Mosaicking THEMIS IR images




[03/01/2004]

These directions outline how to create a mosaic of THEMIS images in ISIS with minimization of seams between images.  This is only an outline of one method; there are many variations on this theme.  Mosaicking can simply be done with the “automos” command.  The seams between images in the resultant “automos” mosaic are more apparent than those with the method outlined below.  However, the method below is imperfect because of variations in the time of day at which the IR images were taken and the thermal response of the surface.  All of the ISIS commands below (in quotes) can be run in batch mode (i.e. with FROMLIST) except “mosaic.”

1.  Acquire the desired THEMIS images with .QUB extensions.

This can be done by downloading them from http://themis.asu.edu.  The *RDR’s are calibrated; the EDR’s are not.

2.  Run “thm2isis”.  
The default values for THEMIS images have generally worked for me.  This processes them to level 1, and replaces the suffix with .lev1.cub.

3. Check (i.e. look in the print.prt file) to ensure that no image had pointing errors.  

These errors would appear under the LEVINIT group, with the message “unable to find pointing for given time.”  Any image lacking the pointing must be rerun with “fake” nadir pointing (see section 12 under isis.astrogeology.usgs.gov/Isis2/isis-bin//themis_processing.cgi for details.)

4.  Run “thmirmc”.  
Set the same map projection, center longitude, and resolution, e.g.,


MAPPARS=”simp:180,ocentric” 


KMRES= 0.1

This processes them to level 2, and replaces the suffix with .irmc.cub.

5.  Check the headers of the images to make sure they each have IMAGE_NUMBERs.  If not, then run “labels” to add a unique number identifier to each image




KEYWORD=IMAGE_NUMBER



KEYVALUE=number
6.  Run “mosaic”.  


This allows selection of the desired area of each image and band number, which can be useful in cutting down the image size.  For example, if the desired mosaic is to be comprised of band 9 and cover 5-10N, 150-160E, then




SFROM=”::9”




LAT(1)=5




LAT(2)=10




LON(1)=150




LON(2)=160


The desired area could also be specified in mosaic by line and sample.  In night images, which have only instruments bands 4, 9,and 10, band 9 is recognized in ISIS as file band 2, so for night images for which band 9 was desired, SFROM=”::2”.

7.  Run “b4equal”.

This program finds the current mean pixel value and other statistics for the overlapping areas of each cube.  “b4equal” then stores these values in label keywords, and they are then used by “equalizer.  “Error searching for CENTRAL_LATITUDE keyword” may appear while running “b4equal” but can be ignored if the MAPPARS had been set while running “thmirmc” (step 4).

8.  Run “equalizer”.  


This program finds a best fit for brightness corrections to remove seams between cubes, and creates an ISIS .pdf to apply the corrections to each of the cubes.  While running, this program may indicate that for some images are “Nonoverlapping”, in which case, they will not appear in the .pdf file produced.  If the nonoverlapping images are desired, they can be put at the end of the FROMLIST so that they will be last and therefore on the top of the mosaic.

9.  Check the .pdf.


The .pdf will include MULT and ADD values which will be multiplied and added to each image when the .pdf is run.  Optimally, the MULT values should be between ~0.7 and <~2.  If they are not, consider putting any out-of-bounds images on the bottom of the mosaic (by putting then first in the list of cub’s to be mosaicked, for example).  

10.  Run the .pdf produced by “equalizer”.  


(This is done by typing the .pdf name (with or without the .pdf extension) at the ISIS tae> prompt.)  This will execute the “poly” program, which will perform polynomial algebra on the input cubs with the MULT and ADD values from “equalizer.”  This processes them to level 4, and appends the suffix .l4 to each image.

11.  Run “noseam”.  

The LINE and SAMPLE values are used by the box filter.  The bigger the values, the more the smoothing of seams between images, although of course it also smooths the images themselves.  (Values ranging from 11x11 up to 101x101 have been used successfully depending on the area.)

12.  View your handiwork!
“noseam” actually produces two different mosaics, one with equalization of the images and then box filtering to remove seams, and one (“base.cub” unless you rename it) with only image equalization.  You can inspect both, and compare them to a simple “automos” mosaic, to determine the utility for your area/purposes of running each of these steps.
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