MODIS Level-1 Band Viewer Program

General

The MODIS Level-1 Band Viewer Program reads Level-1 HDF format files and displays any of the 36 MODIS instrument bands. HDF Level-1 format files contain geolocated and radiometrically calibrated datasets generated by the Level-1 Processing Software. The viewer also optionally writes TIFF format image files for subsequent enhancement or modification using GIMP or other image editing software. 

The viewer may be executed from a command prompt or a script.  Several command line options provide control when the viewer is invoked from a script. Generally, the user selects a MODIS Level-1 MOD021KM, MOD02HKM, or MOD02QKM file from a selection window. The user then clicks a Band Button to show a menu of available bands in the file. Selection of a band from the menu displays the image.  The user may then push the Save Button to save the image in a TIFF file. The GIMP editor may then be invoked to further enhance the image by clicking the Image Edit Button.  The user may again click on the Band Button to and select a different band for display or the user may select a different file by clicking on the File Button.

Program Environment

The main program contains C++ source code to invoke a Tcl/Tk interpreter and implement custom Tcl/Tk commands.  Tcl/Tk is a scripting language used to generate and run the GUI interface.  The custom commands allow Tcl/Tk scripts to manipulate the HDF files and SDS datasets and optionally write TIFF image files through an interface to the libtiff library. 

The program is compiled using the GNU 3.2 C++ Compiler running under Red Hat Linux 8.0

Tcl/Tk is described in “Tcl and the Tk Toolkit”, John Ousterhout, 1994.  Tcl/Tk Version 8.3.3 is included in the Linux distribution and is used to build the program. 

The libtiff  library is included with the Red Hat Linux distribution and is documented in the man pages. 

The HDF library must be previously installed. More detailed information about the HDF library and HDF datasets may be found in the HDF User’s Guide. This and other related documentation is available at the National Center for Supercomputing Applications (NCSA): ftp.ncsa.uiuc.edu/HDF/HDF/, and http://hdf.ncsa.uiuc.edu/. The program was built using version HDF4.1r3.

Installation

The program resides in several sub-directories of the myviewer_x  directory and is distributed as a tar file.  Each sub-directory contains a makefile to  construct a library’s source code. The myviewer_x directory also contains a Makefile (note the upper case “M”) to control installation of the entire program.

To install the viewer, restore the myviewer_x directory from the tar file as in the following example:

tar xf  bandviewer2002-11-13-a.tar

In the myviewer_x subdirectory, modify the file makefile definitions, HDFLIB to be the installed HDF lib location and HDFINC to be the include location as in this example:

HDFLIB =  /home/charlie/charlie3/HDF/4.1r3_linux/lib

HDFINC=  /home/charlie/charlie3/HDF/4.1r3_linux/inc

 Then, enter the command:


make –f  Makefile build

This compiles the requisite modules in the several sub-directories.  The sub-directories also contain development code not pertinent to the operation of the Modis Level-1 Viewer.  Object files and libraries may be removed by typing: make –f Makefile clean.

In the .bash_profile file, set the environment variable, SDSVIEWER_DIR to the full path to the myviewer_x  sub-directory, and SDSVIEWER_DATAPATH to the sub-directory containing the level-1 input HDF files as in this example:


SDSVIEWER_DIR=/home/charlie/charlie3/myviewer_x

export SDSVIEWER_DIR


SDSVIEWER_DATAPATH=/home2/charlie/level2_dir


export SDSVIEWER_DATAPATH

A sample data subdirectory is included with the distribution.

Viewer Invocation
The viewer may be invoked from the myviewer_x sub-directory by the command line:  

sdsviewer_main –mode BAND

or, more conveniently, by using the provided script:


modisl1_viewer

Command-line options are specified as  “-keyword value” pairs. All keywords begin with a dash (-), and are delimited by whitespace. The following table lists the options:

	Keyword
	Default
	Description

	
	
	

	-mode
	
	Must be “BAND”

	-hdfdir
	
	Overrides “SDSVIEWER_DATAPATH”

environment variable

	-hdffile
	
	invoke viewer with /path/HDFfile

	-tiff
	no
	write tiff format file before exit

	-show
	yes
	show GUI

	-exit
	no
	bypass interactive mode


The command line options permit configuration flexibility. By example:

sdsviewer_main  -mode BAND  -band 08  \

-hdffile /home/charlie/data/MOD021KM.hdf

Starts the viewer and displays Band 08. Users should verify that the requested band exists in the requested file by examining the Band Assignments Table in the Appendix. The –band argument is a text name and should be entered exactly as in the Spectral Band Column. 

The command line:

sdsviewer_main  -mode BAND  -band 08  -tiff yes –show no –exit yes\

-hdffile /home/charlie/data/MOD021KM.hdf

writes a TIFF file of the  image and terminates.  The tiff file name is created by substituting “tif” for the “hdf” suffix in the input file name.

A picture of the MODIS Level-1 Band Viewer GUI follows.  Several options are under development or will be used with other viewers; the corresponding buttons are disabled and displayed in grey.
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Appendix A: Band Assignments 
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Appendix B: Program Architecture
The main program, sdsviewer_main, is a C++ program to invoke a Tcl/Tk interpreter and implement custom Tcl/Tk commands.  Tcl/Tk is a scripting language used to generate and run the GUI interface.  The custom commands instantiate HDF file objects, SDS data set objects and RGB buffer objects.  The objects can then be controlled through Tcl scripts. The commands are:

· sds_file-  create an HDF file object and a Tcl command with the same name.  This follows the Tk convention of creating widgets and their corresponding commands. 

· sds_sdsset- create an SDS dataset object and a Tcl command with the same name for an sds dataset in an HDF file. 

· rgbbuffer- create an RGB buffer object and its Tcl command. An RGB buffer object contains an image array of pixel values. Each pixel value is an index into separate red, green and buffer tables. 
The command procedures are written in three parts: the first part creates the command object and enters the instance in a hash table keyed by the object name text string. Tcl scripts refer to the object  by  its  name in the hash table. 

The second part implements command options, and the third part manages deletion of the object.

The added commands are summarized in the following tables:
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Command Summary
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Appendix C: SDS Slabs
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SDS slabs representing images have origins in the upper left corner of the raster as in the figure.  If the slab contains multiple bands, then the slab has rank 3 and the first dimension is the band index.   The rightmost dimension is the horizontal direction and increments most rapidly. 

More detailed information about SDS slabs and HDF datasets may be found in the HDF User’s Guide.
A description of a generalized matrix for translating, rotating and scaling between coordinate systems may be found in  “Digital Image Processing”, section 2.5, Rafael Gonzalez, Paul Wintz.
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