. In these dialogs you select the type of
output file, set the graphics overlay selections, select a spatial subset, resize the
image, and change the border size. See the following sections for setting the
output display parameters in the dialog.

2. Modify the output parameters as described in the following sections.
3. Select output to File or Memory.
4. Click OK.

Selecting Output File Types and Resolutions

ENVTI’s output to image file supports many different output file types (listed above).
Each file type has a selection of available output formats. These output formats
(resolutions) include 8-bit gray scale, 8-bit with an associated color table, and 24-bit
BSQ, BIL, and BIP formats.

1. In the Output Display/Zoom/Plot to Image File dialog, select the output file
type from the Output File Type drop-down list.

Note
When you output a georeferenced image to a JPEG file, ENVI creates an
associated . jgw file to contain the TIFF World File information. When you
open a JPEG file (using File - Open External File — Generic File
Formats — JPEG from the ENVI main menu bar) that has a . jgw file
associated with it, ENVI reads the map information from .jgw file.

2. Select the output format and resolution using the Resolution drop-down list.

ENVI User’s Guide Saving Images from Displays
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Setting Graphics Overlay Options

You can permanently incorporate graphics options (annotations, grid lines, ROIs,
vectors, and so forth) in the output image file. All currently displayed valid ENVI
graphics objects are automatically selected when the Output to Image File dialog
appears. A border is automatically placed on the output image if grid lines are
selected. The grid text-labels are placed exterior to the image. Note the grid must
have been previously displayed and configured on the image using the Grid Lines
option on the Image window menu bar (see “Adding Grid Lines” on page 63).

1. Click Change Graphic Overlay Selections. The Change Graphics Overlay
Options dialog appears with a list of the currently displayed graphics objects.

2. Change the graphic overlay selections using the following options:

* To remove a graphics overlay, select its name in the Currently Selected
Options list.

* To add graphics overlays, select the overlay using the Add Graphics
Option drop-down button (except for annotation, these overlays must be
displayed on the image or plot).

* To add an annotation file that is not currently displayed to the graphics
overlay, select Additional Annotation File from the Add Graphics
Option drop-down button and select the annotation filename.

3. Click OK. The Output to Image File dialog appears.
Changing Border Sizes and Colors

This feature is not available from the Output Zoom to Image File dialog.
To change the border size or color on the output image:

1. Click Change Image Border Size. The Change Image Border Size dialog
appears.

2. Enter the border sizes in the top, right, bottom, and left fields.

3. To change the border color, click Border Color and select the desired color
from the color menus, or enter the RGB values in the fields provided.

4. Click OK. The Output Display/Zoom/Plot to Image File dialog appears.

Saving Images from Displays ENVI User’s Guide
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Subsetting Output Images

In the Output Display/Zoom/Plot to Image File dialog, you can select a spatial subset
or specify a resize factor.

*  To perform Spatial Subsetting on the image to output, click Spatial Subset.

* Toresize the input image, enter a resize factor (less than 1 for subsampling) in
the Input Image Resize Factor field.

* In the Output Plot to Image File dialog, you have the option of specifying the
Output xsize and ysize of the image. The default xsize and ysize values are the
size of the plot window.

*  The output size of the image, in pixels, is shown in the Qutput Image Size
field.

Applying Masks

To apply Masking on the image, click Select Mask.

ENVI User’s Guide Saving Images from Displays
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Printing

You can send output of display groups, plot windows, and Vector windows directly to
system printers. You can send output to any of your system printers or plotters
through your native system printer dialog.

For steps on how to print, see Printing in ENVI in Getting Started with ENVI.
Setting Graphics Overlay Options

You can permanently incorporate graphics options (annotations, grid lines, ROIs,
vectors, and so forth) in the print. All currently displayed valid ENVI graphics
objects are automatically selected when the Output Display to Printer dialog appears.
ENVI automatically places a border on the output image if grid lines are selected.
The grid text-labels are placed exterior to the image. The grid must have been
previously displayed and configured on the image using the Display group menu bar
Grid Lines option (see “Adding Grid Lines” on page 63).

1. In the Output Display to Printer dialog, click Change Graphic Overlay
Selections. The Change Graphics Overlay Options dialog appears with a list of
the currently displayed graphics objects.

2. Change the graphic overlay selections using the following options:

* Toremove a graphics overlay, select its name in the Currently Selected
Options list.

* To add graphics overlays, select the overlay using the Add Graphics
Option drop-down button (exception for annotation, these overlays must
be displayed on the image or plot).

* To add an annotation file that is not currently displayed to the graphics
overlay, select Additional Annotation File from the Add Graphics
Option drop-down button and select the annotation filename.

3. Click OK. The Output Display to Printer dialog appears.

Printing ENVI User’s Guide
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Exporting Images to ArcMap

To open data in ArcMap™ software, you must have ArcMap version 9.2 or higher
installed and licensed on your system.

Use File —> Export Image to ArcMap from the display group menu bar to export
the image in the display group to ArcMap software, including any associated display
enhancements and annotations. This menu option is only available on Windows 32-
bit platforms or when running ENVI in 32-bit mode on Windows. When you select
this option, ENVI converts the full extent of the image in the display group (including
display enhancements, annotation, contrast stretches, etc.) to a three-band GeoTIFF
file and saves it in the location you specify as the Temp Directory of your ENVI
System Preferences. ArcMap software then displays this image.

If you have one or more instances of ArcMap software already running, an ArcMap
Instances dialog appears. Select an instance to display your dataset, or start a new
instance of ArcMap software. Click OK.

If ArcMap software is not already running, ENVI will initiate it for you. The dataset
will display in ArcMap software and will be added as a new layer to the ArcMap
table of contents.

ENVI User’s Guide Exporting Images to ArcMap
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Creating QuickMaps

Use the QuickMap feature to simplify the process of creating a map product in
ENVI. You can quickly add grid lines, scale bars, titles, north arrows, declination
diagrams, and logos to your image to make a quick output map. When the parameters
are set, you can save the settings as a QuickMap template that you can use on other
images. After the output map is created, you can make additional changes with the
interactive overlay capabilities (for example, annotation) found in the Display group
menu bar, and you can output the map to PostScript or to a standard printer.

The following figure shows an example QuickMap display.

Creating QuickMaps
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Note

Extremely small images may result in QuickMap displays too small to
accommodate multiple annotation objects.

ENVI User’s Guide

From the Available Bands List, display a georeferenced image.

From the Display group menu bar, select File - QuickMap — New
QuickMap. The QuickMap Default Layout dialog appears.

Enter the page size, select Portrait or Landscape page orientation, and enter
your output map scale. To change the map scale, enter a new value in the Scale
field, or use the increase/decrease buttons.

Click OK. The QuickMap Image Selection window appears.

Select from the following options to select the image subset to use in the
QuickMap:

* Resize and move the red box outline (drag from a corner to resize, click

and drag the middle of the box to move).

* Enter x and y sizes, in inches, in the Image Size fields, or use the
increase/decrease buttons to select dimensions.

*  Click Spatial Subset. For subsetting details, see “Spectral Subsetting” on
page 220.

Note
The output image size set by the red box cannot be larger than what fits on
the selected page size at the selected map scale.

Click OK.

Creating QuickMaps
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The QuickMap Parameters dialog appears.
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Figure 1-3: QuickMap Parameters Dialog

Setting QuickMap Parameters

1. In the QuickMap Parameters dialog, select from the following options:
* To add a title to the top of the map, type the text in the Main Title field.

* To add text to the lower left or lower right corners of the map, type the text
into the corresponding fields.

* To automatically load the map projection information from the ENVI
header into either the Lower Left or Lower Right fields, right-click in the
field and select Load Projection Info.

Creating QuickMaps ENVI User’s Guide



Chapter 1: Interactive Displays 27

* To change the font used for any title, select a new font from the
corresponding drop-down button and enter the point size. For more
information on fonts, see “Installing Other TrueType Fonts with ENVI” on
page 1169.

* To set the justification for any title, select from the corresponding drop-
down button. Center is the default.

* To change the grid line parameters (thickness, style, color, and so forth),
click Additional Properties.

* To add scale bars and grid lines, leave the corresponding check boxes
selected and edit the parameters as needed.

* To add a logo and adjust its placement, click Edit Logo Files and
Placements. Locate the file containing the logo (the file must contain three
bands of byte data: red, green, and blue). Use the QuickMap Logo File
Parameters dialog to change the logo size and position. Click OK to return
to the QuickMap Parameters dialog.

* To add a North arrow, leave the corresponding check box selected and
select an arrow type from the North Arrow Type drop-down button.

* To add a declination diagram, click Declination Values. In the Declination
Diagram Values dialog, enter the values and click OK.

* To return to the QuickMap Image Selection window and edit the image
subset or map scale, click Change Mapping Parameters.

2. In the QuickMap Parameters dialog, click Apply. ENVI automatically adds a
virtual border to the QuickMap image, places your selected titles and
annotation onto the image, and produces a map, which displays as a new
display group. The QuickMap Parameters dialog remains open.

Note
If you added a logo, it appears as a red box with an RGB label on the map,
but appears correctly when printed.

3. Use the QuickMap Parameters dialog to edit the map. Click Apply to view the
changes.

Note
To edit the borders, add more annotation or overlay elements, or edit the
existing map elements, use ENVI interactive display functions.

ENVI User’s Guide Creating QuickMaps
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Printing QuickMaps
1. From the QuickMap Image window menu bar, select File — Print. The ENVI
QuickMap Print dialog displays.
2. Choose Output QuickMap to Printer or Standard Printing.

3. Click OK. The Output QuickMap printing scales the output correctly for the
parameters that you entered at the start of QuickMap. Standard printing does
not take into consideration the page size and map scale you entered when you
created the QuickMap.

If you selected a large page size during QuickMap setup, you might first test the
output on a small scale by using the standard printing option, then use the QuickMap
printing option to print to a larger page.

Additional QuickMap Output Options

To output the map directly to an image or PostScript file, select the corresponding
command from the File menu in the map Image window as described later in this
chapter.

QuickMap Templates
After creating a QuickMap, you can save the parameters in a template file to use on

other georeferenced images of the same dimension and pixel size.

In the QuickMap Parameters dialog, click Save Template, enter a filename (ENVI
adds a . gm extension), and click OK.

To open and apply an existing map template, from the georeferenced image, select
File —> QuickMap — from Previous Template or click Restore Template in the
QuickMap Parameters dialog, then click Apply to apply the QuickMap to the image.

To edit template parameters, see “Setting QuickMap Parameters” on page 26.

Creating QuickMaps ENVI User’s Guide
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Overlays

Use the options from the Display group Overlay menu to add the following to your
image:

* Annotations using text, polygons, symbols, and so forth. See “Annotating
Images and Plots” on page 31.

* C(Classifications. See “Overlaying Classes” on page 44.

*  Contour lines. See “Plotting Contour Lines” on page 50.

* Density slices. See “Interactive Density Slicing” on page 58.

e Grid lines. See “Adding Grid Lines” on page 63 for details.

* Regions of interest. See “Creating Regions of Interest” on page 69.
* Vector overlays. See “Overlaying Vectors” on page 70.

Use can also use ENVI’s QuickMap feature to quickly overlay grid lines, titles,
declination diagrams, North arrows, and borders on georeferenced images. For
details, see “Creating QuickMaps” on page 24.

Showing and Hiding Overlay Dialogs and Layers

When working with overlays (annotation, ROIs, contours, grid lines, density slices,
and vector layers), you can hide the control dialog (for example, the ROI Tool dialog,
the Density Slice dialog, and so forth) without erasing the corresponding overlays
from your image. When the dialog is hidden, you can hide the associated layers
without erasing them.

Hiding Overlay Dialogs

To remove the overlay control dialog from the screen or hide it without erasing
overlays from your image, select one of the following options:
* In the active overlay dialog, select Options — Hide Window.

¢ In the Window Finder, double-click on the window name.
Showing Hidden Overlay Dialogs

To unhide the overlay control dialog, select one of the following options:
¢ In the Window Finder, click on the window name.

*  From the Display group menu bar, select Overlay — overlay_type.

ENVI User’s Guide Overlays
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Hiding and Showing Layers

When an overlay control dialog is hidden, you can show or hide the displayed layers:

* To hide layers, select Overlay — overlay_type Hide Layer. All of the layers
of the selected overlay type are hidden.

¢ To unhide layers, select Overlay — overlay_type Show Layer.

Overlays ENVI User’s Guide
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Annotating Images and Plots

You can annotate images and plots with text, symbols, polygons, lines, polylines,
shapes, map information, gray scale or color bars. For classification images, you can
also add class keys. For display groups, you can place annotations in the Image
window, the Scroll window, the Zoom window, or in the virtual borders.

Annotation options are similar for images, plots or, surface views. You can save

annotations to files and include them in output options.

Tip
You can also use the QuickMap tool to overlay grid lines, titles, declination

diagrams, North arrows, and borders on georeferenced images. See “Creating
QuickMaps” on page 24.

You can append a virtual border to an image and place any type of annotation object
in the border. If you want to use virtual borders, append the border to the image
before annotating the image, as described in the next section.

Setting Virtual Display Borders
1. From the Display group menu bar select Overlay — Annotation. The

Annotation dialog appears.

2. From the Annotation dialog menu bar, select Options — Set Display
Borders. The Display Borders dialog appears.

3. Enter the border width (in pixels) for the left, top, right, and bottom image
border in the fields with the same relative position.

4. Click Border and select the border color. The image is re-displayed with the
designated virtual border.

Tip
You can also add virtual borders through the preference settings for a display group.
See Setting Preferences for an Individual Display Group in Getting Started with
ENVI.

ENVI User’s Guide Annotating Images and Plots
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Adding Annotations

1.

Select one of the following options:

*  From the Display group menu bar select Overlay — Annotation.

*  From any plot window menu bar, select Options — Annotation.

¢ From the Vector window menu bar, select Options — Annotate Plot.

The Annotation dialog appears. The current annotation mode displays in the
dialog title bar (for example, Annotation: Text). To hide the Annotation dialog
at any time without erasing your annotations, see “Showing and Hiding
Overlay Dialogs and Layers” on page 29.

If you are adding the annotation to a display group, select the Window you
want to use for adding the annotation. The choices are Image, Scroll, and
Zoom. To disable annotation mode, select Off.

From the Annotation dialog menu bar, select Object — annotation_type.
Where annotation_type is one of the following:

e Text: (default) Type the text in the field provided mid-dialog. Left-click on
the image or plot to place the text.

e Symbol: The available symbols display for the Misc font. Left-click to
select the desired symbol, which ENVT highlights in red. Left-click on the
image or plot to place the symbol. Additional symbols are available when
you select Special or Math from the Font drop-down button.

* Rectangle: Left-click and drag on the image or plot to draw the rectangle
or middle-click to draw a square.

* Ellipse: Left-click and drag on the image or plot to draw the ellipse or
middle-click to draw a circle.

* Polygon: Left-click on the image or plot to add polygon vertices. Right-
click to complete the polygon.

e Polyline: Left-click on the image or plot to add polyline vertices. Right-
click to complete the polyline.

* Arrow: Left-click and drag on the image or plot to draw the arrow.

* Scale Bar: For data that is not georeferenced, the Input Display Pixel Size
dialog appears for you to enter an x,y pixel value and units. When the
value is set (or if the data was already georeferenced), left-click in the
display or plot window to place the scale bar.

Annotating Images and Plots ENVI User’s Guide
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*  Color Ramp: Left-click in the display or plot to place a gray scale wedge
or color table. The color table or wedge represents the currently applied
ENVI color table. For a gray scale image the color ramp is a gray scale
wedge from the minimum gray scale value to the maximum gray scale
value. For a color image, the color ramp shows the distribution of the
selected color palette.

* Declination: Left-click in the display or plot to place the declination
diagram. The declination diagram includes any combination of arrows
pointing to true North (shown with a star), grid North (shown with GN),
and magnetic North (shown with MN).

*  Map Key: Left-click in the display or plot to place a map key that consists
of colored squares and corresponding labels for each map item or class in a
classification image. You can define map keys interactively. ENVI
automatically creates them as class keys for classification images. Vector
keys are automatically created for vector layers in the appropriate colors
with the layer names as labels. Vector keys show the vector symbol used
for points, a line for polylines, and a square outline for polygons. To define
or change items in the map key, see “Editing Map Key Items” on page 38.

» Image: Left-click in the display or plot to place other images, such as
imported logos or subsampled images, inside the current image or plot.
ENVI keeps a copy of the image in memory so it is best not to use large
images. Note that this is not the same as mosaicking.

* Plot: Click Select New Plot to select the plot from the Select Plot Window
dialog. Left-click and drag in the display or plot to place the selected plot
overlay. If annotating multiple plots, use a test image to annotate and
output multiple plots on a single page. From the ENVI main menu bar,
select File - Generate Test Data and create a blank white image (see
“Generating Test Data” on page 210 for further details). The plot colors
are automatically reversed to black on white for output.

Annotation type parameter settings in the Annotation dialog vary depending on
the type you select. See “Changing Annotation Characteristics” on page 35 for
parameter descriptions.

Mouse button functions vary for annotation mode. See “Annotation Mouse
Button Functions” on page 34 for details.

4. Use the colored diamond-shaped handle to move the annotation to another
location as needed.

5. Right-click to accept the annotation placement.
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Annotation Mouse Button Functions

When working with annotations in display group windows, normal mouse operations
in the window you select for annotation are disabled, but normal mouse operations
still apply in all other windows. To temporarily suspended annotation, select the Off
radio button in the Annotation dialog, to return to normal mouse operations.

Mouse

Button Function

Left Click to place the annotation on the image or plot.

For polygons or polylines: Click to add vertices. Optionally, click
and drag to draw a line or polygon.

For rectangles or ellipses: Click and drag to draw a rectangle or
ellipse.

Click and drag the diamond-shaped handle to move the annotation.

Select Object — Select/Edit from the Annotation dialog menu bar,
then click and drag to draw a selection box around the annotation.

Middle For rectangles or ellipses: Click and drag to draw a square or circle.

Click on an annotation that has not been accepted (set in place) to
delete it.

For polygons or polylines: Click to delete the last vertex added
(repeat to delete all vertices, one at a time).

Right Click to accept the annotation placement.

For polygons: Click once to close the polygon, then right-click a
second time to set the placement.

For polylines: Click once to set the last vertex, then right-click a
second time to set the placement of the polyline.

Table 1-1: Mouse Button Functions — Annotation Mode
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Changing Annotation Characteristics

Before you right-click to accept an annotation, you can use the parameters in the
Annotation dialog to set values that define the appearance of the annotation. The
following is an alphabetical list of all Annotation dialog parameters. The parameters
that appear on the Annotation dialog vary depending on the type of annotation you

select.
Field Description

Align Sets left/right/middle alignment for text annotations.

Background Sets the background color for the annotation. The default is
Off (no background color).

Calculate For color ramp annotations, opens the Select Band for Color

Min/Max Ramp min/max dialog, where you select the band to use for
calculating values.

Change Scale For scale bar annotation, opens the Scale Bars Distance Titles

Bar Titles dialog, where you change the titles that display in the scale bar
for kilometers, miles, meters. and feet. To permanently change
scale bar titles for all annotations, see “Additional Preference
Settings” on page 1162.

Color Sets the color for text, lines, fill, and so forth. The default is
white.

Edit Map Key For map key annotations, opens the Map Key Object

Items Definition dialog, which allows you to select the key items to
annotate, and to set the appearance of those annotations.

Fill Sets the fill style (solid, dashed, and so forth) for rectangle,
ellipse, and polygon annotations.

Font Sets the font for text, scale bar, delineation, color ramp, and
map key annotations. Use with the Size field.

Grid North Sets the angle of the grid North arrow for declination

diagrams, in degrees. The North arrows are not drawn to scale,
so the arrows appear separated.

Table 1-2: Annotation Dialog Parameter Descriptions
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Field Description

Head Angle Sets the angle of the lines on the arrow head for arrow
annotations, in degrees. The smaller the angle, the narrower
the arrow head.

Head Size Sets the size of the arrow head for arrow annotations.

Height Sets the height of the scale bar, in pixels.

Inc Sets the number of increments shown on the scale bar or on
the color ramp. Use with the Sub Inc field.

Len Sets the length of the color ramp.

Length Sets the length of the scale bar, in scale bar units, or the or
length of the declination diagram, in pixels.

Line Style Sets the line style (solid, dotted, and so forth) for rectangle,
ellipse, polygon, and polyline annotations.

Magnetic North | Sets the angle of the magnetic North arrow for declination
diagrams, in degrees. The North arrows are not drawn to scale,
so the arrows appear separated.

Max Sets the label for the maximum value to display on the color
ramp. Use with the Min field.

Min Sets the label for the minimum value to display on the color
ramp. Use with the Max field.

Orien Sets the orientation angle for the annotation. Enter the value of
the angle in degrees (counterclockwise, with respect to the
horizontal [0 degrees]).

Plot xsize Sets the x size for plot annotations, in pixels.

Plot ysize Sets the y size for plot annotations, in pixels.

Precision Sets the number of significant figures for the precision label in

the color ramp. For example, 0.25 is a precision of 2, and .03 is
a precision of 1. ENVI places the labels at the bottom of
horizontal ramps and to the right of vertical ramps.

Table 1-2: Annotation Dialog Parameter Descriptions (Continued)
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Field

Description

Ramp

Sets the color ramp orientation either horizontally or
vertically.

For horizontal selections: Horz — shows low values to high
values left to right; Horz <— shows high to low left to right.

For vertical selections: Vert <— shows high values to low values
bottom to top; Vert — shows low to high bottom to top.

Reset Items

For map key annotations, provides options to reset the
parameters to either the default classification or the default
vector window.

Rotation Sets the orientation of the rectangle, ellipse, polygon, or
polyline annotations.

Scale Sets the scale type(s) to include in the scale bar. Select any
combination of kilometers, miles, meters, and feet by selecting
the scale type, then toggling the button next to the drop-down
list to On (include in the scale bar) or Off (to not include).

Select New For image annotation, opens the Annotation Image Input

Image Bands dialog, where you can select the bands to include.

Select New Plot | For plot annotations, opens the Select Plot Window dialog,
where you can select the plot to use.

Size Sets the pixel size of the font specified in the Font field. The
default is 12.

Spc Sets the line spacing for rectangle, ellipse, polygon, polyline,
and arrow annotations.

Sub Inc Sets the number of sub-increments within the main increment
shown on the scale bar. Use with the Inc field.

symbols Symbol selection field. Click Font, then select Misc, Special,

or Math to see all available symbols.

Table 1-2: Annotation Dialog Parameter Descriptions (Continued)
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Field Description

text_field Entry field for text. Changes to text characteristics do not
appear in text field. To see the changes, click in the display or
plot to add the annotation, but do not set the annotation
placement until you are satisfied with the appearance of the
text.

Thick Sets the thickness of the text, lines, and so forth used in
annotations. The default is 1.

True North Sets the angle of the true North arrow for declination
diagrams, in degrees. The North arrows are not drawn to scale,
so the arrows appear separated.

Width Sets the width of the color ramp.
xsize Sets the x size for rectangle and ellipse annotations, in pixels.
ysize Sets the y size for rectangle and ellipse annotations, in pixels.

Table 1-2: Annotation Dialog Parameter Descriptions (Continued)

Editing Map Key ltems

1. Inthe Annotation dialog, click Edit Map Key Items to define or change items
in the map key. The Map Key Object Definition dialog appears.
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Figure 1-4: Edit Map Key Dialog

Select from the list of key items.

To add additional items to the list, click Add Item.

To delete an item, select the item to delete and click Delete Item.

To change the name of the item, enter the new name in the Name field.
To define the color of the box, click the color button and select a color.

To add additional colors, enter the DN values in the R, G, and B, fields for
red, green, and blue respectively. The newly defined color appears as black
in the image but is correct upon output.

To change the fill type in the box, use the Fill drop-down list.
To control the fill type, use the Orien and Spc fields.

For vector keys, an Object Type drop-down list is included and has
polygon, polyline, and point selections.

For a vector polygon item, use the Fill drop-down list and Orien and
Space fields to select the polygon fill type.
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e  For a vector polyline item, use the Line Style drop-down list to select
different line styles.

*  For a vector point item, use the Symbol drop-down list to select the
symbol type to show in the key.

3. To change other parameters within the Annotation dialog, use the following:
* To set a background color, click Background and select a color.

* To change the text font for the key, the size, and the thickness of the letters,
select Object — Text.

* To change class colors, see “Mapping Class Colors” on page 123.

* Cities.shp

/i Roads.shp

Figure 1-5: Vector Key Annotation

Saving Map Key Annotation

1. In the Map Key Object Definition dialog, click Save. The Save Map Key to
File dialog appears.

2. Enter an output filename.

3. Click OK. ENVI writes the key to a file. For consistency, save map key files
with the file extension .key.

Restoring Saved Map Key Files

1. In the Map Key Object Definition dialog, click Restore. The Enter Map Key
Definitions Filename dialog appears.

2. Select the input file and click Open.
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Editing Annotations

You can move and change the attributes of annotation objects that are fixed in the
image.

1.
2.
3.

From the Annotation dialog menu bar, select Object — Selection/Edit.
Select Options — Show Object Corners.

Left-click and drag to draw a box around the corner of the object in order to
select it.

Left-click on the handle and drag the object to a new location.

Change the object’s attributes by entering the new parameters in the
Annotation dialog.

Selection options are:

To select multiple objects at once, left-click and drag a box around the objects.

When more than one object is selected, the previously selected objects remain
active.

When many objects are selected, using a handle to move one moves them all;
changing attributes change all the selected objects’ attributes.

To edit selected vector objects (rectangle, ellipse, polygon, polyline, arrow),
left-click on a vertex and drag it to the desired location.

To deselect an object, middle-click on the handle of the object.

To deselect multiple objects, middle-click and drag to draw a box around the
objects.

To deselect all of the annotation objects within an image, right-click within the
image.

To select only those objects and deselect any previously active objects, right-
click and drag to draw a box around objects.

Additional options are available for selected annotation objects under the Selected

menu.

ENVI User’s Guide
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Annotation Options

In the Annotation dialog, use the Selected or Options menus to access annotation
options. Options available when working with annotation objects include undoing the
last action, joining polygons, swapping the positions of overlapping objects,
duplicating or deleting annotation objects, adding virtual borders to an image, turning
annotation mirroring on and off, and showing or hiding annotation object corners.

The options available from the Annotation dialog Selected menu are:

Select All: Select all annotation objects.
Join: Join the overlapping parts of two polygons.
Swap: Bring an underlying object to the top.

Duplicate: Duplicate existing annotation objects so you do not have to re-
create them.

Delete: Delete all of the annotation objects within the image.

Undo: Undo the last change made.

The options available from the Annotation dialog Options menu are:

Turn Mirror On: Mirrors shapes and polygons around the center of the
image. Use mirroring with rectangles, ellipses, polygons, and polylines only. It
is intended designed for building custom filters for FFT filtering (see
“Defining FFT Filters” on page 562).

Turn Mirror Off: Disable mirroring.

Show Object Corners: Shows object corners. Use object corners to make it
easier to include corners in the selection box while in Selection mode. ENVI
can show object corners around all annotation objects except the vectors
(rectangle, ellipse, polygon, polyline, and arrow). It plots corners as small
asterisks around the annotation object.

Hide Object Corners: Hide object corners.

Changing Snap Factors

In the Annotation dialog, set the snap factor to use for placing your annotations. The
snap factor causes any annotation located within the specified snap distance (in
pixels) to snap to the same pixel location. A snap factor of 1 (the default) specifies
placing the causes annotation exactly at the selected location.

1.

In the Annotation dialog, select Options — Set Snap Value.
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2. Inthe Set Snap Value dialog, use the increase/decrease buttons to select a value
or enter the value in the Snap field.

3. Click OK.

Managing Annotation Files

Use the File menu in the Annotation dialog to save and restore annotation files, and to
burn annotations into an image or plot.

Saving Annotations to Files

1. Inthe Annotation dialog menu bar, select File — Save Annotation. The
Output Annotation Filename dialog appears.

2. Enter the output filename in the field.

3. Select OK to save the annotation to an output file. ENVI saves annotation files
with the extension .ann, unless you specify a different extension.

Burning Annotation into Images and Plots

To burn the annotation into an image or plot when it has been placed:
1. In the Annotation dialog menu bar, select the Off radio button.
2. Select one of the following:

*  For images: From the Display group menu bar, select File — Save Image
As — Postscript File.

*  For plots: From the plot window menu bar, select File — Save Plot As —
PostScript.

Restoring Saved Annotation Files

1. From the Annotation dialog menu bar, select File — Restore Annotation. The
Enter Annotation Filename dialog appears with all . ann files listed by default.

2. Select the appropriate annotation file for ENVI to load and display.
3. Click Open.
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Overlaying Classes

Use Classification to overlay classes on a gray scale or color image in a display
group; to control which classes display; to collect statistics; to edit the class colors
and names; to merge classes; and to edit classes by adding, deleting, or moving pixels
between classes.

Note
You must generate a classification image before using this function (see
“Classification Tools” on page 399).

1. From the Display group menu bar, select Overlay — Classification. The Input
File dialog appears. Select the classification file and click OK. The Interactive
Class Tool dialog appears, listing all the classes and class colors and names.
The active class displays at the top of the dialog. The Active Class is the class
to which to apply any operations, such as statistics or editing. To hide the
Interactive Class Tool dialog at any time without erasing your classes, see
“Showing and Hiding Overlay Dialogs and Layers” on page 29.

& #7 Interactive Class Tool
File Edit Options  Help

Aitive Class. |Unclassified

on [ [Unclassified ™ on [ [Chak Blue] 66 poi
™~ on [ [vegetston Redis I an Iran [Yellow] 16 pai
[ On Shale [Green] 1334

Figure 1-6: Interactive Class Tool Dialog
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2. Select from the following options to edit and apply classes to your image.
* To change the active class, click the color box next to the class name.

* To display a class on the image select the On check box next to the class
name. You can display any number of classes at once.

» To display a single class and hide all other classes, double left-click on the
color box next to the class to display.

* To hide the currently displayed class and display all the other classes,
double left-click on the current class again.

* To hide all the classes, right-click on any color box.
* To display all the classes when all classes are hidden, right-click on any
color box.

Editing Classes

Use the Edit menu in the Interactive Class Tool dialog to edit classes by adding,

deleting, or moving pixels between classes and by drawing polygons, rectangles, or

ellipses.

Tip
Save your changes often by selecting File — Save. This way, if you make a mistake
you do not have to re-create everything.

When you are editing classes, make sure the active class is the class you want to edit.

Mouse button functions differ from the normal display mode when you use edit
mode. To return the mouse button functions to normal display mode, select Edit —
Mode: No Editing, or select Off from the Edit Window radio buttons.

Drawing Polygons to Add Pixels

To draw polygons in the selected image and add pixels from the polygon to the
selected class:

1. From the Interactive Class Tool dialog menu bar, select Edit — Mode:
Polygon Add to Class.

2. Ifyou are editing a class, choose which window to draw in by selecting Image,
Scroll, or Zoom from the Edit Window radio buttons.

3. Select the class to which to add pixels from the color boxes.
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4. Left-click to draw a polygon on the image. To close the polygon, right-click.
To accept the polygon, right-click again.

The new pixels change to the active class color. When moving pixels into another
class, you do not see changes to the new class color until you turn the class on.

Drawing Polygons to Delete Pixels

To delete pixels from the active class by drawing polygons:

1. From the Interactive Class Tool dialog menu bar, select Edit — Mode:
Polygon Delete from Class.

2. From the Interactive Class Tool dialog menu bar, select Edit — Set delete
class value.

3. In the dialog, select a class to which to assign the deleted pixels.

4. Draw polygons on the image to remove those pixels from the active class.
Setting Polygon Colors

The drawing color is the color to use to outline your polygon while drawing. It is not
the color the polygon is filled with when it is set. The fill color is the color defined for
the class.

To set the drawing color of a polygon:

1. From the Interactive Class Tool dialog menu bar, select Edit — Set polygon
draw color. The Set Polygon Draw Color dialog displays.

2. Click Polygon Color and select a color.
3. Click OK.

Selecting Polygon Types

To select what type of polygon you draw, select Edit — Polygon Type: polygon_type
from the Interactive Class Tool dialog menu bar.

Saving Changes

To save changes, select File — Save from the Interactive Class Tool dialog menu bar.
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Undoing Class Changes

To undo all unsaved changes:

1. From the Interactive Class Tool dialog menu bar. select Edit — Undo
Changes.

2. In the question dialog, click Yes.
Class Options

Use the Interactive Class Tool Options menu to obtain statistics for classes and to
change class colors and names.

Viewing Class Distributions

To produce a report showing the number of pixels and percentage of pixels in each
class, select Options — Class distribution from the Interactive Class Tool menu bar.
ENVI processes the report and displays it in the Classification Distribution window.
ENVI automatically updates the report as pixels are added or removed from classes
during editing.

Editing Class Names and Colors

To change class colors and/or class names, select Options — Edit class
colors/mames from the Interactive Class Tool menu bar. The Class Color Map
Editing dialog appears. See “Mapping Class Colors” on page 123.

Merging Classes

To merge one or more classes into a selected base class:

1. From the Interactive Class Tool dialog menu bar, select Options — Merge
classes. The Interactive Merge Classes dialog appears.

2. Select the Base Class name.
3. Select the names of the Classes to Merge into the Base Class.

4. Click OK. The next time you open the Class Distributions dialog, it is updated.
Plotting Mean Spectra

1. Select one of the following from the Interactive Class Tool dialog menu bar:

* To plot a mean spectrum for the active class, select Options — Mean for
active class.
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e To plot the mean spectrum for all classes, select Options — Mean for all
classes.

2. If the Input File Associated with Classification Image dialog appears; select
the input file to calculate the statistics from and click OK. This dialog appears
only if an input file was set previously when using another Interactive Class
Tool dialog menu option.

ENVI computes the statistics and displays the mean spectra in a Class Means
plot window.

Plotting Statistics

1. Select one of the following from the Interactive Class Tool dialog menu bar:

* To plot the statistics for the active class, select Options — Stats for active
class.

* To plot the statistics for all classes, select Options — Stats for all classes.

2. If the Input File Associated with Classification Image dialog appears, select
the input file to calculate the statistics from. The dialog appears only if an input
file has not been set previously.

3. ENVI computes the statistics and displays a Class Statistics Results window.
The mean spectrum is in white, the +/- one standard deviation is in green, and
the minimum and maximum spectra are in red.

Tip
To get a text report and more detailed statistics for your classes, select
Classification — Post Classification — Class Statistics from the ENVI main
menu bar.

Changing the Statistics File

To change the statistics data file associated with the statistics:

1. From the Interactive Class Tool menu bar, select Options — Associated stats
data file. The Input File Associated with Classification Image dialog appears.

2. Select the filename.

3. Click OK.
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Setting Class Transparency
To set a class transparency factor that allows the underlying image to show through
the overlying classes perform the following steps.
This option is only available in 24-bit color mode.

1. From the Interactive Class Tool menu bar, select Options — Class
Transparency. The Class Tool Transparency dialog appears.

2. Enter a transparency factor. A transparency factor of 0 allows no underlying
image to show through the classes; the classes are opaque. A transparency
factor of 100 shows only the underlying image with no overlying classes. A
transparency factor of 50 shows half underlying image and half overlying
classes.

3. Click OK.
Saving Classification Images

1. From the Interactive Class Tool dialog menu bar, select File — Save Changes
to File.

Note
Selecting Yes in the next step writes over the existing classification file.

2. In the ENVI Question dialog, click Yes. ENVI overwrites the current file with
the new classification image.

Saving Classification Displays as Images

To output the image with the classes overlaid, select File — Save Image As —
output_type from the Display group menu bar.

Printing Classification Displays

To print the image with the classes overlaid, select File — Print from the Display
group menu bar. Only the classes that are enabled appear in the output.

The classification overlay is included in the Graphics Overlay Selections list of the
Change Graphics Overlay Options dialog as <Displayed Class Overlay>. For more
information, see “Setting Graphics Overlay Options” on page 22.
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Plotting Contour Lines

Use the Contour Lines option to overlay contour lines on an image. You can
generate contour lines from a displayed image or from a different image. For
example, you can extract contour lines from a digital elevation model and overlay
them on another co-registered image in a display group.
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