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Functional Listing

The following is a list of all routines included in
IDL 5.4, categorized by functionality.

3D Visualization

3D Transformations & Scene Setup

CONVERT_COORD - Transforms coordinates to and from the coor-
dinate systems supported by IDL.

COORD2TOS - Returns 3D data coordinates given normalized screen
coordinates.

CREATE_VIEW - Sets up 3D transformations.

CV_COORD - Converts 2D and 3D coordinates between coordinate
systems.

SCALES3 - Sets up axis ranges and viewing angles for 3D plots.
SCALE3D - Scales 3D unit cube into the viewing area.
SET_SHADING - Sets the light source shading parameters.

SURFR - Sets up 3D transformations by duplicating rotation, transla-
tion, and scaling of SURFACE.

T3D - Performs various 3D transformations.
VERT_T3D - Transforms a 3D array by a 4x4 transformation matrix.

VOXEL_PROJ - Generates volume visualizations using voxel tech-
nique.

Polygonal Mesh Routines

COMPUTE_MESH_NORMALS - Computes normal vectors for a
set of polygons described by the input array.

MESH_CLIP - Clips a polygonal mesh to an arbitrary plane in space
and returns a polygonal mesh of the remaining portion.

MESH_DECIMATE - Reduces the density of geometry while pre-
serving as much of the original data as possible.

MESH_ISSOLID - Computes various mesh properties and enables
IDL to determine if a mesh encloses space (is a solid).

MESH_MERGE - Merges two polygonal meshes.
MESH_NUMTRIANGLES - Computes the number of triangles in a

polygonal mesh..
MESH_OBJ - Generates a polygon mesh for various simple objects.
MESH_SMOOTH - Performs spatial smoothing on a polygon mesh.
MESH_SURFACEAREA - Computes various mesh properties to

determine the mesh surface area, including integration of other
properties interpolated on the surface of the mesh.

MESH_VALIDATE - Checks for NaN values in vertices, removes
unused vertices, and combines close vertices.

MESH_VOLUME - Computes the volume that the mesh encloses.

POLYSHADE - Creates a shaded surface representation from a set of
polygons.
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Surfaces and Contours

CONTOUR - Draws a contour plot.
IMAGE_CONT - Overlays an image with a contour plot. -

MIN_CURVE_SUREF - Interpolates points with a minimum curva-
ture surface or a thin-plate-spline surface. Useful with CONTOUR.

POLAR_CONTOUR - Draws a contour plot from data in polar coor-
dinates.

SHADE_SURF - Creates a shaded-surface representation of gridded
data.

SHADE_SURF_IRR - Creates a shaded-surface representation of an
irregularly gridded dataset.

SHOWS3 - Displays array as image, surface plot, and contour plot
simultaneously.

SURFACE - Plots an array as a wireframe mesh surface.
XSURFACE - Provides GUI to SURFACE and SHADE_SURF.

Tetrahedral Mesh Routines

TETRA_CLIP - Clips a tetrahedral mesh to an arbitrary plane in space
and returns a tetrahedral mesh of the remaining portion.

TETRA_SURFACE - Extracts a polygonal mesh as the exterior sur-
face of a tetrahedral mesh.

TETRA_VOLUME - Computes properties of tetrahedral mesh array.
Vector Field Visualization

FLOWS3 - Draws lines representing a 3D flow/velocity field.
INTERPOL - Performs linear interpolation on vectors.

PARTICLE_TRACE - Traces the path of a massless particle through
a vector field.

STREAMLINE - Generates the visualization graphics from a path.

VECTOR_FIELD - Places colored, oriented vectors of specified
length at each vertex in an input vertex array.

VEL - Draws a velocity (flow) field with streamlines.
VELOVECT - Draws a 2D velocity field plot.

Volume Visualization

EXTRACT_SLICE - Returns 2D planar slice extracted from volume.

IDLgrVolume - Represents a mapping from a 3D array of data to a 3D
array of voxel colors, which, when drawn, are projected to two
dimensions.

ISOSURFACE - Returns topologically consistent triangles by using
oriented tetrahedral decomposition.

PROJECT_VOL - Returns a translucent rendering of a volume pro-
jected onto a plane.

RECONS3 - Reconstructs a 3D representation of an object from 2D
images.
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SEARCH3D - Finds “objects” or regions of similar data values within
a volume.

SHADE_VOLUME - Contours a volume to create a list of vertices
and polygons that can be displayed using POLYSHADE.

SLICERS - Interactive volume visualization tool.

VOXEL_PROJ - Generates volume visualizations using voxel tech-
nique.

XOBUJVIEW - Displays object viewer widget.

XVOLUME - Utility for viewing and interactively manipulating vol-
umes and isosurfaces.

Animation

CW_ANIMATE - Creates a compound widget for animation.

CW_ANIMATE_GETP - Gets pixmap window IDs used by
CW_ANIMATE.

CW_ANIMATE_LOAD - Loads images into CW_ANIMATE.

CW_ANIMATE_RUN - Displays images loaded into
CW_ANIMATE.

FLICK - Causes the display to flicker between two images.
MPEG_CLOSE - Closes an MPEG sequence.
MPEG_OPEN - Opens an MPEG sequence.

MPEG_PUT - Inserts an image array into an MPEG sequence.
MPEG_SAVE - Saves an MPEG sequence to a file.
XINTERANIMATE - Displays animated sequence of images.

Array Creation

BINDGEN - Returns byte array with each element set to its subscript.
BYTARR - Creates a byte vector or array.

CINDGEN - Returns a complex array with each element set to its sub-
script.

COMPLEXARR - Creates a complex, single-precision, floating-point
vector or array.

DBLARR - Creates a double-precision array.

DCINDGEN - Returns a double-precision, complex array with each
element set to its subscript.

DCOMPLEXARR - Creates a complex, double-precision vector or
array.

DINDGEN - Returns a double-precision array with each element set to
its subscript.

FINDGEN - Returns a floating-point array with each element set to its
subscript.

FLTARR - Returns a single-precision, floating-point vector or array.

INDGEN - Return an integer array with each element set to its sub-
script.

INTARR - Creates an integer vector or array.

L64INDGEN - Returns a 64-bit integer array with each element set to
its subscript.

LINDGEN - Returns a longword integer array with each element set to
its subscript.
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LONG64ARR - Returns a 64-bit integer vector or array.
LONARR - Returns a longword integer vector or array.

MAKE_ARRAY - Returns an array of the specified type, dimensions,
and initialization.

OBJARR - Creates an array of object references.
PTRARR - Creates an array of pointers.

REPLICATE - Creates an array of given dimensions, filled with speci-
fied value.

SINDGEN - Returns a string array with each element set to its sub-
script.

STRARR - Returns string array containing zero-length strings.

TIMEGEN - Returns an array of double-precision floating-point values
that represent times in Julian dates.

UINDGEN - Returns unsigned integer array with each element set to its
subscript.

UINTARR - Returns an unsigned integer vector or array.

ULG64INDGEN - Returns an unsigned 64-bit integer array with each
element set to its subscript.

ULINDGEN - Returns an unsigned longword array with each element
set to its subscript.

ULONG4ARR - Returns an unsigned 64-bit integer vector or array.
ULONARR - Returns an unsigned longword integer vector or array.

Array Manipulation

ARRAY_EQUAL - Provides fast test for data equality in cases where
the positions of the differing data elements is not required.

BLAS_AXPY - Updates existing array by adding a multiple of another
array.

INVERT - Computes the inverse of a square array.
MAX - Returns the value of the largest element of Array.

MEDIAN - Returns the median value of Array or applies a median fil-
ter.

MIN - Returns the value of the smallest element of an array.

REFORM - Changes array dimensions without changing the total num-
ber of elements.

REPLICATE_INPLACE - Updates an array by replacing all or

selected parts of it with a specified value.
REVERSE - Reverses the order of one dimension of an array.
ROT - Rotates an image by any amount.
ROTATE - Rotates/transposes an array in multiples of 90 degrees.

SHIFT - Shifts elements of vectors or arrays by a specified number of
elements.

SIZE - Returns array size and type information.

SORT - Returns indices of an array sorted in ascending order.
TOTAL - Sums of the elements of an array.

TRANSPOSE - Transposes an array.

UNIQ - Returns subscripts of the unique elements in an array.
WHERE - Returns subscripts of nonzero array elements.
XVAREDIT - Provides widget-based editor for IDL variables.
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Color Table Manipulation

Debugging

COLOR_CONVERT - Converts color triples to and from RGB,
HLS, and HSV.

COLOR_QUAN - Converts true-color (24-bit) image to pseudo-color
(8-bit) image.

COLORMAP_APPLICABLE - Determines whether the current

visual class supports the use of a colormap.
CT_LUMINANCE - Calculates the luminance of colors.
CW_PALETTE_EDITOR - Creates compound widget to display

and edit color palettes.

CW_PALETTE_EDITOR_GET - Gets CW_PALETTE_EDITOR

properties.

CW_PALETTE_EDITOR_SET - Sets CW_PALETTE_EDITOR
properties.

GAMMA_CT - Applies gamma correction to a color table.

H_EQ_CT - Histogram-equalizes the color tables for an image or a
region of the display.

H_EQ_INT - Interactively histogram-equalizes the color tables of an
image or a region of the display.

HLS - Creates color table in Hue, Lightness, Saturation color system.

HSYV - Creates color table based on Hue and Saturation Value color sys-
tem.

LJLCT - Loads standard color tables for LJ-250/252 printer.
LOADCT - Loads one of the predefined IDL color tables.
MODIFYCT - Saves modified color tables in the IDL color table file.
MULTI - Replicates current color table to enhance contrast.

PSEUDO - Creates pseudo-color table based on Lightness, Hue, and
Brightness system.

REDUCE_COLORS - Reduces the number of colors used in an

image by eliminating unused pixel values.
STRETCH - Stretches color table for contrast enhancement.
TEK_COLOR - Loads color table based on Tektronix printer.
TVLCT - Loads display color tables.

XLOADCT - Provides GUI to interactively select and load color tables.

XPALETTE - Displays widget used to create and modify color tables.

Date and Time

BIN_DATE - Converts ASCII date/time string to binary string.
CALDAT - Converts Julian date to month, day, year.

CALENDAR - Displays a calendar for a given month or year.
JULDAY - Returns Julian Day Number for given month, day, and year.

SYSTIME - Returns the current time as either a date/time string, as the
number of seconds elapsed since 1 January 1970, or as a Julian
date/time value.

TIMEGEN - Returns an array of double-precision floating-point values
that represent date/times in terms of Julian values.
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.CONTINUE - Continues execution of a stopped program.
.SKIP - Skips over the next n statements and then single steps.
.STEP - Executes one or n statements from the current position.

.STEPOVER - Executes a single statement if the statement doesn’t
call a routine.

.TRACE - Similar to .CONTINUE, but displays each line of code
before execution.

BREAKPOINT - Sets and clears breakpoints for debugging.
STOP - Stops the execution of a running program or batch file.

Dialog Routines

DIALOG_MESSAGE - Creates modal message dialog.
DIALOG_PICKFILE - Creates native file-selection dialog.
DIALOG_PRINTERSETUP - Opens native dialog used to set

properties for a printer.

DIALOG_PRINTJOB - Opens native dialog used to set parameters
for a print job.

DIALOG_READ_IMAGE - Presents GUI for reading image files.
DIALOG_WRITE_IMAGE - Presents GUI for writing image files.

Direct Graphics, General

ANNOTATE - Starts IDL widget used to interactively annotate images
and plots with text and drawings.

ARROW - Draws line with an arrow head.
BOX_CURSOR - Emulates operation of a variable-sized box cursor.

CONVERT_COORD - Transforms coordinates to and from the coor-
dinate systems supported by IDL.

CURSOR - Reads position of the interactive graphics cursor.
CVTTOBM - Creates a bitmap byte array for a button label.
DEVICE - Sets to plot in device coordinates.

EMPTY - Empties the graphics output buffer.

ERASE - Erases the screen of the current graphics device, or starts a
new page if the device is a printer.

FORMAT_AXIS_VALUES - Formats numbers as strings for use as

axis values.
PLOTS - Plots vectors and points.
POLYFILL - Fills the interior of a polygon.
PROFILE - Extracts a profile from an image.
PROFILES - Interactively examines image profiles.

SET_PLOT - Sets the output device used by the IDL direct graphics
procedures.

THREED - Plots a 2D array as a pseudo 3D plot.
TV - Displays an image.

TVCRS - Manipulates the image display cursor.
TVSCL - Scales and displays an image.

Functional Listing
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XYOUTS - Draws text on currently-selected graphics device.
ZOOM - Zooms portions of the display.
ZOOM_24 - Zooms portions of true-color (24-bit) display.

Error Handling

CATCH - Intercepts and processes error messages, and continues pro-
gram execution.

MESSAGE - Issues error and informational messages.
ON_ERROR - Designates the error recovery method.
ON_IOERROR - Declares 1/O error exception handler.
STRMESSAGE - Returns the text of a given error number.

Executive Commands

.COMPILE - Compiles programs without running.
.CONTINUE - Continues execution of a stopped program.

.EDIT - Opens files in editor windows of the IDLDE (Windows and
Motif only).

.FULL_RESET_SESSION - Does everything .RESET_SESSION
does, plus additional reset tasks such as unloading sharable librar-
ies.

.GO - Executes previously-compiled main program.
.OUT - Continues execution until the current routine returns.

.RESET_SESSION - Resets much of the state of an IDL session
without requiring the user to exit and restart the IDL session.

.RETURN - Continues execution until RETURN statement.
.RNEW - Erases main program variables and then does .RUN.

.RUN - Compiles and executes IDL commands from files or keyboard.
.SKIP - Skips over the next n statements and then single steps.
.STEP - Executes one or n statements from the current position.

.STEPOVER - Executes a single statement if the statement doesn’t
call a routine.

.TRACE - Similar to .CONTINUE, but displays each line of code
before execution.

External Linking

CALL_EXTERNAL - Calls a function in an external sharable object
and returns a scalar value.

DLM_LOAD - Explicitly causes a DLM to be loaded.

LINKIMAGE - Merges routines written in other languages with IDL at
run-time.

MAKE_DLL - Compiles and links sharable libraries (DLLs) for Unix,
VMS, and Windows.

Font Manipulation

PS_SHOW_FONTS - Displays all the PostScript fonts that IDL
knows about.

PSAFM - Converts Adobe Font Metrics file to IDL format.
SHOWFONT - Displays a TrueType or vector font
XFONT - Creates modal widget to select and view an X Windows font.

Help Routines

? - Invokes the IDL Online Help facility when entered at the IDL com-
mand line.

DOC_LIBRARY - Extracts documentation headers from IDL pro-
grams.

HELP - Provides information about the current IDL session.

MEMORY - Returns information about dynamic memory currently in
use by the IDL session.

MK_HTML_HELP - Converts text documentation headers to HTML
files.

ONLINE_HELP - Invokes hypertext help viewer from programs.

STRUCT_HIDE - Prevents the IDL HELP procedure from displaying
information about structures or objects.

Image Processing

Contrast Enhancement and Filtering

ADAPT_HIST_EQUAL - Performs adaptive histogram equalization
BYTSCL - Scales all values of an array into range of bytes.
CONVOL - Convolves two vectors or arrays.

DIGITAL_FILTER - Calculates coefficients of a non-recursive, digi-
tal filter.

FFT - Returns the Fast Fourier Transform of an array.
HILBERT - Constructs a Hilbert transform.

HIST_EQUAL - Histogram-equalizes an image.

LEEFILT - Performs the Lee filter algorithm on an image array.

MEDIAN - Returns the median value of Array or applies a median fil-
ter.

ROBERTS - Returns an approximation of Roberts edge enhancement.
SMOOTH - Smooths with a boxcar average.

SOBEL - Returns an approximation of Sobel edge enhancement.

See Also - Wavelet Toolkit

Feature Extraction/Image Segmentation

EFONT - Interactive vector font editor and display tool.

Functional Listing

CONTOUR - Draws a contour plot.

DEFROI - Defines an irregular region of interest of an image.
HISTOGRAM - Computes the density function of an array.
HOUGH - Returns the Hough transform of a two-dimensional image.

IMAGE_STATISTICS - Computes sample statistics for a given

array of values.
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ISOCONTOUR - Interprets the contouring algorithm found in the
IDLgrContour object.

ISOSURFACE - Returns topologically consistent triangles by using
oriented tetrahedral decomposition.

LABEL_REGION - Labels regions (blobs) of a bi-level image.
MAX - Returns the value of the largest element of Array.

MEDIAN - Returns the median value of Array or applies a median fil-
ter.

MIN - Returns the value of the smallest element of an array.
PROFILES - Interactively examines image profiles.
RADON - Returns the Radon transform of a two-dimensional image.

SEARCH2D - Finds “objects” or regions of similar data within a 2D
array.

THIN - Returns the “skeleton” of a bi-level image.
UNIQ - Returns subscripts of the unique elements in an array.

WATERSHED - Applies the morphological watershed operator to a
grayscale image.

WHERE - Returns subscripts of nonzero array elements.

Image Display

DISSOLVE - Provides a digital “dissolve” effect for images.
LIVE_IMAGE - Displays visualizations using a GUIL.
RDPIX - Interactively displays image pixel values.

SLIDE_IMAGE - Creates a scrolling graphics window for examining
large images.

TV - Displays an image.

TVCRS - Manipulates the image display cursor.

TVLCT - Loads display color tables.

TVSCL - Scales and displays an image.

XOBUJVIEW - Displays object viewer widget.

ZOOM - Zooms portions of the display.

ZOOM_24 - Zooms portions of true-color (24-bit) display.

Image Geometry Transformations

CONGRID - Resamples an image to any dimensions.
EXPAND - Shrinks/expands image using bilinear interpolation.

EXTRAC - Returns sub-matrix of input array. Array operators (e.g., *
and :) should usually be used instead.

INTERPOLATE - Returns an array of interpolates.
INVERT - Computes the inverse of a square array.
POLY_2D - Performs polynomial warping of images.
POLYWARP - Performs polynomial spatial warping.
REBIN - Resizes a vector or array by integer multiples.

REFORM - Changes array dimensions without changing the total num-
ber of elements.

REVERSE - Reverses the order of one dimension of an array.
ROT - Rotates an image by any amount.
ROTATE - Rotates/transposes an array in multiples of 90 degrees.
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SHIFT - Shifts elements of vectors or arrays by a specified number of
elements.

TRANSPOSE - Transposes an array.
WARP_TRI - Warps an image using control points.

Morphological Image Operators

DILATE - Implements morphologic dilation operator on binary and
grayscale images.

ERODE - Implements the erosion operator on binary and grayscale
images and vectors.

LABEL_REGION - Labels regions (blobs) of a bi-level image.
MORPH_CLOSE - Applies closing operator to binary or grayscale
image.

MORPH_DISTANCE - Estimates N-dimensional distance maps,
which contain for each foreground pixel the distance to the nearest
background pixel, using a given norm.

MORPH_GRADIENT - Applies the morphological gradient operator
to a grayscale image.

MORPH_HITORMISS - Applies the hit-or-miss operator to a binary

image.

MORPH_OPEN - Applies the opening operator to a binary or gray-
scale image.

MORPH_THIN - Performs a thinning operation on binary images.

MORPH_TOPHAT - Applies top-hat operator to a grayscale image.

WATERSHED - Applies the morphological watershed operator to a
grayscale image.

Regions of Interest

CW_DEFROI - Creates compound widget used to define region of
interest.

DEFROI - Defines an irregular region of interest of an image.

DRAW_ROI - Draws region or group of regions to current Direct
Graphics device.

IDLanROI - Represents a region of interest.

IDLanROIGroup - Analytical representation of a group of regions of
interest.

IDLgrROI - Object graphics representation of a region of interest.

IDLgrROIGroup - Object Graphics representation of a group of
regions of interest.

LABEL_REGION - Labels regions (blobs) of a bi-level image.

Input/Output

ASCII_TEMPLATE - Presents a GUI that generates a template defin-
ing an ASCII file format.

ASSOC - Associates an array structure with a file.

BINARY_TEMPLATE - Presents a GUI for interactively generating
a template structure for use with READ_BINARY.

CDF Routines - Common Data Format routines.

CLOSE - Closes the specified files.

DIALOG_READ_IMAGE - Presents GUI for reading image files.
DIALOG_WRITE_IMAGE - Presents GUI for writing image files.

Functional Listing
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EOF - Tests the specified file for the end-of-file condition.

EOS Routines - HDF-EOS (Hierarchical Data Format-Earth Observ-
ing System) routines.

FILEPATH - Returns full path to a file in the IDL distribution.
FINDFILE - Finds all files matching given file specification.
FLUSH - Flushes file unit buffers.

FREE_LUN - Frees previously-reserved file units.

FSTAT - Returns information about a specified file unit.
GET_KBRD - Gets one input IDL character.

GET_LUN - Reserves a logical unit number (file unit).

HDF Routines - Hierarchical Data Format routines.

HDF_BROWSER - Opens GUI to view contents of HDF, HDF-EOS,
or NetCDF file.

HDF_READ - Extracts HDF, HDF-EOS, and NetCDF data and meta-
data into an output structure.

IDLffDICOM - Contains the data for one or more images embedded in
a DICOM part 10 file.

IDLFfDXF - Object that contains geometry, connectivity, and attributes
for graphics primitives.

IDLffShape - Contains geometry, connectivity and attributes for
graphics primitives accessed from ESRI Shapefiles.

IOCTL - Performs special functions on UNIX files.
MPEG_CLOSE - Closes an MPEG sequence.
MPEG_OPEN - Opens an MPEG sequence.

MPEG_PUT - Inserts an image array into an MPEG sequence.
MPEG_SAVE - Saves an MPEG sequence to a file.

NCDF Routines - Network Common Data Format routines.
OPEN - Opens files for reading, updating, or writing.
POINT_LUN - Sets or gets current position of the file pointer.
PRINT/PRINTF - Writes formatted output to screen or file.
READ/READF - Reads formatted input from keyboard or file.
READ_ASCII - Reads data from an ASCII file.

READ_BINARY - Reads the contents of a binary file using a passed
template or basic command line keywords.

READ_BMP - Reads Microsoft Windows bitmap file (BMP).
READ_DICOM - Reads an image from a DICOM file.

READ_IMAGE - Reads the image contents of a file and returns the
image in an IDL variable.

READ_INTERFILE - Reads Interfile (v3.3) file.
READ_JPEG - Reads JPEG file.

READ_PICT - Reads Macintosh PICT (version 2) bitmap file.
READ_PNG - Reads Portable Network Graphics (PNG) file.

READ_PPM - Reads PGM (gray scale) or PPM (portable pixmap for
color) file.

READ_SREF - Reads Sun Raster Format file.

READ_SYLK - Reads Symbolic Link format spreadsheet file.
READ_TIFF - Reads TIFF format file.

READ_WAV - Reads the audio stream from the named .WAYV file.
READ_WAVE - Reads Wavefront Advanced Visualizer file.

Functional Listing

READ_X11_BITMAP - Reads X11 bitmap file.

READ_XWD - Reads X Windows Dump file.

READS - Reads formatted input from a string variable.

READU - Reads unformatted binary data from a file.

REWIND (VMS only) - Rewinds tape on designated IDL tape unit.
SKIPF - Skips records or files on the designated magnetic tape unit.

SOCKET - Opens a client-side TCP/IP Internet socket as an IDL file
unit.

TAPRD - Reads the next record on a tape.

TAPWRT - Writes data to a tape.

TVRD - Reads an image from a window into a variable.
WEOF - Writes an end-of-file mark on the designated tape unit.

WRITE_BMP - Writes Microsoft Windows Version 3 device indepen-
dent bitmap file (BMP).

WRITE_IMAGE - Writes an image and its color table vectors, if any,
to a file of a specified type.

WRITE_JPEG - Writes JPEG file.

WRITE_NRIF - Writes NCAR Raster Interchange Format rasterfile.
WRITE_PICT - Writes Macintosh PICT (version 2) bitmap file.
WRITE_PNG - Writes Portable Network Graphics (PNG) file.
WRITE_PPM - Writes PPM (true-color) or PGM (gray scale) file.
WRITE_SRF - Writes Sun Raster File (SRF).

WRITE_SYLK - Writes SYLK (Symbolic Link) spreadsheet file.
WRITE_TIFF - Writes TIFF file with 1 to 3 channels.
WRITE_WAV - Writes the audio stream to the named .WAV file.

WRITE_WAVE - Writes Wavefront Advanced Visualizer (WAV)
file.

WRITEU - Writes unformatted binary data to a file.

VAX_FLOAT - Determines the default value for the VAX_FLOAT
keyword to the OPEN procedures, or if an open file unit has the
VAX_FLOAT attribute set.

Language Catalogs

IDLffLanguageCat - Provides an interface to IDL language catalog
files.

LOCALE_GET - Returns the current locale of the operating platform.
MSG_CAT_CLOSE - Closes a catalog file from the stored cache.
MSG_CAT_COMPILE - Creates an IDL language catalog file.

MSG_CAT_OPEN - Returns a catalog object for the given parame-
ters if found.

Live Routines

LIVE_CONTOUR - Displays contour plots using a GUL

LIVE_CONTROL - Sets the properties of a visualization in a LIVE
tool from the IDL command line.

LIVE_DESTROY - Destroys a window visualization or an element in
a visualization.

LIVE_EXPORT - Exports visualization or window to a file.

IDL Quick Reference



LIVE_IMAGE - Displays visualizations using a GUL
LIVE_INFO - Gets the properties of a LIVE tool.
LIVE_LINE - Provides an interface for line annotation.

LIVE_LOAD - Loads into memory the complete set of routines neces-
sary to run all LIVE tools.

LIVE_OPLOT - Inserts data into pre-existing plots.
LIVE_PLOT - Displays a plot using a GUL

LIVE_PRINT - Prints a given window to the printer.
LIVE_RECT - Provides an interface for insertion of rectangles.
LIVE_STYLE - Controls style settings for a LIVE_ tool.
LIVE_SURFACE - Displays a surface using a GUI.
LIVE_TEXT - Provides an interface for text annotation.

Mapping

LL_ARC_DISTANCE - Returns the longitude and latitude of a point
given arc distance and azimuth.

MAP_2POINTS - Returns distance, azimuth, and path relating to the
great circle or rhumb line connecting two points on a sphere.

MAP_CONTINENTS - Draws continental boundaries, filled conti-
nents, political boundaries, coastlines, and/or rivers, over an exist-
ing map projection established by MAP_SET.

MAP_GRID - Draws parallels and meridians over a map projection.

MAP_IMAGE - Returns an image warped to fit the current map pro-
jection. (Use when map data is larger than the display).

MAP_PATCH - Returns an image warped to fit the current map pro-
jection. (Use when map data is smaller than the display).

MAP_PROJ_INFO - Returns information about current map and/or
the available projections.

MAP_SET - Establishes map projection type and limits.

Mathematics

Complex Numbers

COMPLEX - Converts argument to complex type.

CONJ - Returns the complex conjugate of X.

DCOMPLEX - Converts argument to double-precision complex type.
IMAGINARY - Returns the imaginary part of a complex value.

Correlation Analysis

A_CORRELATE - Computes autocorrelation.
C_CORRELATE - Computes cross correlation.
CORRELATE - Computes the linear Pearson correlation.
M_CORRELATE - Computes multiple correlation coefficient.
P_CORRELATE - Computes partial correlation coefficient.
R_CORRELATE - Computes rank correlation.

IDL Quick Reference

Curve and Surface Fitting

COMEFIT - Fits paired data using one of six common filtering functions.
CRVLENGTH - Computes the length of a curve.
CURVEFIT - Fits multivariate data with a user-supplied function.

GAUSS2DFIT - Fits a 2D elliptical Gaussian equation to rectilinearly
gridded data.

GAUSSFIT - Fits the sum of a Gaussian and a quadratic.

GRID_TPS - Uses thin plate splines to interpolate a set of values over
aregular 2D grid, from irregularly sampled data values.

KRIG2D - Interpolates set of points using kriging.

LADFIT - Fits paired data using least absolute deviation method.
LINFIT - Fits by minimizing the Chi-square error statistic.
LMFIT - Does a non-linear least squares fit.

MIN_CURVE_SURF - Interpolates points with a minimum curva-
ture surface or a thin-plate-spline surface. Useful with CONTOUR.

POLY_FIT - Performs a least-square polynomial fit.
REGRESS - Computes fit using multiple linear regression.
SFIT - Performs polynomial fit to a surface.

SVDFIT - Multivariate least squares fit using SVD method.

TRIGRID - Interpolates irregularly-gridded data to a regular grid from a
triangulation.

Differentiation and Integration

CRVLENGTH - Computes the length of a curve.

DERIV - Performs differentiation using 3-point Langrangian interpola-
tion.

DERIVSIG - Computes standard deviation of derivative found by
DERIV.

INT_2D - Computes the double integral of a bivariate function.
INT_3D - Computes the triple integral of a trivariate function.
INT_TABULATED - Integrates a tabulated set of data.

LSODE - Advances a solution to a system of ordinary differential equa-
tions one time-step H.

QROMB - Evaluates integral over a closed interval.
QROMO - Evaluates integral over an open interval.
QSIMP - Evaluates integral using Simpson’s rule.

RK4 - Solves differential equations using fourth-order Runge-Kutta
method.

Eigenvalues and Eigenvectors

EIGENQL - Computes eigenvalues and eigenvectors of a real, symmet-
ric array.

EIGENVEC - Computes eigenvectors of a real, non-symmetric array.
ELMHES - Reduces nonsymmetric array to upper Hessenberg form.
HQR - Returns all eigenvalues of an upper Hessenberg array.

TRIQL - Determines eigenvalues and eigenvectors of tridiagonal array.

TRIRED - Reduces a real, symmetric array to tridiagonal form.

Functional Listing
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Gridding and Interpolation

BILINEAR - Computes array using bilinear interpolation.

GRID_TPS - Uses thin plate splines to interpolate a set of values over
aregular 2D grid, from irregularly sampled data values.

GRID3 - Creates a regularly-gridded 3D dataset from a set of scattered
3D nodes.

INTERPOL - Performs linear interpolation on vectors.
INTERPOLATE - Returns an array of interpolates.

KRIG2D - Interpolates set of points using kriging.
MIN_CURVE_SUREF - Interpolates points with a minimum curva-

ture surface or a thin-plate-spline surface. Useful with CONTOUR.

POLAR_SURFACE - Interpolates a surface from polar coordinates
to rectangular coordinates.

SPH_SCAT - Performs spherical gridding.
SPL_INIT - Establishes the type of interpolating spline.

SPL_INTERP - Performs cubic spline interpolation (Numerical Reci-
pes).

SPLINE - Performs cubic spline interpolation.
SPLINE_P - Performs parametric cubic spline interpolation.

TRI_SURF - Interpolates gridded set of points with a smooth quintic
surface.

TRIANGULATE - Constructs Delaunay triangulation of a planar set
of points.

TRIGRID - Interpolates irregularly-gridded data to a regular grid from a
triangulation.

VALUE_LOCATE - Finds the intervals within a given monotonic
vector that brackets a given set of one or more search values.

VORONOI - Computes Voronoi polygon given Delaunay triangula-
tion.

Hypothesis Testing

CTI_TEST - Performs chi-square goodness-of-fit test.
FV_TEST - Performs the F-variance test.

KW_TEST - Performs Kruskal-Wallis H-test.

LNP_TEST - Computes the Lomb Normalized Periodogram.
MD_TEST - Performs the Median Delta test.

R_TEST - Runs test for randomness.

RS_TEST - Performs the Wilcoxon Rank-Sum test.
S_TEST - Performs the Sign test.

TM_TEST - Performs t-means test.

XSQ_TEST - Computes Chi-square goodness-of-fit test.

Linear Systems

CHOLDC - Constructs Cholesky decomposition of a matrix.
CHOLSOL - Solves set of linear equations (use with CHOLDC).
COND - Computes the condition number of a square matrix.
CRAMER - Solves system of linear equations using Cramer’s rule.

CROSSP - Computes vector cross product.

Functional Listing

DETERM - Computes the determinant of a square matrix.
GS_ITER - Solves linear system using Gauss-Seidel iteration.
IDENTITY - Returns an identity array.

INVERT - Computes the inverse of a square array.

LINBCG - Solves a set of sparse linear equations using the iterative
biconjugate gradient method.

LU_COMPLEX - Solves complex linear system using LU decomposi-
tion.

LUDC - Replaces array with the LU decomposition.

LUMPROVE - Uses LU decomposition to iteratively improve an
approximate solution.

LUSOL - Solves a set of linear equations. Use with LUDC.

NORM - Computes Euclidean norm of vector or Infinity norm of array.
SVDC - Computes Singular Value Decomposition of an array.
SVSOL - Solves set of linear equations using back-substitution.
TRACE - Computes the trace of an array.

TRISOL - Solves tridiagonal systems of linear equations.

Mathematical Error Assessment

CHECK_MATH - Returns and clears accumulated math error status.
FINITE - Returns True if its argument is finite.

MACHAR - Determines and returns machine-specific parameters
affecting floating-point arithmetic.

Miscellaneous Math Routines

ABS - Returns the absolute value of X.

CEIL - Returns the closest integer greater than or equal to X.
CIR_3PNT - Returns radius and center of circle, given 3 points.
COMPLEXROUND - Rounds a complex array.

DIST - Creates array with each element proportional to its frequency.
EXP - Returns the natural exponential function of given expression.
FLOOR - Returns closest integer less than or equal to argument.
IMAGINARY - Returns the imaginary part of a complex value.
ISHFT - Performs integer bit shift.

LEEFILT - Performs the Lee filter algorithm on an image array.

MATRIX_MULTIPLY - Calculates the IDL matrix-multiply operator
(#) of two (possibly transposed) arrays.

PNT_LINE - Returns the perpendicular distance between a point and a
line.

POLY_AREA - Returns the area of a polygon given the coordinates of
its vertices.

PRIMES - Computes the first K prime numbers.

ROUND - Returns the integer closest to its argument.

SPH_4PNT - Returns center and radius of a sphere given 4 points.
SQRT - Returns the square root of X.

TOTAL - Sums of the elements of an array.

VOIGT - Calculates intensity of atomic absorption line (Voight) profile.

IDL Quick Reference
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Special Math Functions

CLUST_WTS - Computes cluster weights of array for cluster analysis.
CLUSTER - Performs cluster analysis.

CTI_TEST - Performs chi-square goodness-of-fit test.

KW_TEST - Performs Kruskal-Wallis H-test.

M_CORRELATE - Computes multiple correlation coefficient.
P_CORRELATE - Computes partial correlation coefficient.
PCOMP - Computes principal components/derived variables.
STANDARDIZE - Computes standardized variables.

Nonlinear Equations

BROYDEN - Solves nonlinear equations using Broyden’s method.

FX_ROOT - Computes real and complex roots of a univariate nonlin-
ear function using an optimal Miiller’s method.

FZ_ROOTS - Finds the roots of a complex polynomial using
Laguerre’s method.

NEWTON - Solves nonlinear equations using Newton’s method.

Optimization

AMOEBA - Minimizes a function using downhill simplex method.

CONSTRAINED_MIN - Minimizes a function using Generalized
Reduced Gradient Method.

DFPMIN - Minimizes a function using Davidon-Fletcher-Powell
method.

POWELL - Minimizes a function using the Powell method.

Probability

BINOMIAL - Computes binomial distribution function.
CHISQR_CVF - Computes cutoff value in a Chi-square distribution.
CHISQR_PDF - Computes Chi-square distribution function.
F_CVF - Computes the cutoff value in an F distribution.

F_PDF - Computes the F distribution function.

GAUSS_CVF - Computes cutoff value in Gaussian distribution.
GAUSS_PDF - Computes Gaussian distribution function.
GAUSSINT - Returns integral of Gaussian probability function.
T_CVF - Computes the cutoff value in a Student’s t distribution.
T_PDF - Computes Student’s t distribution.

Sparse Arrays

FULSTR - Restores a sparse matrix to full storage mode.

LINBCG - Solves a set of sparse linear equations using the iterative
biconjugate gradient method.

READ_SPR - Reads a row-indexed sparse matrix from a file.
SPRSAB - Performs matrix multiplication on sparse matrices.
SPRSAX - Multiplies sparse matrix by a vector.

SPRSIN - Converts matrix to row-index sparse matrix.

SPRSTP - Constructs the transpose of a sparse matrix.
WRITE_SPR - Writes row-indexed sparse array structure to a file.

IDL Quick Reference

BESELI - Returns the I Bessel function of order N for X.

BESELJ - Returns the J Bessel function of order N for X.
BESELK - Returns the K Bessel function of order N for X.
BESELY - Returns the Y Bessel function of order N for X.

BETA - Returns the value of the beta function.

ERROREF - Returns the value of an error function.

EXPINT - Returns the value of the exponential integral.

GAMMA - Returns the gamma function of X.

IBETA - Computes the incomplete beta function.

IGAMMA - Computes the incomplete gamma function.
LAGUERRE - Returns value of the associated Laguerre polynomial.
LEGENDRE - Returns value of the associated Legendre polynomial.
LNGAMMA - Returns logarithm of the gamma function of X.
POLY - Evaluates polynomial function of a variable.
SPHER_HARM - Returns value of the spherical harmonic function.

Statistical Fitting

COMFIT - Fits paired data using one of six common filtering functions.
CURVEFIT - Fits multivariate data with a user-supplied function.

FUNCT - Evaluates the sum of a Gaussian and a 2nd-order polynomial
and optionally returns the value of its partial derivatives.

LADFIT - Fits paired data using least absolute deviation method.
LINFIT - Fits by minimizing the Chi-square error statistic.
REGRESS - Multiple linear regression.

SVDFIT - Multivariate least squares fit using SVD method.

Statistical Tools

FACTORIAL - Computes the factorial N!.

HIST_2D - Returns histogram of two variables.

HISTOGRAM - Computes the density function of an array.
KURTOSIS - Computes statistical kurtosis of n-element vector.
MAX - Returns the value of the largest element of an array.

MEAN - Computes the mean of a numeric vector.

MEANABSDEYV - Computes the mean absolute deviation of a vector.

MEDIAN - Returns the median value of Array or applies a median fil-
ter.

MIN - Returns the value of the smallest element of an array.
MOMENT - Computes mean, variance, skewness, and kurtosis.
RANDOMN - Returns normally-distributed pseudo-random numbers.
RANDOMU - Returns uniformly-distributed pseudo-random numbers.
RANKS - Computes magnitude-based ranks.

SKEWNESS - Computes statistical skewness of an n-element vector.
SORT - Returns the indices of an array sorted in ascending order.
STDDEV - Computes the standard deviation of an n-element vector.
TOTAL - Sums of the elements of an array.

VARIANCE - Computes the statistical variance of an n-element vector.

Functional Listing
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Time-Series Analysis

A_CORRELATE - Computes autocorrelation.

C_CORRELATE - Computes cross correlation.

SMOOTH - Smooths with a boxcar average.

TS_COEF - Computes the coefficients for autoregressive time-series.
TS_DIFF - Computes the forward differences of a time-series.
TS_FCAST - Computes future or past values of stationary time-series.
TS_SMOOTH - Computes moving averages of a time-series.

Transcendental Functions

ACOS - Returns the arc-cosine of X.

ALOG - Returns the natural logarithm of X.

ALOG10 - Returns the logarithm to the base 10 of X.
ASIN - Returns the arc-sine of X.

ATAN - Returns the arc-tangent of X.

COS - Returns the cosine of X.

COSH - Returns the hyperbolic cosine of X.

EXP - Returns the natural exponential function of a given expression.
SIN - Returns the trigonometric sine of X.

SINH - Returns the hyperbolic sine of X.

TAN - Returns the tangent of X.

TANH - Returns the hyperbolic tangent of X.

Transforms

BLK_CON - Convolves input signal with impulse-response sequence.

CHEBYSHEV - Returns the forward or reverse Chebyshev polyno-
mial expansion.

CONVOL - Convolves two vectors or arrays.

FFT - Returns the Fast Fourier Transform of an array.

HILBERT - Constructs a Hilbert transform.

HOUGH - Returns the Hough transform of a two-dimensional image.
RADON - Returns the Radon transform of a two-dimensional image.
WTN - Returns wavelet transform of the input array.

See Also - Wavelet Toolkit

Operating System Access

CALL_EXTERNAL - Calls a function in an external sharable object
and returns a scalar value.

CD - Sets and/or changes the current working directory.

DELETE_SYMBOL (VMS Only) - Deletes a DCL interpreter

symbol for the current process.
DELLOG (VMS Only) - Deletes a VMS logical name.
DO_APPLE_SCRIPT - Compiles, executes AppleScript code.
FILE_CHMOD - Changes file access permissions.
FILE_DELETE - Deletes files and empty directories.

Functional Listing

FILE_EXPAND_PATH - Fully qualifies file and directory paths.
FILE_MKDIR - Creates directories.

FILE_TEST - Test a file or directory for existence and other specific
attributes.

FILE_WHICH - Searches for a specified file in a directory search path.
GETﬁDRlVE7L|ST (Windows/Mac only) = Returns string

array of the names of valid drives/volumes for the file system.
GET_SCREEN_SIZE - Returns dimensions of the screen.
GET_SYMBOL (VMS Only) - Returns value of a VMS DCL inter-

preter symbol.
GETENV - Returns the value of an environment variable.

LINKIMAGE - Merges routines written in other languages with IDL at
run-time.

POPD - Removes the top directory on the working directory stack
maintained by PUSHD/POPD.

PRINTD - Prints contents of the directory stack maintained by

PUSHD/POPD.

PUSHD - Pushes a directory to top of directory stack maintained by
PUSHD/POPD.

SET_SYMBOL (VMS Only) - Defines a VMS DCL interpreter
symbol.

SETENV (UNIX/Windows Only) - Adds or changes an environ-

ment variable.
SETLOG (VMS Only) - Defines a VMS logical name.
SETUP_KEYS - Sets function keys for UNIX versions of IDL.
SPAWN - Spawns child process for access to operating system.

TRNLOG (VMS Only) - Searches the VMS logical name tables for a
specified logical name.

Performance Testing

TIME_TEST2 - Performs speed benchmarks for IDL.

PROFILER - Accesses the IDL Code Profiler used to analyze perfor-
mance of applications.

Plotting

AXIS - Draws an axis of the specified type and scale.
BAR_PLOT - Creates a bar graph.
ERRPLOT - Plots error bars over a previously drawn plot.

LABEL_DATE - Labels axes with dates. Use with [XYZ]TICKFOR-
MAT keyword.

OPLOT - Plots vector data over a previously-drawn plot.
OPLOTERR - Draws error bars over a previously drawn plot.
PLOT - Plots vector arguments as X versus Y graphs.
PLOT_3DBOX - Plots function of two variables inside 3D box.
PLOT_FIELD - Plots a 2D field using arrows.

PLOTERR - Plots individual data points with error bars.
PLOTS - Plots vectors and points.

POLYFILL - Fills the interior of a polygon.

IDL Quick Reference
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POLYFILLYV - Returns subscripts of pixels inside a polygon.
PROFILE - Extracts a profile from an image.

PROFILES - Interactively examines image profiles.
THREED - Plots a 2D array as a pseudo 3D plot.

TRIANGULATE - Constructs Delaunay triangulation of a planar set
of points.

TRIGRID - Interpolates irregularly-gridded data to a regular grid from a
triangulation.

USERSYM - Defines a new plotting symbol.

VEL - Draws a velocity (flow) field with streamlines.
VELOVECT - Draws a 2D velocity field plot.
WF_DRAW - Draws weather fronts with smoothing.

XPLOT3D - Utility for creating and interactively manipulating 3D
plots.

XYOUTS - Draws text on currently-selected graphics device.

Programming and IDL Control

ARG_PRESENT - Returns TRUE if the value of the specified vari-
able can be passed back to the caller.

BREAKPOINT - Sets and clears breakpoints for debugging.
BYTEORDER - Converts between host and network byte ordering.
CALL_FUNCTION - Calls an IDL function.
CALL_METHOD - Calls an IDL object method.
CALL_PROCEDURE - Calls an IDL procedure.

CATCH - Declares and clears exception handlers..
CREATE_STRUCT - Creates and concatenates structures.
DEFINE_KEY - Programs keyboard function keys.

DEFSYSV - Creates a new system variable.

EXECUTE - Compiles, executes IDL statements contained in a string.
EXIT - Quits IDL and exits back to the operating system.

EXPAND_PATH - Expands path-definition string into full path name
for use with the 'PATH system variable.

HEAP_GC - Performs “garbage collection” on heap variables.

KEYWORD_SET - Returns True if given expression is defined and
nonzero or an array.

LMGR - Determines the type of license used by the current IDL session.

MESSAGE - Issues error and informational messages.

N_ELEMENTS - Returns the number of elements contained in an
expression or variable.

N_PARAMS - Returns the number of non-keyword parameters used in
calling an IDL procedure or function.

N_TAGS - Returns the number of tags in a structure.
OBJ_CLASS - Determines the class name of an object.
OBJ_DESTROY - Destroys an object reference.
OBJ_ISA - Determines inheritance relationship of an object.
OBJ_NEW - Creates an object reference.

OBJ_VALID - Verifies validity of object references.

IDL Quick Reference
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ON_ERROR - Designates the error recovery method.
ON_IOERROR - Declares I/O error exception handler.
PTR_FREE - Destroys a pointer.

PTR_NEW - Creates a pointer.

PTR_VALID - Verifies the validity of pointers.
PTRARR - Creates an array of pointers.

RECALL_COMMANDS - Returns entries in IDL’s command recall
buffer.

RESOLVE_ALL - Compiles any uncompiled routines.
RESOLVE_ROUTINE - Compiles a routine.

RETALL - Returns control to the main program level.
RETURN - Returns control to the next-higher program level.

ROUTINE_INFO - Provides information about compiled procedures
and functions.

SETUP_KEYS - Sets function keys for UNIX versions of IDL.
STOP - Stops the execution of a running program or batch file.
STRMESSAGE - Returns the text of a given error number.

STRUCT_ASSIGN - Uses “Relaxed Structure Assignment” to copy
structures.

STRUCT_HIDE - Prevents the IDL HELP procedure from displaying
information about structures or objects.

SWAP_ENDIAN - Reverses the byte ordering of scalars, arrays or
structures.

TAG_NAMES - Returns the names of tags in a structure.

TEMPORARY - Returns a temporary copy of a variable, and sets the
original variable to “undefined”.

WAIT - Suspends execution of an IDL program for a specified period.

Query Routines

QUERY_BMP - Obtains information about a BMP image file.
QUERY_DICOM - Tests file for compatibility with READ_DICOM.
QUERY_IMAGE - Determines if a file is recognized as an image file.
QUERY_JPEG - Obtains information about a JPEG image file.
QUERY_PICT - Obtains information about a PICT image file.
QUERY_PNG - Obtains information about a PNG image file.
QUERY_PPM - Obtains information about a PPM image file.
QUERY_SRF - Obtains information about an SRF image file.
QUERY_TIFF - Obtains information about a TIFF image file.

QUERY_WAV - Checks that the file is actually a .WAYV file and that
the READ_WAV function can read the data in the file.

Saving/Restoring a Session

JOURNAL - Logs IDL commands to a file.IDL.
RESTORE - Restores IDL variables and routines in an IDL SAVE file.

SAVE - Saves variables, system variables, and IDL routines in a file for
later use.

SAVE
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Signal Processing

Structures

A_CORRELATE - Computes autocorrelation.

BLK_CON - Convolves input signal with impulse-response sequence.
C_CORRELATE - Computes cross correlation.

CONVOL - Convolves two vectors or arrays.

CORRELATE - Computes the linear Pearson correlation.

DIGITAL_FILTER - Calculates coefficients of a non-recursive, digi-
tal filter.

FFT - Returns the Fast Fourier Transform of an array.

HANNING - Creates Hanning and Hamming windows.

HILBERT - Constructs a Hilbert transform.

INTERPOL - Performs linear interpolation on vectors.

LEEFILT - Performs the Lee filter algorithm on an image array.
M_CORRELATE - Computes multiple correlation coefficient.
MEDIAN - Returns median value of an array or applies a median filter.
P_CORRELATE - Computes partial correlation coefficient.
R_CORRELATE - Computes rank correlation.

SAVGOL - Returns coefficients of Savitzky-Golay smoothing filter.
SMOOTH - Smooths with a boxcar average.

TS_COEF - Computes the coefficients for autoregressive time-series.

TS_DIFF - Computes the forward differences of a time-series.

TS_FCAST - Computes future or past values of stationary time-series.

TS_SMOOTH - Computes moving averages of a time-series.
WTN - Returns wavelet transform of the input array.
See Also - Wavelet Toolkit

String Processing

STRCMP - Compares two strings.

STRCOMPRESS - Removes whitespace from a string.
STREGEX - Performs regular expression matching.

STRJOIN - Collapses a string scalar or array into merged strings.
STRLEN - Returns the length of a string.

STRLOWCASE - Converts a string to lower case.

STRMATCH - Compares search string against input string expression.

STRMID - Extracts a substring from a string.
STRPOS - Finds first occurrence of a substring within a string.
STRPUT - Inserts the contents of one string into another.

STRSPLIT - Splits its input string argument into separate substrings,
according to the specified pattern.

STRTRIM - Removes leading and/or trailing blanks from string.
STRUPCASE - Converts a string to upper case.

Functional Listing

REPLICATE - Creates an array of given dimensions, filled with speci-
fied value.

STRUCT_ASSIGN - Uses “Relaxed Structure Assignment” to copy
structures.

STRUCT_HIDE - Prevents the IDL HELP procedure from displaying
information about structures or objects.

Type Conversion

BYTE - Converts argument to byte type.

COMPLEX - Converts argument to complex type.

DCOMPLEX - Converts argument to double-precision complex type.
DOUBLE - Converts argument to double-precision type.

FIX - Converts argument to integer type, or type specified by TYPE key-
word.

FLOAT - Converts argument to single-precision floating-point.
LONG - Converts argument to longword integer type.
LONG64 - Converts argument to 64-bit integer type.

STRING - Converts arguments to string type.

UINT - Converts argument to unsigned integer type.

ULONG - Converts argument to unsigned longword integer type.
ULONG64 - Converts argument to unsigned 64-bit integer type.

Utilities

EFONT - Interactive vector font editor and display tool.

SLIDE_IMAGE - Creates a scrolling graphics window for examining
large images.

XBM_EDIT - Creates, edits bitmap icons for IDL widget button labels.
XDISPLAYFILE - Displays ASCII text file in scrolling text widget.

XDXF - Utility for displaying and interactively manipulating DXF
objects.

XFONT - Creates modal widget to select and view an X Windows font.
XINTERANIMATE - Displays animated sequence of images.
XMTOOL - Displays tool for viewing XMANAGER widgets.
XOBUJVIEW - Displays object viewer widget.

XPCOLOR - Adjusts the value of the current foreground plotting
color, 'P.COLOR.

XPLOT3D - Utility for creating and interactively manipulating 3D
plots.

XROI - Utility for interactively defining and obtaining information
about regions of interest.

XVOLUME - Utility for viewing and interactively manipulating vol-
umes and isosurfaces.

IDL Quick Reference
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Widget Routines, Compound

WV_APPLET - Runs the IDL Wavelet Toolkit GUI.

WV_CW_WAVELET - Compound widget used to select and display
wavelet functions.

WV_DWT - Returns the multi-dimensional discrete wavelet transform
of the input array.

WV_FN_COIFLET - Constructs wavelet coefficients for the coiflet
wavelet function.

WV_FN_DAUBECHIES - Constructs wavelet coefficients for the

Daubechies wavelet function.

WV_FN_HAAR - Constructs wavelet coefficients for the Haar wave-
let function.

WV_FN_SYMLET - Constructs wavelet coefficients for the symlet
wavelet function.

WV_IMPORT_DATA - Allows user to add a variable to the currently
active WV_APPLET widget from the IDL> command prompt.

WV_IMPORT_WAVELET - Allows user to add wavelet functions
to the IDL Wavelet Toolkit.

WV_PLOT3D_WPS - Runs the GUI for 3D visualization of the
wavelet power spectrum.

WV_PLOT_MULTIRES - Runs GUI for multiresolution analysis.
WV_PWT - Returns the partial wavelet transform of the input vector.
WV_TOOL_DENOISE - Runs the GUI for wavelet filtering and

denoising.

Widget Routines

WIDGET_BASE - Creates base widget (containers for other widgets).

WIDGET_BUTTON - Creates button widgets.
WIDGET_CONTROL - Realizes, manages, and destroys widgets.
WIDGET_DRAW - Creates drawable widgets.
WIDGET_DROPLIST - Creates droplist widgets.
WIDGET_EVENT - Returns events for the widget hierarchy.
WIDGET_INFO - Obtains information about widgets.
WIDGET_LABEL - Creates label widgets.

WIDGET_LIST - Creates list widgets.

WIDGET_SLIDER - Creates slider widgets.
WIDGET_TABLE - Creates table widgets.
WIDGET_TEXT - Creates text widgets.

XMANAGER - Provides event loop manager for IDL widgets.
XMNG_TMPL - Template for creating widgets.

XMTOOL - Displays tool for viewing XMANAGER widgets.
XREGISTERED - Returns registration status of a given widget.

IDL Quick Reference

CW_ANIMATE - Creates a compound widget for animation.

CW_ANIMATE_GETP - Gets pixmap window IDs used by
CW_ANIMATE.

CW_ANIMATE_LOAD - Loads images into CW_ANIMATE.

CW_ANIMATE_RUN - Displays images loaded into
CW_ANIMATE.

CW_ARCBALL - Creates compound widget for intuitively specifying
3D orientations.

CW_BGROUP - Creates button group for use as a menu.

CW_CLR_INDEX - Creates compound widget for the selection of a
color index.

CW_COLORSEL - Creates compound widget that displays all colors
in current colormap.

CW_DEFROI - Creates compound widget used to define region of
interest.

CW_FIELD - Creates a widget data entry field.
CW_FILESEL - Creates compound widget for file selection.
CW_FORM - Creates compound widget for creating forms.
CW_FSLIDER - Creates slider that selects floating-point values.

CW_LIGHT_EDITOR - Creates compound widget to edit properties
of existing IDLgrLight objects in a view.

CW_LIGHT_EDITOR_GET - Gets the CW_LIGHT_EDITOR
properties.

CW_LIGHT_EDITOR_SET - Sets the CW_LIGHT_EDITOR

properties.

CW_ORIENT - Creates compound widget used to interactively adjust
the 3D drawing transformation.

CW_PALETTE_EDITOR - Creates compound widget to display

and edit color palettes.

CW_PALETTE_EDITOR_GET - Gets the
CW_PALETTE_EDITOR properties.

CW_PALETTE_EDITOR_SET - Sets the
CW_PALETTE_EDITOR properties.

CW_PDMENU - Creates widget pulldown menus.

CW_RGBSLIDER - Creates compound widget with sliders for
adjusting RGB color values.

CW_TMPL - Template for compound widgets that use XMANAGER.
CW_ZOOM - Creates widget for displaying zoomed images.

Window Routines

WINDOW - Creates window for the display of graphics or text.
WDELETE - Deletes IDL graphics windows.

WSET - Selects the current window.

WSHOW - Exposes or hides the designated window.

Functional Listing
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IDL Syntax Conventions

Function: Result = FUNCTION( Argumentl [, Argument2] [, KEYWORD 1=value] [, KEYWORD2] )
Procedure: PROCEDURE, Argumentl [, Argument2] [, KEYWORDI1={valuel | value2}] [, 'KEYWORD2]
Statement: IF expression THEN statement [ ELSE statement ]

Elements of Syntax

Element Description

[ 1 (Square brackets) Indicates that the contents are optional.

[ ] (Italicized square brack- Indicates that the square brackets are part of the statement (used to

ets) define an array).

Argument Arguments are shown in italics, and must be specified in the order
listed.

KEYWORD Keywords are all caps, and can be specified in any order. For func-
tions, all arguments and keywords must be contained within parenthe-
ses.

/KEYWORD Indicates a boolean keyword.

Italics Indicates arguments, expressions, or statements for which you must

provide values.

{ } (Braces) «Indicates that you must choose one of the values they contain

« Encloses a list of possible values, separated by vertical lines (|)

* Encloses useful information about a keyword

*Defines an IDL structure (this is the only case in which the braces are
included in the statement).

| (Vertical lines) Separates multiple values or keywords.
[, Valuey, ..., Value,)] Indicates that any number of values can be specified.
[, Valuey, ... , Valueg] Indicates the maximum number of values that can be specified.

Square Brackets ([])

» Content between square brackets is optional. Pay close attention to the grouping of square brackets.
Consider the following examples:
ROUTINE_NAME, Valuel [, Value2] [, Value3] : You must include Valuel. You do not have to include Value2 or Value3.
Value2 and Value3 can be specified independently.

ROUTINE_NAME, Valuel [, Value2, Value3] : You must include Valuel. You do not have to include Value?2 or Value3, but
you must include both Value2 and Value3, or neither.

ROUTINE_NAME [, Valuel [, Value2]] : You can specify Valuel without specifying Value2, but if you specify Value2, you
must also specify Valuel.

IDL Syntax Conventions IDL Quick Reference
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Do not include square brackets in your statement unless the brackets are italicized. Consider the fol-
lowing syntax:

Result = KRIG2D( Z [, X, Y] [, BOUNDS=[xmin, ymin, xmax, ymax]] )

An example of a valid statement is:

R =KRIG2D( Z, X, Y, BOUNDS=[0,0,1,1] )

* Note that when [, Value,, ... , Value,] is listed, you can specify any number of arguments. When an
explicit number is listed, as in [, Value,, ... , Valueg], you can specify only as many arguments as are
listed.

Braces ({})

For certain keywords, a list of the possible values is provided. This list is enclosed in braces, and the
choices are separated by a vertical line (| ). Do not include the braces in your statement. For example,
consider the following syntax:

LIVE_EXPORT [, QUALITY={01112}]

In this example, you must choose either 0, 1, or 2. An example of a valid statement is:
LIVE_EXPORT, QUALITY=1

Braces are used to enclose the allowable range for a keyword value. Unless otherwise noted, ranges
provided are inclusive. Consider the following syntax:

Result = CVTTOBM( Array [, THRESHOLD=value{0 to 255}] )

An example of a valid statement is:
Result = CVTTOBM( A, THRESHOLD=150 )

Braces are also used to provide useful information about a keyword. For example:
[, LABEL=n{label every nth gridline}]
Do not include the braces or their content in your statement.

Certain keywords are prefaced by X, Y, or Z. Braces are used for these keywords to indicate that you
must choose one of the values it contains. For example, [{X | Y}RANGE=array] indicates that you
can specify either XRANGE=array or YRANGE=array.

Note that in IDL, braces are used to define structures. When defining a structure, you do want to
include the braces in your statement.

Italics

Italicized words are arguments, expressions, or statements for which you must provide values. The
value you provide can be a numerical value, such as 10, an expression, such as DIST(100), or a named
variable. For keywords that expect a string value, the syntax is listed as KEYWORD=string. The
value you provide can be a string, such as 'Hello' (enclosed in single quotation marks), or a variable
that holds a string value.

The italicized values that must be provided for keywords are listed in the most helpful terms possible.
For example, [, XSIZE=pixels] indicates that the XSIZE keyword expects a value in pixels, while

[, ORIENTATION=ccw_degrees_from_horiz] indicates that you must provide a value in degrees,
measured counter-clockwise from horizontal.

IDL Quick Reference IDL Syntax Conventions
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Specifying Keywords

* Certain keywords are boolean, meaning they can be set to either 0 or 1. These keywords are switches
used to turn an option on and off. Usually, setting such keywords equal to 1 causes the option to be
turned on. Explicitly setting the keyword to O (or not including the keyword) turns the option off. All
keywords in this reference that are preceded by a slash can be set by prefacing them by the slash. For
example, SURFACE, DIST(10), /SKIRT is a shortcut for SURFACE, DIST(10), SKIRT=1. To turn
the option back off, you must set the keyword equal to 0, as in SURFACE, DIST(10), SKIRT=0.

In rare cases, a keyword’s default value is 1. In these cases, the syntax is listed as KEYWORD=0, as
in SLIDE_IMAGE [, Image] [, CONGRID=0]. In this example, CONGRID is set to 1 by default. If
you specify CONGRID=0, you can turn it back on by specifying either /CONGRID or CONGRID=1.

* Some keywords are used to obtain values that can be used upon return from the function or procedure.
These keywords are listed as KEYWORD=variable. Any valid variable name can be used for these
keywords, and the variable does not need to be defined first. Note, however that when a keyword calls
for a named variable, only a named variable can be used—sending an expression causes an error.

For example, the WIDGET_CONTROL procedure can return the user values of widgets in a named
variable using the GET_UVALUE keyword. To return the user value for a widget ID (contained in the
variable mywidget) in the variable userval, you would use the command:

WIDGET_CONTROL, mywidget, GET_UVALUE = userval

Upon return from the procedure, userval contains the user value. Note that userval did not have to be
defined before the call to WIDGET_CONTROL.

* Some routines have keywords that are mutually exclusive, meaning only one of the keywords can be
present in a given statement. These keywords are grouped together, and separated by a vertical line.
For example, consider the following syntax:

PLOT, [X.] Y[, /DATA |, /DEVICE |, /NORMAL]

In this example, you can choose either DATA, DEVICE, or NORMAL, but not more than one. An
example of a valid statement is:

PLOT, SIN(A), /DEVICE

* Keywords can be abbreviated to their shortest unique length. For example, the XSTYLE keyword can
be abbreviated to XST because there are no other keywords in IDL that begin with XST. You cannot

shorten XSTYLE to XS, however, because there are other keywords that begin with XS, such as
XSIZE.

IDL Syntax Conventions IDL Quick Reference
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Alphabetical Listing

The following alphabetical listing contains all IDL
functions, procedures, and statements included in
IDL version 5.4.

A

A_CORRELATE - Computes autocorrelation.
Result = A_CORRELATE(X, Lag [, /COVARIANCE]
[,/DOUBLE] )

ABS - Returns the absolute value of X.
Result = ABS(X)

ACOS - Returns the arc-cosine of X.
Result = ACOS(X)

ADAPT_HIST_EQUAL - Performs adaptive histogram equalization
Result = ADAPT_HIST_EQUAL (Image [, CLIP=value]
[, NREGIONS=nregions] [, TOP=value] )

ALOG - Returns the natural logarithm of X.
Result = ALOG(X)

ALOG10 - Returns the logarithm to the base 10 of X.
Result = ALOG10(X)

AMOEBA - Minimizes a function using downhill simplex method.
Result = AMOEBA( Ftol [, FUNCTION_NAME=string]
[, FUNCTION_VALUE=variable] [, NCALLS=value]
[, NMAX=value] [, PO=vector, SCALE=vector |,
SIMPLEX=array] )
ANNOTATE - Starts IDL widget used to interactively annotate images
and plots with text and drawings.
ANNOTATE [, COLOR_INDICES=array]
[, DRAWABLE=widget_id | , WINDOW=index]
[, LOAD_FILE=filename] [/TEK_COLORS]
ARG_PRESENT - Returns TRUE if the value of the specified vari-
able can be passed back to the caller.
Result = ARG_PRESENT (Variable)
ARRAY_EQUAL - Provides a fast way to compare data for equality

in situations where the index of the elements that differ are not of
interest.

Result = ARRAY_EQUAL( Op! , Op2
[,/NO_TYPECONV ])

ARROW - Draws line with an arrow head.
ARROW, X0, Y0, X1, YI [, /IDATA |, INORMALIZED]
[, HSIZE=length] [, COLOR=index] [, HTHICK=value]
[, /SOLID] [, THICK=value]

IDL Quick Reference
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ASCII_TEMPLATE - Presents a GUI that generates a template defin-
ing an ASCII file format.

Result = ASCII_TEMPLATE([Filename]
[, BROWSE_LINES=lines] [, CANCEL=variable]
[, GROUP=widget_id] )

ASIN - Returns the arc-sine of X.
Result = ASIN(X)

ASSOC - Associates an array structure with a file.
Result = ASSOC( Unit, Array_Structure [, Offset]
[, /PACKED] )

ATAN - Returns the arc-tangent of X.
Result = ATAN(X) or Result = ATAN(Y, X)

AXIS - Draws an axis of the specified type and scale.
AXISLXL YL ZI1] [, /SAVE] [, XAXIS={0 | 1} |
YAXIS={011} 1 ZAXIS={0111213}] [, /’XLOG]
[, /YNOZERO] [, /YLOG] [, /ZLOG]
Graphics Keywords: [, CHARSIZE=value]
[, CHARTHICK=integer] [, COLOR=value] [, /DATA |,
/DEVICE |, INORMAL] [, FONT=integer] [, INODATA]
[, /NOERASE] [, SUBTITLE=string] [, /T3D]
[, TICKLEN=value]
[, {X 1Y | ZYCHARSIZE=value]
[, {X 1Y | Z}GRIDSTYLE=integer{0 to 5}]
[, {X 1Y | Z}MARGIN=/left, right]]
[, {X 1Y | ZYMINOR=integer]
L {X 1Y | Z}RANGE=[min, max]]
[, {X 1Y I Z}STYLE=value]
[, {X 1Y | Z}THICK=value]
[, {X 1Y | Z}TICKFORMAT=string or a vector of strings]
[, {X 1Y | Z}TICKINTERVAL=value]
[, {X1Y | Z}TICKLAYOUT=scalar]
[, {X1Y | Z}TICKLEN=value]

[ {X 1Y I Z}TICKNAME-=string_array]

[, {X 1Y | Z}TICKS=integer]

[, {X 1Y | Z}TICKUNITS=string or a vector of strings]

[, {X 1Y I Z}TICKV=array]

[, {X 1Y | Z}TICK_GET=variable]

[, {X1Y | Z}TITLE=string]

[, ZVALUE=value{0 to 1}]

BAR_PLOT - Creates a bar graph.
BAR_PLOT, Values [, BACKGROUND=color_index]
[, BARNAMES=string_array] [, BAROFFSET=scalar]
[, BARSPACE=scalar] [, BARWIDTH=value]
[, BASELINES=vector] [, BASERANGE=scalar{0.0 to

BAR_PLOT
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1.0}1 [, COLORS=vector] [, /OUTLINE] [, /OVERPLOT]
[, /ROTATE] [, TITLE=string] [, XTITLE=string]
[, YTITLE=string]

BEGIN...END - Defines a block of statements.
BEGIN
statements
END | ENDIF | ENDELSE | ENDFOR | ENDREP |
ENDWHILE

BESELI - Returns the I Bessel function of order N for X.
Result = BESELI(X, N)

BESELJ - Returns the J Bessel function of order N for X.
Result = BESELJ(X, N)

BESELK - Returns the K Bessel function of order N for the X.
Result = BESELK(X, N)

BESELY - Returns the Y Bessel function of order N for X.
Result = BESELY (X, N)

BETA - Returns the value of the beta function.
Result = BETA( Z, W [, /IDOUBLE] )

BILINEAR - Computes array using bilinear interpolation.
Result = BILINEAR(P, IX, JY)

BIN_DATE - Converts ASCII date/time string to binary string.
Result = BIN_DATE(Ascii_Time)

BINARY_TEMPLATE - Presents a GUI for interactively generating
a template structure for use with READ_BINARY.
Template = BINARY_TEMPLATE ([Filename]
[, CANCEL=variable] [, GROUP=widget _id]
[, N_ROWS=rows] [, TEMPLATE=variable] )

BINDGEN - Returns byte array with each element set to its subscript.
Result = BINDGEN(Dy, ...,Dyg)

BINOMIAL - Computes binomial distribution function.
Result = BINOMIAL(