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Obtaining and Organizing Inspect_rtMRI and rtMRI data
Make sure that you have a copy of the program we’ll be using, Inspect_rtMRI. It is available
from Michael Proctor’s website, http://mproctor.net/software.html. Download the file to
somewhere you can easily find it later, and unzip the file to get access to the contents.
Create and name a folder/directory on your computer where you want to store your data. Within
that folder, create a subfolder that identifies which speaker’s data you are using (for example, if
you’re using F1’s data, you could name the folder ‘F1.’ Make additional folders if you plan to
use additional speaker data. Within each speaker’s folder, create a folder called ‘avi,’ a folder
called ‘wav,’ and a folder called ‘avi_withaudio.’ When you have selected the data that you want
to analyze, you should add the files ending in ‘_withaudio.avi’ to the appropriate speaker’s
‘avi_withaudio’ folder, files ending in ‘###.avi’ to the appropriate speaker’s ‘avi’ folder, and
files ending in ‘###.wav’ to the appropriate speaker’s ‘wav’ folder. The inspect_rtmri program
requires the ‘avi’ and ‘wav’ folders to operate properly, and you will want the avi with audio
files to identify frames you are interested in analyzing.
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This guide is meant as a basic introduction to Inspect_rtMRI for those who are new to that
program and/or MATLAB. Therefore, the information provided here is not comprehensive. A
Mac operating system (OS X 10.11.6) was used to create the examples shown here, but most
examples should generalize to other versions or other operating systems.
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MATLAB should be installed on your computer. If it is the first time you’ve opened MATLAB,
you will need to make sure that you can see a few panes within the program window, including
‘Current Folder,’ ‘Command Window,’ ‘Workspace,’ and optionally the ‘Editor’ window. You
can ensure that your setup looks like this by going to the ‘Home’ tab at the top of the window
and selecting the ‘Layout’ dropdown menu, and then selecting ‘Default.’ The Current Folder
pane tells you what folder/directory you are in. The Command Window is where you enter
commands and, sometimes, where the GUI will ask you, the user, to set parameters. The
Workspace contains variables and/or structures that you have created during your MATLAB
session, but note that you will need to save items in the workspace if you plan to use them again.
Setting the path

MATLAB requires the user to make certain file paths available to the program so that MATLAB
can ‘see’ whatever is in that file path. In the Current Folder pane, navigate to the location where
you have saved the inspect_rtMRI folder. The easiest way to add that folder to your path is to
right click on the folder and select ‘Add to path > Selected folders and subfolders.’ Then, use the
navigation buttons to go to the folder where your speaker data is (e.g. the folder called ‘F1’).
You can check that you’re in the appropriate folder by typing ‘pwd’ into the command window
and pressing enter.

Creating a new analysis file
Now you can start the GUI. If you want to name a variable and be able to save it from the
workspace later, you have to initialize a variable name, which will be dat for us. You will type
the following into the command window:
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And then the GUI window should pop up and some text, which tells you about the version of
MATLAB, the audio and video files, and the length and frame rate of those files, will appear in
the command window.

Now you can start using the GUI.
Using the GUI
Placing a grid
One of the fundamental tools of inspect_rtMRI is the ‘Place grid’ command. When you click on
that button, nothing happens at first in the GUI, but you will see text in the command window.
You need to define various parts of the vocal tract for the program: 1) glottis (vocal folds), 2) the
highest point on the palate, 3) a midpoint of the alveolar ridge, and 4) between and at the outer
boundary of the two lips. To do this, you click at the appropriate points on the video frame
shown, using the cursor provided in the GUI.

Shortly, a grid will appear.
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Adjusting the grid and the air-tissue boundary
In many cases, you will need to adjust the grid to make sure that the gridlines extend all the way
across any movements of the vocal tract that you want to analyze. Use the grid placement
controls, highlighted above, to achieve the placement you want.

Boundary
Segmentation

Segmentation
Controls

You may also want to view the air tissue boundary. You can do this by selecting ‘segment
frame.’ You can also adjust certain regions if they don’t show up properly, by using the ‘Edit
Palate’ and ‘Edit Pharynx’ buttons.
Saving/reusing the grid
When you have everything placed as you want, press ‘Save’ (this will change to ‘Saved’ upon
button press to indicate that all structures were saved. Then press ‘Exit’ to exit the GUI and close
the GUI window. Back in the main MATLAB window, you will see an item named ‘dat’ in the
workspace. Double click to view the contents. There will be an item in the list called ‘vid.’
Double click again to view the contents of this. This will contain the information about the grid
you placed earlier. You may want to save this grid to use with other tokens from the same
speaker (so you don’t have to re-make the grid each time you analyze another token). To save
this, let’s give it a better name. In the command window, type f1grid = dat.vid.grid
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In the command window, you’ll see a list of things within this new variable ‘f1grid,’ and you’ll
also see another ‘struct’ in the workspace:

Save the new data structure, ‘f1grid’, by right clicking and selecting ‘save as:’ you may need to
name the file again in the save dialog box (it should be ‘f1grid.mat’). You will need to save it in
the ‘f1’ folder you created earlier.
Now the grid is reusable. If you close MATLAB (or if it crashes!) you can still use the grid you
made. Let’s try reloading the grid and using it on a different rtMRI video. Make sure you are in
the directory where ‘f1grid.mat’ is (‘f1’). Type the following in the command window:

When you open the next video in the GUI and check the ‘Analysis grid’ box, your saved grid
reappears:
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Labeling
You may want to label certain frames of a file that you want to work with again. To do this,
select the frame range by using the ‘L’ and ‘R’ boxes next to the waveform on the top right of
the GUI.

You can then use the labeling function (‘Lab:’) in the bottom right corner to label the selected
frames. The hard-to-read yellow text says ‘clear’ (you will be asked if you want to clear the
labels you’ve made in the command window) and ‘list’ (which will list the labels you’ve made in
the command window).

You can also export only the audio from the selected frames (using ‘Audio’), the video and audio
(using ‘Video’), or the individual frame or sequence of frames you are viewing at the moment
(‘Frame’). When you are done labeling and exporting, click ‘Save’ and ‘Exit.’
Area Functions
By pressing the ‘Area function’ button, you can generate an area function for the frame you are
viewing (this is a description of the width of the opening in the vocal tract at the different
gridlines). You can get more detailed information about the aperture at each specific gridline by
clicking on that area in the area function graph that appears. You can also tell which line you are
looking at because it will be highlighted in red.
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File Cleanup
As you are working with and saving files using the GUI, it is good practice to ‘clean’ the data
structures you create. This ensures that you are not needlessly saving many copies of the audio
and video files you are working with. To do this, type the following in the command window:

You should see that ‘aud’ and ‘sg’ are both empty (denoted ‘[]’). Now you can save ‘dat2’
(ideally with a more descriptive name) without duplicating the audio and video files you were
using.
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