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MODI S Reproj ection Tool Swath (MRTSwath) Rel ease Notes
Version 2.0
July 2004
USGS ERCS Data Center

Capabilities

1. MODI' S Data Products

The MODI S Reprojection Tool Swath allows the user to reproject

swat h (DAAC and direct broadcast Level-1 and Level -2) MODI S data products.
Support for gridded | and products has been inplenmented in the MODI S
Reproj ection Tool (MRT).

2. Map Projections

The MODI S Reprojection Tool Swath allows the user to reproject to the
foll owi ng map projections:

* Al bers Equal Area

* Equi rect angul ar

* CGeographic

* Hammer

* | ntegerized Sinusoidal

* | nterrupted Goode Homol osi ne
* Lambert Azi mut hal

* Lambert Conformal Conic
* Mercat or

* Mol | wei de

* Pol ar St ereographic

* Si nusoi dal

* Transverse Mercator

* Uni versal Transverse Mercator

3. | SIN Enhanced GCTP

As part of this software, the Generalized Cartographic Transfornmation
Package (GCTP) has been nodified to incorporate the new | ntegerized
Si nusoi dal Proj ecti on.

4. Spectral Subsetting

Any subset of the input HDF-ECS Scientific Data Sets (SDSs) may be sel ected
for reprojection. The default is to reproject all input SDSs. NOTE: The
MRTSwath will only process SDSs of the nominal MO S scan size. |f other
SDSs are specified, the MRTSwath will output an error nessage for that SDS,
but will continue on to process any other specified SDSs.

5. Spatial Subsetting

Two corners (upper left and | ower right) of a rectangle in input/output
space may be specified. These corners may be given as coordinates in input
| atitude and | ongitude, input line/sanple pairs, or output projection
coordinates. |If specifying |line/sanple pairs specify using a zero-based
coordi nate system where the upper left corner is (0, 0). Wen specifying
input lat/long or input line/sanple, the other two rectangle corners (upper
right and lower left) are conputed automatically in input space. Then all
four corners are reprojected into output space, using the specified map
projection. Finally, a mninmm bounding rectangle is computed that contains
the four reprojected points, in output space. Al points inside this
rectangl e in output space are nmapped back into input space for
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reprojection. The default is to reproject the entire input inmage, using the
boundi ng rectangul ar coordi nates fromthe gl obal attributes netadata.

When speci fyi ng output projection coordinates, these coordinates nust be
specified in the sane units as is used for the projection (degrees for
geographic and meters for all other projections). The upper right and | ower
|l eft corners are conputed fromthe specified upper left and | ower right
corners to create a rectangle in output space. Using these coordinates in
out put space, the corners are nmapped back into input space to deternine the
spatial subset corners in input space. The output inmage corner coordi nates
shoul d match the user-specified output spatial subset corners. |If not

al ready, the lower right corner may need to be adjusted slightly so that it
is an integral nunber of lines and sanples, based on the output pixel size.

6. Resanpling

Resanpl i ng may be nearest nei ghbor, bilinear, or cubic convolution
7. Datum Conver si ons

Dat um conversions are not supported in the MRTSwat h application

8. CQutput Pixel Size

An out put pixel size may be specified, one for each SDS. If only one pixe
size is specified, then it will be used for all SDSs. The default is to use
the sane i nput and output pixel sizes for correspondi ng i nput and out put
SDSs. For output to the Geographic projections, the pixel size nmust be
specified in deci mal degrees. For output to all other projections, the

pi xel size rmust be specified in meters.

9. Data Types

The MRTSwat h supports character data and 8-bit and 16-bit integer data
(both signed and unsigned). If not specified, the default output data type
is the sane as the input data type for each correspondi ng SDS

10. File Fornmts

MODI S swath HDF-ECS files are supported on input. HDF-EQCS, GeoTlFF, and raw
binary files are supported on output.

12. Platforns

The MODI S Reprojection Tool Swath is highly portable software. It currently
runs on four different platforns:

* W ndows

* Li nux

* Sun/ Sol ari s
* SA/Irix

(See Caveats bel ow.)
13. Interfaces

The MODI S Reprojection Tool Swath nmay be invoked froma powerful
command-line interface. A GU version of MRTSwath is being devel oped and
will be available at a |later date. The scriptable comand-line interface,
with its variety of command-line options, is likely to be the nmethod of
choice for reprojecting |arge nunbers of files.

Hi story
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10.

11.

12.

13.

Added a G aphical User Interface in addition to the command-1ine MRTSwat h
execut abl e.

Modi fied the paraneter file parser to handle the Wndows "M characters
at the end of aline. Version 1.0 could not handl e any "M characters in
the paraneter file, which caused problens for users creating paraneter
files on the Wndows platform

Modi fi ed swat h2grid executable to output all information and error nessages
to nrtswath.log in the local directory.

Modi fi ed swat h2grid executable to no | onger tag the WS84 datumto al
GeoTi ff and Raw Bi nary output products. Since the user is providing an

el lipsoid and/ or sem -nmmaj or and sem -m nor axes, it technically is incorrect
to say that data set has a particular datum Datuns have their own

el lipsoid axes, which may be different fromwhat the user specified. |If

the use specifies W5S84 as the ellipsoid, then the W5584 datumwi || be
tagged since it has the sane axes values as the WGS84 el |ipsoid.

During testing of the GU, a bug was found in the conversion of the
UL and LR corners when using the LI NE SAMPLE option. This problem has been
fixed.

Modi fied the install script to not create .tcshrc, .cshrc, .bashrc, .login,
or .bash_profile scripts if they don't already exist on the |ocal system
If they do exist, then they are updated for the MRTSwat h environnent
variabl es and to add the MRTSwath 'bin' directory to the PATH

Fi xed a bug that caused the software to core dunp when projecting to the
I SIN projection. The MRTSwath software used a value of 99 to represent
the I SIN projection, however the GCTP software was expecting a val ue of
31. The issue was fixed by nodifying MRTSwath to use a value of 31 to
represent the ISIN projection

Added output for CHAR8 data types.

Fi xed a bug that caused incorrect background fill values to be output
when converting fromone data type to another

Added a shortcut icon for the MRTSwath and instructions for installation
and setup in the User's Cuide.

Added the MODI S sphere, radius of 6371007.181, to the list of spheres
for output data. It will have a sphere code of 20

If the user specifies a file extension of .hdf, .HDF, .tif, .TIF, .hdr,
or .HDR for the output filenane, that extension is now i gnored. The
output file format deternines the extension of the output filenane.
Previ ous versions of MRTSwath would | eave in the original extension and
then add an additional extension, based on the output file format.

Previ ous versions of the MRTSwath output the GeoTiff UL corner point as
the outer extent of the UL corner. This has been nodified to represent
the center of the pixel of the UL corner. In addition, the
GTRast er TypeGeoKey CeoTiff tag has been nodified to RasterPixelisArea to
correctly represent that the corner point is the center of the pixel

The corner point representations for HDF-EOCS and raw binary will remain
the outer extent of the pixels.
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Version 1.0

1. First public rel ease.

2. Installation scripts provided.

Caveat s

1. MODIS gridded data (Level -2G Level -3, and Level-4) is not supported.
Only Level -1 and Level -2 swat h HDF- ECS products are support ed.

2. The output CeoTiff products follow the GeoTiff standard that has been
in use at the USGS ERCS Data Center. ENVI supports the output GeoTiff
products fromthe MRTSwath, but we have been informed that other software
does not al ways support ingesting our GeoTiff products.

Installation

To obtain the MRTSwath software, downl oad the appropriate installation
files for your specific platformfromthe USGS EROS Data Center MOD S
Reprojection Tool Swath web site

(http://1pdaac. usgs. gov/ | anddaac/ t ool s/ nrt swat h/ i ndex. asp). The installation
files include a zip archive containing the MRTSwath software, an
installation script, and an executable file naned unzip Unzip and zip are
freeware packages available from GNU. For nore information, or to obtain
the zip/unzip software, see the GNU Wb site at

http://ww. gnu. org/ software/ software. htm .. (On the Wndows platform there
will be several other executable files that also need to be downl oaded.) |If
using the automatic installation, the MRTSwath_<platforne. zip file should
not be unzi pped, since the installation script will handle the unzip.

Once you have obtained the MODI'S Reprojection Tool Swath software, it needs
to be installed on your system You can install the MRTSwath software with
either an automatic installation process or a manual installation process.
The automatic installation process is recommended for npbst users.
Instructions for both nethods are outlined bel ow

Correct installation requires that the zip archive be unpacked into an
appropriate directory on your system This process will create an MRTSwath
directory containing several subdirectories (bin, data, doc, include, src).
Once the software has been unpacked, the MRTSwath bin directory needs to be
added to your path, and an environnment variable named MRTDATADI R needs to
be set to the MRTSwath data directory.

For automatic installation, you nmust be able to supply the conplete

pat hnanme of the directory in which you want to install the MRTSwat h.
This pathnane is not necessary if you want to install the MRTSwath in an
MRTSwat h subdirectory in the current directory (the default).

Once you have this information, you can run the install script. Mke sure
you are in the directory containing the installation files (the zip
archive, the unzip program and the install script) that you have

downl oaded fromthe EDC web site. On UNI X systens, type ./install. On

W ndows, just type install. Follow the installation instructions carefully.
The installation programw || automatically unzip the zip archive into the
MRTSwat h directory, and will prompt you for the information needed to set

up your path and environnment variables correctly.
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Note that full pathnanes nmust be provided for all directories. WIdcards
(?,*) and rel ative pathnames will be accepted, but the MRTSwath software
may nhot be set up correctly. The MRTSwath will not run correctly if the
installation uses directory nanes that include blank spaces, including

W ndows pl at f or is.
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