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MODI S Reproj ection Tool (MRT) Rel ease Notes
Version 3.2a
July 2004
USGS ERCS Data Center
Sout h Dakota School of M nes and Technol ogy

Capabilities

1. MODI' S Data Products

The MODI S Reprojection Tool currently allows the user to reproject

gri dded (Level -2G Level -3, and Level -4 | and products) MODI S data products.
This includes both I SIN (version 001, 002, and 003) data and SIN (version
004) data. Support for swath (Level-1 and Level -2) data products is
currently being inpl emented.

2. Map Projections

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

Transverse Mercat or
Uni ver sal Transverse Mercator

* Al bers Equal Area

* Equi rect angul ar

* CGeographic

* Hammer

* | ntegerized Sinusoidal

* | nterrupted Goode Homol osi ne
* Lanmbert Azi nut hal

* Lanmbert Conformal Conic
* Mercat or

* Mol | wei de

* Pol ar St ereographic

* Si nusoi dal

*

*

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 bands may be selected for reprojection. The
default is to reproject all input bands.

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 as (start line, start
sample) and (end line, end sanple), using a zero-based coordi nate system
where the upper left corner is (0, 0). Wen specifying input lat/long or

i nput line/sample, the other two rectangle corners (upper right and | ower
left) are conputed automatically in input space. Then all four corners are
reprojected into output space, using the specified map projection and
datum Finally, a mninmbounding rectangle is conputed that contains the
four reprojected points, in output space. Al points inside this rectangle
in output space are napped back into input space for reprojection. The

file:/lIX|wwwroot/landdaac/tools/modis/info/ReleaseNotes.txt (1 of 15) [7/9/2004 1:38:44 PM]



file://IX|lwwwroot/landdaac/tool ssmodi s/info/Rel easeNotes.txt
default is to reproject the entire input inage.

When speci fyi ng output projection coordinates, specify as (start projection X,
start projection y) and (end projection x, end projection y). These

coordi nates nmust be specified in the same units as is used for the projection
(degrees for geographic and neters for all other projections). The upper

right and lower left corners are conputed fromthe specified upper |eft

and lower right corners to create a rectangle in output space. Using these
coordi nates in output space, the corners are mapped back into input space

to determ ne the spatial subset corners in input space. The output inage
corner coordinates should match the user-specified output spatial subset
corners, exactly.

6. Resanpling

Resanpl i ng may be nearest nei ghbor, bilinear, or cubic convolution

Background fill values are supported. If the majority of values that lie
under the resanpling kernel are background fill values, then a
background fill value is output. Otherw se, resampling is performed only
from non-background fill values, and kernel weights are adjusted

accordingly.

I SIN data has a shift between lines on a per pixel basis. This shift is
linear per line, thus the slope of the shift can be cal cul ated by determ ning
the shift for the first pixel and the shift for the last pixel in a line

and dividing by the nunber of pixels in the line. The MRT resanpling
processes account for this pixel shift (as of Release 3.0) in the Nearest

Nei ghbor, Bilinear, and Cubic Convol ution resanpling processes. The shift

for SDSs of the same resolution are the same. The shifts will be recal cul ated
when a new resolution is encountered in the image. Shift statistics are
output for the user. It is important to note that the shift handling sl ows
down the resanpling process, so the user will see a slowdown in the MRT
processing tines.

7. Datum Conver si ons

A limted nunber of input and output datuns are supported by the MRT for
dat um conversions. Supported datuns are NAD27, NAD83, WGS66, WES72, are
WGS84. When reprojecting to a sphere-based projection, datum conversions
are not allowed. In addition, datums are not output for sphere-based
projections. It is up to the user to know the origin of their data. For
MODI S users, the MODIS data is "referenced to" the W5S84 datum

8. Format Conversi on

The MRT supports format conversion, which allows the user to output the
data to a new data fornat without resanpling the input inage. The user
may specify spectral and spatial subsetting, along with the output format.

9. Qutput Pixel Size

An out put pixel size may be specified. If so, it will be used for al
bands. The default is to use the sane input and output pixel size for
correspondi ng i nput and out put bands.

10. Data Types

The MODI S Reprojection Tool supports 8-bit, 16-bit, and 32-bit integer
data (both signed and unsigned), as well as 32-bit float data. Support
for ASCII data is planned. The sane data type is used for the
correspondi ng i nput and out put bands.

11. File Fornmmts
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HDF- ECS and raw binary files are supported on input. HDF-EQCS, GeoTlFF,
and raw binary files are supported on output.

12. Platforms

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

W ndows 95/ 98/ 2000/ VE/ XP
W ndows NT

Li nux

Sun/ Sol ari s

SA/lrix

L

(See Caveats bel ow.)
13. Interfaces

The MODI S Reprojection Tool may be invoked either froma user-friendly
QJ or froma powerful command-line interface. The GUl allows novices
and users with light processing requirenments to reproject MODI S imagery,
with little training required. The GJ also allows easy inspection of
met adata. The scriptable command-line interface, with its variety of
command-line options, is likely to be the method of choice for
reprojecting | arge nunmbers of files.

14. Mbsaic Tool

The MODI S Reprojection Tool will allow the user to nosaic several tiles
together, then resanple them The GUI wll support the input of several
filenanes, or the user may use the nrtnosaic command-|ine software. The CGU

al so provides an option to view which tiles have been selected for processing.

15. MRT and LDOPE Tool s

It has been brought to our attention that the MRT will not process data
output by the LDOPE Tools. 1In npost cases, this is due to the fact that the
MRT requires HDF-ECS files on input and the LDOPE Tool s produce HDF files.
One LDOPE Tool, cp_proj _parm does use HDF-ECS for its output. However, this
utility does not output the appropriate netadata i nformation, which is
expected by the MRT (nanely the BOUNDI NG COORDI NATES for use when processing
bounding tiles and al so the HORI ZONTAL and VERTI CAL TILE information for use
when nosaicking tiles together). |If the user is trying to process files
output by the cp_proj _parmutility, they currently are not able to process
bounding tiles and they are not able to nosaic tiles in the MRT. Version 3.2
added a utility called append neta that appends the appropriate netadata
information to the specified HDF-ECS file. |If the user runs append_neta on
their file that was output fromcp_proj _parm then the appropriate netadata
wi || be appended and the user will then be able to use these files with the
VRT.

We are working with the LDOPE Tools group to find a better solution to this
i ssue.

Hi story

1. Modified the Geotiff output to correctly handl e signed vs. unsigned
i ntegers. Previous versions tagged unsigned values in the GeoTiff file
as signed val ues.
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2. Previous versions of the MRTSwath out put 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
GTIRast er TypeGeoKey CGeoTiff 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.

Version 3.2 (April 2004)

1. Modified the Wndows install script to work with Wndows XP systens.

2. Modified the S@ version to be conpiled using the SG@ CC conpil er rather
than the gcc conpiler. Users on I RI X64 were not able to run the nrtnosaic
execut abl e successfully. The software is built using -n32 on an IRl X
system which should be conpatible for running on IRl X64. The change in
compilers has fixed the problemat this point. It did not appear that
the resanpl e executable had this sanme problemw th the | Rl X64 environnent.

3. Ceaned up variables not needed in the software that were pointed out
by CC -fullwarn.

4. Calls to WiteRow were not being checked for errors. This has been fixed.
If WiteRow returns an error, then an error nessage is printed and
processing i s stopped.

5. The read_parameter routine read (s and )s and replaced themwth " ( "
and " ) " to follow the MRT paraneter file standards. This repl acenent
wi th spaces caused problens for users that had (s and )s in their
directory nanme. This has been fixed.

6. The npsaic tool and MRT use the SDS nane along with the nane of the 3rd
and 4t h di nensi ons when processi ng 3D and 4D data. The output products
are 2D, using SDS name. 3rd_di m nane. 4th_di m nane as the output SDS nane.
In sone cases, the length of this SDS nanme was | arger than all owed by HDF
The processing didn't provide an error, but instead ultinately used the
same SDS nane for each SDS to be processed (since the actual nane was
truncated to the all owed SDS nane | ength).

7. Fixed a bug in the GU for reloading paraneter files for npsaicking
several tiles together. Previously, the GU would |load a paraneter file
contai ni ng several input tiles. The nosaicki ng woul d be inpl enented
appropriately, however the resanpler would issue an error that it couldn't
read the TnpHdr. hdr file.

8. Created a utility to append boundi ng coordi nates and hori zontal /vertica
tile information to an HDF-ECS file that does not contain that information
The MRT requires the BOUNDI NG COORDI NATES to be present when processing
bounding tiles. In addition, the HORI ZONTAL TILE and VERTI CAL TILE
paraneters need to be avail abl e when nosaicking tiles together. W have
found that the LDOPE tools do not output this information in many cases,
specifically in the cp_proj_parmutility.

9. Wien reading the Struct, Core, and Archive netadata, the MRT woul d check
the status value returned by the HDF |ibrary to make sure the netadata
was found and read successfully. W ran into a case where a file had
the ArchiveMet adata defined, but the attribute didn't contain any val ues.
This caused the MRT to core dunp, since the MRT was at the very | east
expecting that the END field would denote the end of the netadata. The
MRT has been nodified to also check if the attribute contains any data,
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before trying to process the specified attribute.

Version 3.1a (July 2003)

1. A bug was fixed in Version 3.1 to fix the output nunber of |ines and
sanpl es. This introduced a bug in which the output nunber of |ines and
sanpl es was not accurately getting calculated to a whole |ine or sanple.
Instead fractional |ines and sanpl es were being used. This bug has been
fixed.

2. Added Equirectangul ar as anot her supported projection.

Version 3.1 (March 2003)

1. In Version 3.0a, for Wndows platforns, the View\etadata option caused
the QU to hang. This was due to informational nessages being output by
dunpneta that the Wndows platforns could not handle in the GU. This
has been fi xed.

2. Added Mercator as another supported projection

3. When nosai cking nore than 15 tiles at one time, the MRT would exit with
an error nessage specifying that a certain .hdf file could not be opened.
Thi s bug has been fixed. In addition, instead of opening all the input
HDF- ECS fil es at once and processing the data on a row by-row basis, the
nmosai ¢ tool now opens only the HDF-EGCS files fromthe current row being
pr ocessed.

4. \Wen reprojecting to Interrupted Goodes Honol osi ne, the resanpler output
a nmessage stating that "projection 24 was unknown". This occurred in
the section of the resanpler that prints out the projection information
Thi s bug has been fi xed.

5. When reprojecting bounding tiles to Interrupted Goodes Honol osi ne, the
resanpler exited with an error while converting the lat/long coordi nates
to output projection coordinates. This was due to the fact that | GH
contains breaks in the projection. Many of the |ISIN bounding tiles fel
into the ICGH interrupted areas. The GCTP software returns an | N_BREAK
val ue when the data point falls within the | GH break areas. The resanpl er
sof tware has been nodified to ook for the I N BREAK return value. If that
value is returned, the particular pixel is tagged as a background fill
pi xel and processing continues.

6. Previous versions of the MRT had prevented the user from processing data
that crossed the International Dateline. A bug in the international dateline
software prevented users from processing valid data that covered the entire
gl obe which did not cross the international dateline. This bug has been
fixed.

Version 3.0a (December 2002)

1. Version 3.0 prevented datum conversions for sphere-based projections.
The MRT incorrectly classified Geographic as a sphere-based projection
when i nstead datum conversions shoul d be all owed for the Geographic
projection. This has been fixed.

2. Version 3.0 added a check to the subsetting values to verify that an
i ntegral nunber of l|ines and sanpl es were being processed. If the number
of lines or sanples was not an integer, then the LR corner was readjusted
such that the subset was an integral nunber of lines and sanples. Due to
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conmput er roundoff, the inplenmentation added an extra line and sanple in
al rost all cases. This has been fixed.

Version 3.0 (Decenber 2002)
1. Version 2.3 introduced a bug for |ine/sanple subsetting when using the
No_Datum option. This has been fixed.

2. Previous versions of the MRT did not output an exact nunber of |ines
and sanpl es. The actual corner points were not an exact nunber of |ines
and sanpl es (unless the user was doing a format conversion), even though
the MRT output reported an integer value for the lines and sanpl es.
After the MRT deternined the m ni nrum boundi ng rectangle in output space,
that rectangl e was not expanded to be an exact nunber of |ines and
sanples. Instead it had a fractional number of |ines and sanpl es, dependi ng
on the imge. This has been fixed.

3. Previous versions of the MRT output citation keys in GeoTiff for UTM
proj ecti ons when not outputting to W5S84. The current version will support
ot her datums supported by GeoTiff for UM GeoTiff supports WS84 and WGS72
for all UTM zones (1N - 60N and 1S - 60S). GeoTiff supports NAD27 for UTM
zones 3N to 22N. GeoTiff supports NAD83 for UTM zones 3N to 23N. Any ot her
combi nations are output by the MRT to GeoTiff using citation keys.

4. Previous versions of the MRT QU read the .net file associated with the
HDF fil e when pressing Vi ewMetadata. A new executabl e now exists that
will allowthe user to view the netadata associated with the HDF file
itself, which is different than viewing the .nmet file. The Vi ewet adata
button will now use 'dunpneta’ to output a tenporary netadata file for
the .hdf file and display it in the GU. Thus the ViewMetadata file will
now di splay the netadata for the .hdf file itself, not the .net file
associated with the . hdf file. If the user wants to use this executable
on the command-line, sinply type
"dunpneta <input HDF file> <output netadata text file>".

5. A change in version 2.1 or 2.2 of the MRT broke the default GU spatia
subsetting in sonme cases. |If the spatial subsetting in the parameter file
was exactly the same as the input UL and LR corners (as is the case when
using the GJ and processing the entire inage), then the output inmage
was getting cut off in sonme cases. If the UR corner was to the east of the
LR corner then the inmage was cut off at the LR corner, due to this bug
whi ch has now been fi xed.

6. A change in version 2.2 did not allowthe MRT to process input raw binary
ISIN files. This too has been fixed.

7. Wien inplenmenting Cubic Convolution on an area which was highly reflective
(i.e. cloud region) the MRT was overflow ng the double buffer. This has
been fi xed.

8. The MRT will now allow for npsaicking. Wien using the GU, the user nmay
sel ect several input filenames for processing. The View Msaic option wll
allow the user to viewthe tiles that were selected for processing. The
processing invol ves nosaicking the tiles selected (only for the specified
bands) and then resanpling the npsaic.
A command-|ine version of the nmosaic tool also exists. The user can nosaic
several tiles together by using mrtnosaic on the conmand-|ine. The nanes
of the tiles nmust be specified in a paraneter file. In addition, the user
may sel ect which bands to be processed in the npsaic by using the -s switch

9. The changes nade to the MRT GU for nosaicking require the user to
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10.

11.

12.

13.

14.

15.

16.

17.

use the later versions of Java 1.3 or Java 1.4. Java 1.2 will no | onger
support the functions in the MRT

Added support for Al bers Equal Area (AEA or ALBERS EQUAL_AREA)

When out putting sphere values to GeoTiff using the GeogSem Maj or AXi sGeoKey
and GeogSem M nor Axi sGeoKey, sone software packages require both the
GeogSem Maj or Axi sGeoKey and GeogSeni M nor Axi sGeoKey val ues to be the
radi us of the sphere. Previously the MRT set the value of the

GeogSem M nor Axi sGeoKey to 0.0. This has been changed and the
GeogSem M nor Axi sGeoKey value is now set to the radius of the sphere.

I SIN data has a shift between lines on a per pixel basis. This shift is
linear per line, thus the slope of the shift can be cal cul ated by
determining the shift for the first pixel and the shift for the |ast
pixel in a line and dividing by the number of pixels in the Iine. The
MRT resanpling processes account for this pixel shift (as of Rel ease 3.0)
in the Nearest Neighbor, Bilinear, and Cubic Convol ution resanpling
processes. The shifts for SDSs of the sanme resolution are the sane. The
shifts will be recal cul ated when a new resolution is encountered in the
i mge. Shift statistics are output for the user. It is inportant to note
that the shift handling sl ows down the resanpling process, so the user
will see a slowdown in the overall MRT processing tines.

The previous versions of the MRT were not able to handl e sphere radius
val ues other than 6370997.0 (radius of sphere 19) for sphere-based
proj ections while inplenenting datum conversions. This was hard-coded
in GCTP. Version 3.0 of the MRT will support 6371007.181 as a sphere
radius value in the MOD S Sinusoi dal dat a.

The MRT will no longer allow datum conversions when reprojecting to
sphere-based projections. In addition datuns are no | onger output for
sphere-based projections. The MRT used to output WGS84, by default,

for all projections. However, technically sphere-based projections do
not have a datum Thus, nowit will be up to the user to know the origin
of their data. For MODI S users, the original MODI'S data is "referenced
to" the WS84 datum

The HDF- ECS docunentation specifies that when dealing with the Geographic
proj ection, the upper left and [ ower right corner points will be output

in DVM5 rather than deci nal degrees. Version 3.0 of the MRT outputs

the upper left and lower right corners for the Geographic projection

to HDF-ECS data files as DMS. In addition, the MRT also requires the

i nput HDF- ECS Ceographic corner points to be in DMS. Al other projections
are still expected to be in nmeters. Wen dealing with Geographic and
raw bi nary data, the MRT still outputs the corner points as deci nal
degrees and requires deci mal degrees on input for raw binary as well.

Previ ous versions of the MRT used a m ni mum boundi ng rectangul ar box

to determ ne the spatial subsetting for format conversions. \Wen fornat
converting the entire image, it only makes sense to output the inage
exactly as it is and not deternmine a m ni mum boundi ng rectangle. Wen
working in the Western hemi sphere, the m ni mum bounding rectangle (in
nmost cases) produced an output exactly as the input. However, for some
cases in the Eastern hem sphere, the m ni rum boundi ng rectangl e produces
an out put product that contains extra fill on the left and right of the
i mge. This issue has been resolved in version 3.0.

Users may now set default input, output, and paraneter file directories.
If specified, then the MRT will use these directory settings as the
default for the specific directory. If not specified, then the MRT will
use the local directory as the default (which is currently the case).
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W ndows users will need to click on the desired directory, then also type
the final directory name in the text box. Unix and Linux users should be
able to sinply click on the desired directory nanes. These can be set
using the 'Settings' option on the MRT GU tool bar

Version 2.3 (May 20, 2002)

1. The MRT was not correctly defaulting to reference the WS84 datum for
raw binary data, if an input datumwas not specified in the raw binary
header. This has been fi xed.

2. The fix in version 2.2 to handl e crossing the International Dateline
introduced a bug if the data straddles the O degrees |ongitude |ine.
Thi s has been fixed.

3. A bug has existed in previous versions of the MRT which crops the output
i mge (in sone cases) when processing with the GQU. The GUJ creates a
tenmporary parameter file using the original UL and LR | at/l ong coordi nates
as the subsetting coordi nates. The resanpl er software then uses the corner
coordinates fromthe paranmeter file to determine the m ni nrum boundi ng
rectangul ar box for output. In many cases, when dealing with the coordinates
output by the GU to process the entire inmage, the bounding rectangul ar box
crops the imge. Instead of sinply using the UL and LR corners (as the
resanpl er does when spatial subsetting coordinates are specified), the
resanpl er should use the UL, UR LL, and LR to find the m ni rum boundi ng
rectangul ar coordinates. In version 3.0 of the MRT, the resanpler checks
the spatial subset UL and LR corners and conpares themwi th the origina
corners in the imge. If the spatial subset and the original corners are
within a small epsilon of each other, then the MRT assunes that the user
wants to process the entire image and not specifically use the UL and LR
corners as reported by the GQU. This fix should prevent the cropping seen
when processing an entire inmage in the GU

For many tiles (Exanple 1) this bug will not be a problem however for
sonme tiles (Exanple 2) this bug is a serious probl em

* Exanple 1 * * Exanple 2 *

4. Previous versions of the MRT have actually been dealing wth Geographic
units in degrees, not arc-seconds as the User's Cuide and the GUJ had
specified. The User's Guide and GU have been updated to note that the
units are in degrees.

5. The Geotiff output fromthe MRT still had a couple of tag issues that
needed to be fixed so that the output Ceotiff data followed the Ceotiff
standard. Anong these issues were that only the UL corner point should be
output to the Geotiff tiepoint tag, not all four corner points. Another
i ssue was that the Geographic output was being tagged as both Geographic
and user-defined. The user-defined tag was renoved.

6. Previous versions of the MRT would not allow the user to enter a pixe
size of 0.xxxx into the GU. The GUJ would allow .xxxx, however.
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Fractional pixel sizes |less than one are common for outputting to
Geographic, since the units are in degrees (used to be arc-seconds).
This error occurred when pressing the Run, the ConvertFormat, or the
SaveParaneters buttons. This bug has been fi xed.

7. Many of the MRT users have noted how the status box in the GU takes
"total" control of the system In previous versions of the MRT, if you
tried to close, mnimze, or nove the status box to the background, the
status box woul d take focus again. Thus the user could not work on
anyt hi ng el se because the status box woul d al ways steal the focus.

Thi s has been fixed. The status box can now be mninized or placed in
the background (and it will remain there until the user brings it to

the foreground). The status box can also be closed. If the status box

is closed, it will remain closed but the resanpler/format converter

will continue to run in the background. It will be up to the user to

det erm ne when the process has conpleted ... by viewing the resanple.log
file and/or the output inmage files.

8. Previous versions of the MRT did not correctly support unsigned 32-bit
or signed 32-bit data. This has been fi xed.

9. Atenporary fix has been added to allow the user to use the NO DATUM
option to specify their own radius of the sphere. The user may now
specify the radius of the sphere in the projection paraneters (first
paraneter), however the user nust select the NO DATUM option for this
user-specified radius to be used. Previous versions of the MRT
automatically used the radius of Sphere 19 as the radius of any sphere-
based projection, regardl ess of the value that the user specified.

If the user is not going to specify their own radius value and instead
use an output datum then 0.0 nust be used in the first two projection
paraneters. This will allow the MRT to use the default value in GCTP

If the user chooses to use the NO DATUM option for the output product,
the MRT will also require that the radius of the sphere (for the input
projection) is specified in the input projection paraneter as well.
This is not a problemfor the traditional MODIS | SIN HDF- ECS data, but
it may be a problemfor other non-traditional data sets that the MRT
wi |l support.

10. Version 2.2 of the MRT would not allow the user to specify the latitude
and | ongitude of their UTM zone, if a datum had been specified. Thus
only the UTM zone nunber coul d be used with a datum This has been
fixed and the user can now specify the first two projection paraneters
i nstead of the UTM zone, even when specifying a datum

11. Previous versions of the MRT allowed the user to specify the radius of
the sphere or the sem-major and sem-minor values in the first two
projection paraneters, along with specifying a datum The MRT then
checked the first two projection paranmeters with default val ues for
that projection and datumin GCTP. If the first two projection
paraneters did not agree with the defaults in GCTP (when al so specifying
a datun), then the MRT would exit with an error. This has been a point
of confusion for many users, thus the MRT will no longer allow the
user to specify both the first two projection paraneters (except for
UTM and the output datum I|f the user wants to specify their own
radi us of the sphere or sem -mgjor and sem -ninor, then the NO DATUM
option must be used.

12. Previous versions of the MRT specified the Vgroup nane of the out put
HDF-ECS files to be the output filename plus the output pixel size.
If the input file is an HDF-ECS file, then the output HDF-ECS file
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will now retain the Vgroup nane of the input HDF-ECS file. |If the
input fileis a raw binary file, then the Vgroup nam ng convention
uses the output filename plus the output pixel size.

Version 2.2 (February 15, 2002)

1. A bug was introduced in Release 2.1 that added an extra line and sanple
to the output product. This same bug al so caused the pixel size to be
incorrect. This has been fixed.

2. Previous versions of the MRT have not been able to process the bounding
ISINtiles (tiles on the outer edge of the ISIN projection). Version 2.2
now has the capability to handle these tiles. In addition, an issue in
previ ous versions arose when a tile crossed the International Dateline.
Version 2.2 can now handle this as well.

3. Users reported problenms ingesting the GeoTiff files created by the MRT
into other G S packages. The output GeoTiff files fromthe MRT now fol | ow
the GeoTiff "standard" that is supported at the USGS ERCS Data Center.
ENVI shoul d support the GeoTi ff products output by the MRT, however we
realize that sone other software packages still may not be able to ingest
these GeoTiff products.

4. The format conversion option has been changed in Version 2.2 to output
exactly the input file. No m ni rum bounding rectangle is created around
the input data, like with the resanpling option

5. W realize that sonme users want to be able to conpare their output data
with data that may be referenced other datums than WGS84. Version 2.2 of
the MRT now supports datum conversions. A linmited nunber of input/output
datuns are supported (NAD27, NAD83, WGS66, WGES72, WS84, NODATUM . The
NODATUM option allows the user to specify the seni-major and seni-m nor
axes in the projection paraneters. WS84 is used by default. If you are
doi ng a datum conversion, expect the processing time to be 5-10 tines
sl ower than sinply reprojecting without a datum conversion. For our users
that use the GCTP and Geolib (datum conversion |ayer), a bug fix was nmade
in Geolib to support the specified datuns.

6. In many cases, the data output (especially in Geographic projections) by
the MRT was not able to be input back into the MRT. These probl ens have
been fi xed.

7. Wien outputting HDF-ECS files frominput raw binary data, the output
HDF- ECS files did not contain all the grid data as when going from
HDF- ECS t o HDF- ECS. The raw binary to HDF- ECS conversi ons now contain
the appropriate grid information for the output HDF-ECS file.

8. A request was nade by our users to be able to specify the spatial subset
in output projection coordinates. This request has been inplenented in
Version 2.2. Spatial subsetting can now be input lat/long, input
i ne/sanpl e, and output projection x/y.

*** This change will require a change to your existing paraneter files.

If the SPATIAL_SUBSET UL CORNER or SPATI AL_SUBSET LR CORNER are specified
in your paraneter files, you MJST specify the SPATI AL_SUBSET TYPE to be

I NPUT_LAT_LONG, | NPUT_LI NE_SAMPLE, or OUTPUT_PRQJ_COORDS. Thus your
parameter files now need to have the SPATI AL_SUBSET_TYPE paraneter in
order for the MRT to process your spatial subset corners properly. ***

9. Previous versions of the MRT have not been able to correctly subset an
i mage when |line/sanple spatial subsetting was specified and the out put
proj ection type was geographic. This has been fixed.
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10.

11.

Previ ous versions of the MRT have not properly processed 3-dinmensiona
data products where the 3rd di nension was |listed before the XDi m and

YD m di mensions (i.e. "Num QC Wrds", "YDim, "XDinl' in the MOD12QL data
products). This probl em has been fixed and the MRT can properly handl e
3-di nensi onal data products with the dinmensions listed in any order.

The 4-di mensi onal data products were not affected by this bug.

Information on the different resanpling types (NN, CC, and Bl) has been
added in the User's @iide. This information is to help the MRT users

to understand the differences between these options. In addition,
information on the I SIN bounding tiles and datum conversi ons has al so
been added in the User's Guide.

Version 2.1 (August 20, 2001)

1.

A bug was introduced in Rel ease 2.0 that broke the use of many
command- | ine paraneters. This has been fixed.

The GCTP software that was received fromthe USGS EROCS Data Center used
the radius of Sphere 19 (which is 6370997.0) instead of the radius of the
MODI S sphere (which is 6371007.181). This bug has been fixed in the MRT
GCTP software. This bug caused the output coordinates to be off by |ess
than a pi xel

Bi -directional support has been added to the MRT. Al output projections
are now supported as input projections.

Format conversion is now available. This allows the input data to be out put
to a different data format w thout going through the resanpling process. The
user can specify spatial and spectral subsetting, along with the output data
format.

The bounding tiles in the ISIN projection have at | east one corner point that
does not nap to a valid latitude/longitude. Currently the MRT will not
process these tiles due to the invalid | atitude/longitude. W are working on
a fix to support these tiles.

For the Wndows users, a MdisTool icon has been created. See the User's
Quide for setting up a shortcut for the MRT.

A bug existed in the GJ when saving and resaving parameter files. This bug
has been fi xed.

Version 2.0

1.

2

Transverse Mercator has been added to the list of output projections.

The user is now allowed to choose from WES84, GRS80, and CLARKE1866

for the UTM out put projection. The default ellipsoid is WS84, which has
been the ellipsoid used for all previous releases. Both the GU and the
command- 1l ine resanpl er support the choice of ellipsoid. The ellipsoid
val ue can be specified under Edit Projection Paranmeters for the UTM

proj ections (along side the UTM Zone). The parameter file supports an
ELLI PSO D_CODE parameter for specifying the output ellipsoid for the

out put UTM proj ection

Cosnetic changes have been made to the GUJ, along with sone m nor bug
fixes. An Exit button has been added next to the Run button to allow for
easier exiting fromthe MRT. The Resanpling Type automatically defaults
to Nearest Neighbor to match the command-line resanpler. The View
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10.

11.

12.

Met adat a box can be left up while running the MRT. Previously the user
had to close the View Metadata box before continuing in the MRT GU
Sinmlarly, the Status dial og box that pops up after pressing Run can now
be minimzed/ maxi m zed. Previously this box needed to remain in the

f or egr ound.

A bug was introduced in Version 1.2 that did not allow the user to do
spatial subsetting fromthe GJ . The user was allowed to change the

UL and LR corners in the GUJI, however the entire i mage woul d be processed.
This has been fixed in Version 2.0.

The View Metadata option in the GJ used to ook for a netadata file of
the nane <basenane>.net. Now the View Metadata option will |ook for and
view the nmetadata for any file of the following nanes (in the listed order):
<basenane>. hdf . net
<basenane>_hdf . met
<basenane>. net

For raw binary files, the following file formats will be supported by the
Vi ew Metadata option (mainly for consistency):

<basenane>. hdr . net

<basenane>_hdr. net

<basenane>. net

M nor bug fixes have been nade to the CGeoTiff output format, which wll
hopeful |y prevent the past problenms of ingesting the GeoTiff files into
ENVI, ERDAS, |IDL, and other such packages.

MOD11A1 and MOD12A1 both have internal data errors that did not allow
themto be processed correctly by the MRT. The SphereCode is set to 1
in these files, instead of -1. The MRT has a work-around for this
SphereCode and will now process these data products. In addition, the
MOD11Al data files would cause a core dunp in the MRT. This has al so
been fi xed.

The MRT will now support nultigrid/nultiresolution data (i.e. MODO9QL).

The MRT will now support 3D/ 4D data. Each 3D or 4D slice will be named
using the foll owi ng format:

<SDSnarne>. <t hi rd di mensi on nanme>_ #. <fourth di nensi on nanme> #

where # is a 2-digit nunber representing the slice in that di nension
that was processed. This nanmi ng convention produces very |ong nanes,
which is not currently supported in the Wndows version of the MRT.

In the case of working on Wndows and running the MRT on 3D/ 4D data
products with I ong SDS and/or dinmension nanmes, the MRT will instead
use the follow ng format:

<SDSnane>. 3 #.4 #

Using the comuand-|ine resanpler, the resanple.log file can be renaned.
The -g option will allow the user to specify a different name for the
resanple.log file. A full path can be specified with this namne.

The MRT is not currently handling data that are very close to or straddle
the International dateline. W are working on a fix for this problem This
has mai nly been reported in the MOD13Al data products.

The MODO9GHK data products have output the data attributes in a different
order than the imge data itself. The MRT had nade the assunption that the
data attributes would be output in the same order as the inmage data. This
causes a problemin the MODO9GHK data files, but only with the |ast SDS
which is the nunber of observations. W are working on a work-around for
this probl em
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Version 1.2

1. In Version 1.1 we introduced a spatial subsetting (Lat/Long) stipulation
that the UL corner should be to the left of the LR corner. This was an
invalid assunption and has been renpved in Version 1.2.

2. In the resanpling process when a pixel falls outside the inmage boundary,
previ ous versions of the MRT assigned this pixel a value of zero.
Version 1.2 now uses the Background Fill Value for pixels that fal

outside the inmage boundary. If the Background Fill Value is not avail able,
then a value outside of the Valid Range is used. If the Valid Range is not

avai |l abl e, then the pixel is assigned a value of zero.

3. For the HDF-ECS output inages, the Dataset Attributes have been carried
through. These attributes include: |ong_nane, units, valid_range,
_Fillvalue, Nadir Data Resolution, scale factor, scale factor_err,
add _offset, add offset _err, and calibrated nt. Since these attributes
are not supported in the raw binary header, the scale_factor and
of fset are output as comments at the end of the raw binary header file.

4. Bug fix: Wen specifying a new input file and output information,
sel ecting Geographic as the Qutput Projection Type did not show
the units (arc-sec) in the Qutput Pixel Size Units box. Fixed.

5. Back due to popul ar demand! The command "resanple -h file.hdf" produces

a raw binary header file named TnpHdr. hdr froman HDF-ECS file (file.hdf).

This functionality was previously available via the conmand "hdf 2hdr",
which is no longer included in the distribution

Version 1.1

1. Wndows version of MRT GU now runs simlarly to UNI X pl atforns.
2. Installation script is nore robust, provides nore defaults.
3. New conmand-line options: -u UTM zone and -x pixel _size

4. Bug fixes:
a. Resampler failed for HDFECS input, raw binary output. Fixed.
b. Spatial subsetting was incorrect. Fixed.

5. Reorgani zed directory structure. AOd geolib/gctp and geolib/geolib
subdirectories are now just gctp and geolib.

Version 1.0

1. First public rel ease.
2. Installation scripts provided.

3. Switched from DIGPP conpiler to CygWn conpiler on Wndows, solved |ong
filenanme probl em on W ndows NT.

4. Many added capabilities and bug fixes from beta rel ease.

5. Wndows version of MRT GUI runs differently than UN X versions
(to run resanpler, nmust exit GJ, open a DOCS box, then restart GU ).

Caveat s
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1. MDD S swath (Level -1 and Level -2) data is not supported. Only Level -2G
Level -3, and Level -4 Land products are supported i n HDF- ECS

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

3. The GCTP software automatically uses the radius of Sphere 19 when
reprojecting to a sphere-based projection. To work around this caveat,
the user should use the No Datum option and specify the desired
sphere radius in the first projection paraneter.

4. \When using the No Datum option, the software requires that the projection
paraneters are used to specify the radius of the sphere or the seni-mgjor
and sem -m nor of the output spheroid. The software al so requires that
the projection paraneters be used for the input data product as well.

The input datumw Il not be used.

5. Many versions of Wndows are hanging the MRT GUI when trying to process
data products which live in a directory nane that uses bl ank spaces. It
is highly recormended that directory names with bl ank spaces NOT be used
in the MRT. For exanple, "c:\Mdis Data" should instead be "c:\MdisData"

Install ation

otain the MODI'S Reprojection Tool software by downl oadi ng the

appropriate installation files for your platformfromthe USGS ERCS Dat a
Center MODI' S Reprojection Tool Wb site

(http://edc. usgs. gov/ prograns/ sddni nodi sdi st/index.shtnl). The

installation files include a zip archive containing the MRT software
(MRT_Sun. zip, MRT_Wn.zip, etc.), an installation script (install), and

an executable file named unzip. (On the Wndows platform there will be
several other executable files as well.) These executable files (install
unzip, *.bat, *.exe) need to have execute perm ssions. After downl oadi ng
these files fromthe webpage, nmake sure these files have execute perm ssions
before starting with the installation process. Ask your system adm nistrator
if you do not understand file perm ssions.

Installation requires that the zip archive be unpacked into an
appropriate directory on your system This process will create an MRT
directory containing several subdirectories (bin, data, doc, geolib,

i nclude, JavaQ@ui Src, lib, src). Once the software has been unpacked, the
MRT bin directory need to be added to your path, and an environnent

vari abl e named MRTDATADI R needs to be set to the MRT data directory.

In order to run the MODI'S Reprojection Tool GUJI, you must have a current
version of Java installed on your system (at |east the Java2 v1.3 Runtine
Envi ronment or the Java 2 SDK v1.3). If you do not plan to use

the MRT GUI, and only intend to use the command-I|ine resanpler, then

Java is not required for your installation.

In order to install the MRT GU, you nust know the path to your Java
directory. On Unix systens, you can type "which java" (no quotes) to
determne the path to your current Java executable. This nethod will
only work if the Java executable is on your path. You can also try
typing "find / -nane java", but this will search all nmounted file
systens and may take a while to conplete. If necessary, ask your system
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admi ni strator where the Java bin directory is |ocated.

To determine the Java bin directory on Wndows, click on the W ndows
Start button and select Find, Files or Folders... Fill in the dial og box
to search all local hard drives for a file naned java.exe. Make note of
the directory containing the nost recent version of java.exe. If

j ava. exe does not appear in the Find Files listing, then Java nmay not be
installed on your system

If the Java executable is on your path, you can tell which version of
Java is installed on your nmachine by typing java -version, which wll
give you an output simlar to the foll ow ng:

java version "1.3.1"

If the version nunber is older than 1.3.1, the MRT GUJ is not guaranteed
to work with your version of Java. In this case, you should install a
newer version of Java. The |atest version of Java 1.3 or Java 1.4 are
now required for the MRT GUI .

For automatic installation of the MRT, you nust be able to supply the
conpl ete pathname of the directory in which you want to install the MRT
and the pathnane of the directory containing the Java executabl e program
(java or java.exe) on your system

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 Wb site. On UNI X systems, type "./install". On
W ndows, just type "install". Follow the installation instructions
carefully. The installation programw || automatically unzip the zip
archive into the MRT directory, and will pronpt you for the information
needed to set up your path and environnent variables correctly.
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