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1)  Create the GRD and associated files from the raw (*.itw) file
a. Run Measurement Explorer (version 6.1 or greater).   The following bar should appear on the top of your screen. 
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b. Select “Automation” button on the measurement explorer bar.  An “open recipe” dialog like the one below should appear.  Make sure you are in the “Data Analysis” folder.
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c. Open “ExportITMtoGRD.recipe”.  If this recipe is not available, you must request it from Ion-TOF.

d. Check the two check boxes:  “suppress creation of *.scans” and “Create an additional file that contains all header information”.  The first will prevent an additional file from being created.  The second will create a header that is important for subsequent steps since the grd file has no header. 
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e. Now, add files to be processed by pressing the “…” icon to the right of the “files and folders” line.  In this window, you can select an entire folder of *.itm files or individual files.  Multiple files can be selected.   NOTE:  It is important to close out any measurement that you want to convert in the acquisition window prior to running this conversion program.  Otherwise, the program will fail.
f. The file selection dialog looks like this:
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g. Once you have selected the files/folders you want to be processed, press the “start” button on the Recipe Scheduler window.  You will see the program work for a little while and it will create a black DOS window for each file it converts.  When it is finished, the status will change to Finished in the recipe scheduler, as in the following screen shot.
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2) Convert GRD data into Matlab compatible form
a. Before processing GRD data, you must have run the ExportITMtoGRD.recipe as described in step 1 above.  You must have all three files associated with your data ready for the GRDImport program and in the same folder.  
The files needed are:      
1. filename.itm.grd
2. filename.itm.bmp
3. filename.properties.txt
b. Open Matlab and run GRDImport.m.    You will need both GRDImport.m and GRDImport.fig to run this program.  You should first see the copyright notice, then the program itself.
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After you click “OK”, you see the actual program window.
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c. Select menuitem “file” and “Open Header Information” then select the file you want to load.  Below, I show a dataset loaded into the program.  The program has used the header file to populate the data fields and the *.bmp file to show the total ion image from the acquisition.  NOTE:  This conversion works on stage raster data, but no *.bmp file exists, so you will not see the preview image for stage raster data.
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d. The window is divided into several areas.  First, the filename with full path are shown at the top of the window.  Next, in the “Raw Image Information” section, raw statistics about the data are shown.  The program does not know if the data are from depth profiles or from multiple-framed image acquisition scans, etc.  Therefore, it is up to the user to understand their information listed.  In this case, we have a 1024x1024 pixel image that was acquired in 30 frames.  The image on the right is the total ion image that was created in the ExportITMtoGRD.recipe program.
e. Now, you need to select the appropriate image binning.  You have 3 dimensions to work with: Width, Height and Depth.  You have the option of binning in any or all dimensions.  For a flat image, you just need to bin depth to 1.  For a simple depth profile, bin width and height each to 1.  For 3D data, leave non-1 binning in all three dimensions.  When binning in the width and height dimensions, the preview image shows what the binned data would look like from a total ion perspective.  
f. So, lets bin these data to 256x256x1.  Here is what the window looks like now:
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g. In the “Binned Image Information” section, the bin sizes in raw voxels are shown.  We have a 4x4x30 voxel binning, which equates to 480 raw voxels per bin.  Notice that the total ion image now has much higher S/N because of this binning.   Several statistics regarding counts and binning are included in this section.
h. Spectral binning is also important.  In the “Spectral Binning” section, you have the ability to select a starting mass, ending mass and bin width, or interval.  The binning interval can be selected from the dropdown menu.  Available bin widths are 1, 0.5, 0.25, 0.125, etc.  Additionally, the bin offset can be selected.  By default, a bin is centered at the bin position.  In other words, a bin at mass 10 with a 1 amu interval would extend from 9.5 to 10.5.  With the offset, the bin can be shifted.  For example, an offset of 0.25 would place this bin at 9.75-10.75.  Bin sizes and offsets can be used to tailor your matrix to fit your peaks.
i. When selecting image and spectral binning, it is important to realize that the entire matrix must fit into Matlab memory.  You have the ability to create very large matrixes which will take the computer to its knees.  The program will check available memory and give you errors if you exceed its capabilities.  To help you stay within your computer’s memory limits, the “approximate file size” is listed in the status section of the window.  This is an estimate of the matrix size stored in the array type that is selected just above.  The array type is set at  uint16.  Note that in this example, our binning will create a matrix that is about 35.25MB.  The color will turn red if it is too large to fit into memory.
j. You also have the ability to alter spectral calibration.  The calibration information that was included in the raw file will be used by default.  If you want to override this default, you can press the “Edit Cal” button, which will make the fields showing the calibration constants editable.  Just make your changes here.
k. Now that you have selected spatial and spectral binning, it is time to convert the file.  To this point, we have not read any secondary ion events.  We have only been working from header data read in the bmp and header files.  To perform the conversion, select menuitem “File” and “Import and Save”.
l. When “Import and Save” is selected, the conversion progress begins.  The status of that progress is shown on the bottom of the window, as shown below. Note that the status is now “Parsing Raw (GRD) File”.  Estimated conversion times and progress are shown on the bottom right of the window.
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m. At the completion of the process, status becomes “Saving Complete”.  A new file, named filename.mat has been saved in the folder from which the grd file was loaded.
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3) Saved File Structure
a. The file structure of the saved Matlab file (filename.mat) is as follows:
i. nrows – the number of rows for the data
ii. ncols – the number of columns for the data
iii. ndepths – the number of depth steps for the data
iv. nchannels – the number of spectral elements
v. xaxis – a vector containing spectral x values  (length of nchannels)
vi. resolutuion – spectral bin width
vii. specdata – 2d array containing (nchannels) x (nrows*ncols*ndepths) elements
viii. shotsperpixel – the number of primary ion shots per binned voxel
ix. Header – cell array containing all of the header information contained in the header file generated in the ExportITMtoGRD.recipe program.

b. Here are the variables as seen in Matlab from the example in step 2 above:
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Procedure for using the GRDtoMAT program for Matlab

TonyOhlhausen
October27, 2010

1) Create the GRD and associated files from the raw (*.itw) file

a. RunMeasurement Explorer
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