
BRAIN VOYAGER QX v 2.4: PREPROCESSING v 2.0 (Sept 2012) - 1 - 

www.fmri4newbies.com 

Preprocessing v 2.0 
By: Teresa McAdam & Charlie Pettypiece; Updated by: Scott Macdonald, Joey Paciocco, & Teresa 

McAdam September 2012 

 

Author’s note: The following is a guide used in the Culham lab. The instructions are appropriate for BV 

v 2.4 using DICOM data collected on a 3T scanner. Your parameters and steps may vary with 

older/newer versions of BV, if you are working with data collected on a different scanner, or if your set 

up includes components we do not use in our typical set up.  
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Creating/preprocessing FMRs 

 

 To create .fmr’s go under File, select Create project wizard, select FMR project, DICOM, and 

change data location to where your raw data is stored (***make sure you are working on a 

copied version of the data – do not alter the originals***). BV will prompt you to convert the 

files into .dcm’s 

 

 You will need to create .fmr’s for every run (i.e., localizers, experimental). Select the appropriate 

DMR (FMR) project type for each run 

 

  Change the project name so that you can identify the scan date, the subject, the order number of 

that fMRI experiment for the given year, the experiment, the experimental order, and the series 

number simply by looking at the file name. For example, “120704QN24_201202-

Exp_Order3Series24”. From left to right this states that the scan was collected July 4th, 2012 on 

subject QN24. This was the second new fMRI experiment in 2012 and it is an experimental run. 

The data in this .fmr is from the 3rd order and is the 24th series for this scan session.  

 

o See scanner notes if you can’t recall any information regarding the runs. Alternatively, 

use Adam’s MATLAB script to pull out the pertinent information from the raw file 

names 

o As a last resort, you can always deduce information about the files from the header, the 

project type in BV once you’ve selected the folder with the raw files, or even the number 

of files per project type. For example: 
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 Here, if you know that 2 localizers were run before your 8 experimental runs, you can 

confidently assume that the first 4 FMR(DMR) contain information about your localizer and the 

following 16 FMR(DMR) files (not all shown in the screenshot) are associated with your 8 

experimental runs. You can infer this a) because there are less files for your localizer FMR 

because the runs are typically shortly and b) because one version of the file in motion corrected 

(MoCo series – information can be found in the header if you select any FMR file to open) and 

the other is not ((2 localizers x 2) + (8 experimental runs x 2)) = 20 FMR files.  

 Now that you have your .fmr’s, go under File select FMR properties and link your .fmr to a PRT 

file (bottom field). This isn’t necessary to do at the beginning of processing but you may as well 

get it out of the way. 

 Save time using a MATLAB script to make your PRT’s – otherwise you can make them for each 

run individually within BV (see section on Creating and Linking Protocol (PRT) Files) 

 

If all of your slices are not in view, use the following buttons located at the left of the screen to 

add/subtract rows and columns of slices.   

 

 Voxel Surfing – this is where you can screen the raw data for big 

jumps or things that look really ugly. 

o This simply involves left clicking on different areas of the 

brain (within different slices) looking for linear trends or 

massive spikes 

 

 Time Course Movie – this is going to tell you if you should be 

alarmed about how much the head is sinking, or if there are any 

sudden movements (sneeze, cough, swallow, etc).  We just make a note of it at this point. 

o Options  Time Course Movie… 

 

o The following buttons are particularly 

helpful: 

 

 

 

Slice Scan Time Correction, 3D Motion 
Correction, Temporal Filtering   

 Analysis  FMR Data Preprocessing… 

o There are many choices for data preprocessing.  Jody’s lab typically only uses 3 of these 

(see caption) 

 

 Click Advanced >> 

o You will need to change options from their default 

setting within the panels on the right side. You will 

alter the interpolation, 3D motion correction, and 

temporal filtering (see caption) (*NOTE: If your data 
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was collected using a multiband sequence, you do not want to do the ‘Slice scan time 

correction’). 

 

 

 

 

 

 

 

 We also use the advanced options for 3D motion 

correction – check off “use other FMR for intra-

session alignment”. We select the volume that is 

closest in time to our anatomical.   

o Select Options… under 3D motion correction 

 

o Check the following box and browse to the 

desired FMR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 After running motion correction, you will notice that we’ve made a FMR file that has 

“_MAG_3DMCT.fmr” (3D motion correction).  In the past, we have not used this file further.   

 

NOTE: When we do the motion correction, the program automatically saves an SDM file 

(MAG_3DMCT) in the folder where the other FMR files are.  

 

 

 Next, under the options for temporal filtering, you will have to change the number of 

sines/cosines to reflect the number of times a certain condition occurs in a single run and subtract 

that by 1. For example, if a left oriented hammer is grasped 5 times in a run, this number would 

be changed to 4. 
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 After you have made the proper adjustments within the advanced settings, click go! 

 

o Depending on the processing power of your computer and how many runs you’re 

preprocessing at once, it may be faster to work off of the server. If your computer has 

~16 GB of RAM you may be all right to run BV off of your own computer.  The server 

may be worse depending on how many people are using it simultaneously.  

 

o It is also recommended that you don’t preprocess all of the runs for a single subject 

simultaneously. Seeing as the intra-session alignment is constantly referring to the 

volume collected nearest to your anatomical and each of your runs will be referring to 

this volume, you may be slowing down the preprocessing by having all runs doing so at 

once. Rather, preprocess the same run between subjects (e.g., run 1 for all your subjects 

as opposed to all runs for subject 1) 

When your preprocessing is complete you will see a graph similar to that below (see caption).   

 

 

 

 

 

 

 

 

 

 

 

It is a good idea to capture the movement profile for all of the runs and paste them into a Powerpoint 

presentation. If you have closed the plot before doing so this information can be retrieved from the 

automatically saved 3DMC .sdm file. To revisit a plot, open your preprocessed .fmr and go under 

analysis, general linear model: single study (or ctrl + g), and load your .sdm here. Once loaded, make 

sure “show all” is selected under the predictors panel (see caption) 
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See Jody’s fMRI4newbies Powerpoint slides on how to determine from these plots whether or not the 

data is usable. You may need to scrap data or create predictors out of noisy spike patterns to clean up 

your data set.  

 

On a final note here, we don’t generally smooth our data (4th preprocessing option) for reasons also 

discussed in Jody’s Powerpoint slides however do not rule it this option entirely. It may be beneficial for 

analyses such as MVPA or when comparing grouped data.  

 

Creating a 2D Anatomical (AMR) (instructions for older BV version) 

 

 Note: These instructions only apply if you are using an older version of Brain Voyager. If you 

are using version 2.4 skip this step and go on to making your VMR 

 

Within your fmrs directory, there are only 2 SPR files; one for your 2D anatomical, one for the 3D.  The 

2D is highlighted below.   

 

NOTE: these files are not visible if you’re accessing the folder using brain voyager’s “open file” 

window.  These can be seen if you navigate to the folder using windows explorer. 

 

 
 

TIP:  If you can not tell which files are SPR files, you may need to change the view to include 

the details of each file. 
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SPR File 

The SPR file is a text file that gives information about the corresponding SDT file. 

 numDim is the number of dimensions in the 

SDT (3 if anatomic, 4 if functional). 

 dim is the size in each dimension following 

the format (x,y,z,time).  If time is 1, we 

know it’s an anatomical file. 

 origin is the origin of the data collected in 

some sort of magnet coordinates, in units of 

cm for (x,y,z) and units of volumes for time. 

 extent is how far each dimension extends 

from the origin, in units of cm for (x,y,z) 

and units of volumes for time. 

 fov is the field-of-view in each dimension, 

in units of cm for (x,y,z) and units of volumes for time. 

 interval is the size of each voxel in units of cm for (x,y,z) and units of volumes for time. 

 dataType is how the data is stored in binary in the SDT file.  In most cases it will be WORD 

which is equivalent to a SHORT (16 bits per voxel OR 2 bytes). 

 displayRange is the range of voxel intensities in the SDT, i.e.- the maximum and minimum 

voxel intensities. 

 fidName is the name of the original FID file that the SDT was created from. 

 sdtOrient was used by the analysis package Stimulate and is misleading, so ignore. 

AMR File 

 File  New Project 

 Project type: Anatomical inplane slices (AMR) 

 Describe data: Choose the number of slices from File 

type (these choices represent the UFF files that are 

available on your computer in the BrainVoyager folder) 

o You must select the file type before locating the 

source file, otherwise BV will produce an error 

 

NOTE: If you don’t see these selections, it’s because 

BV QX does not have these files in your computer.  Surf to 

BVQX on another computer and copy what you need.  Or ask 

someone how to get the proper UFF files into Program 

Files/BV QX. 

 

 Select First Source File… 

o You’ll have to surf to the folder with your 

FMRs in it.  

o Choose the 2Danat SDT file. 
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 Notice the resolution automatically changed to 256 after clicking select first source file, but the # 

of Slices stays at 1.   

o Change this to your number of slices (27 for this example). 

 

 Click GO 

 File  Save as…  

o Name it according to the subject and date 

(i.e. the folder it is in).   

o You can easily accomplish this by 

selecting the name of the SDT file you 

used and changing/deleting the extension 

 Now you have your AMR file 

o You will see it displayed in BV’s main 

window 

o You should see the number of slices you 

specified earlier 

 

 

Linking the AMR File to an FMR File 

 

With the AMR file you just created still open, you can now choose any FMR File 

 File  Open… 

o Select any FMR file from your 

working directory 

 When opening an FMR while and AMR 

is already open, BV will automatically 

link all the FMRs from that session to 

the AMR 

 If you have your PRT files handy, I 

would suggest linking them now 

(slightly less work than linking later) 

 

Now you’ve linked your functional data to the 

appropriate anatomical slices 

 

 

 

Creating a 3D Anatomical (VMR) 

You may close anything that is open prior to 

creating a VMR. 

 

 Project wizard 

 Project Type: Anatomical 3D data set (VMR) 

 DICOM 



BRAIN VOYAGER QX v 2.4: PREPROCESSING v 2.0 (Sept 2012) - 10 - 

www.fmri4newbies.com 

 For the project name, include the subject code, scan date, and the words “anat” (e.g., 

AK11_121020_ANAT) 

 

 Browse for the folder containing your VMR files 

 

o There may be multiple VMR types – refer to your scanner notes to determine which are 

associated with your anatomical scan 

 

 

First thing you’ll have to do is adjust the contrast and 

brightness.  You want to be able to see the difference 

between white matter and grey matter, and you don’t want 

to lose any brain by making it too dark, if you just play 

with the numbers a little you’ll get a feel for it.   

NOTE: If you’re doing a high resolution 

anatomical and intend to segment this brain, then 

you just make your changes and close this box 

WITHOUT SAVING.  Saving will reduce the 

information stored from 16 bit to 8 bit, and 

apparently you can’t get this back. 

 

BV will automatically open the Contrast and Brightness 

window when you create a new VMR.  Typically around 

50/50 works best, but you can slide the sliders to make 

finer adjustments. 

 

Your new VMR should look something like the following: 

 

 

Notice that… 

o The VMR is untitled 

 

o The left and right are in 

radiological convention, 

meaning the left label is on 

the right side of our screen 

 

o Note: do NOT switch to 
neurological convention. 

Ultimately, it is safer to 

manually mirror flip your 

graphs after your analyses 

are complete.  

 

o The SAG, COR and TRA 

titles do not correspond to 

the proper views of the 

brain 



BRAIN VOYAGER QX v 2.4: PREPROCESSING v 2.0 (Sept 2012) - 11 - 

www.fmri4newbies.com 

 

 

 

 After you’ve created your VMR you should consider running an inhomogeneity correction to 

clean it up. To do so, go under volumes and select inhomogeneity correction, v16 tools… 

o First load your .v16 and then click “go” to initiate the auto-IIHC. After the correction you 

should have a new IIHC VMR file that you will use for the following ACPC 

transformation 

Align the Brain to the Anterior Posterior Commissure (ACPC) 

The next steps are important for being able to compare brains of different people, or even the same brain 

from different scan sessions.  When the brain is scanned, it could theoretically be in any orientation in 

space.  We are trying to align the brains along the same axis.  To do this, we choose two midline 

structures that are identifiable in all brains, the Anterior Commissure (AC), and Posterior 

Commissure (PC). 

 

 Volumes  3D Volume Tools… 

 Select the Full Dialog >> button 

o Select the Talairach tab 

o You can attempt to automatically have BV detect MSP, AC, & PC however this may 

not be effective depending on what orientation your subject was scanned in (e.g., 

supine with a head tilt) 

o Otherwise, select manual AC-PC transformation and locate these points yourself 
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NOTE: Can’t see past the crosshairs?  There’s a hotkey 

to get rid of them. Type A, but your active window has 

to be the one with the picture. 

 

If you’re having trouble deciding between a couple 

slices, we suggest choosing the bottom-most AC point, 

and the top-most PC point. 

 

You can navigate with either the mouse or the curser.  

Up and down will move through the Z direction, right and left will move accordingly and SHIFT + up or 

SHIFT + down will move front to back. 

 

Control T, or control right-click will zoom in on the different views, pressing “A” will remove the 

crosshairs. 

 

 Once you find the AC point and select OK, 

you will see the BV view change to 6 

windows 

 Select Find AC-PC Plane… 
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 A good reference point is to look for a “sideways V” formation in the sagittal view to align 

horizontally with the AC point (see caption) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Play with the rotation 

values until you can see 

the PC in the bottom 

right view 

o The top 3 views 

will remain 

constant while the 

bottom 3 will 

show the effect of 

your rotation 

o The crosshairs are 

exactly at the AC 

point. 
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o Rotations occur about the AC point 

o Look for the brightest “bridge” 

 The PC is more difficult to see in some subjects.  Make sure you get a second opinion until 

you’re comfortable, as this is a very important step. 

 

PC will look something like this: 

 When you’re happy, select OK 

 Now select Transform… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Select Cubic spline interpolation 

 Notice that by selecting GO, BV will create 

another VMR with the extension: 

_raw_SAG_ISO_ACPC 
o Also notice a _ACPC_TRF file is 

automatically made for you.  This is a 

word document that tells you all the 

translations and rotations you had to make 

to the raw data in order to get the 

orientation you have now.  This file will 

be used to make the same changes to your 

functional data when you create your 

VTCs. 
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Talairach the Brain 

This step involves making each brain not only align the same way, but also to take up the same amount 

of space  This enables you to compare areas of activation between different people with differently sized 

brains. 

 

First ensure that you have the _raw_SAG_ISO_ACPC VMR open in BV. 

 Volumes  3D Volume Tools… 

 Select the Full Dialog >> button 

 Select the Talairach tab 

 

 

 

The AC point has already 

been defined (by you) so if 

you click on Show Point, it 

should take you to where you 

thought your AC was.  When 

you click on PC, It will take 

a guess at where the PC is, 

but will most likely be 

wrong, but only in one 

dimension.  It should still be 

on the midline, in line with 

the AC, and it should still be 

found in the same transverse 

plane as the AC, so navigate 

to it (usually it’s more 

posterior than BV guesses it 

is) and click on it to put the 

crosshairs there, then click 

Set Point.   

 

NOTE: If you have to navigate away from the transverse plane that you are already on, (i.e. if 

you have to move the cursor up or down through the brain to find the PC point), then you did a 
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bad job at choosing your AC-PC plane, and you should go back and redo that step better the 

second time.  

 

Use BV’s Auto-Detect option and then, for each of the points in the list, click on them, and verify that it 

is accurate. For any changes you need to make, click “Set Point”. For each point, you want to capture 

the slice where you first start to see actual brain.  Don’t forget that left is going to automatically assume 

the right side, and vise versa.  Ignore this, and specify the proper sides.  Don’t worry if it still ignores 

you when you check back (this glitch may have been corrected in the newer versions of BV). 

 

If you’re trying to move around the brain minutely, up and down arrows will move through the Z plane, 

the left and right arrows will move through the X plane, and holding down SHIFT and the up and down 

arrows will move through the Y plane.  Typing the key “A” will remove the crosshairs. Ctrl T will blow 

up the views to zoom in on one view. 

 

 When you have specified all the points, click Save TAL… 

o Name the TAL file as follows: YYMMDDxx_raw_SAG_ISO_ACPC_talpoints.tal 

(add _talpoints to the end). The new filename will appear in the box below Save TAL… 

Creating the TAL VMR 

This step involves actually manipulating the brain to fit into Talairach space. 

 

 Volumes  3D Volume Tools… 

 Select the Full Dialog >> button 

o Select the Talairach tab 

o Click the ACPC -> TAL… 

button 

 

 

 

 

 Select Sinc Interpolation 

 Notice that BV automatically located your TAL 

file 

 Also notice that there is no ACPC listed in the 

long file name, QX just drops it, but it is still 

alright. You may add in _ACPC before the _TAL 

extension if you wish.   

 Click GO (this operation will take a few minutes) 
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Talairach Quality Control 

There are two things to check before we go any further.  We want to make sure we’re not doing 

anything crazy in between steps.  We started out with the _RAW, then _RAW_SAG, then 

_RAW_SAG_ISO and so on, so you can convince yourself that you didn’t screw up by starting at the 

first step and back loading the next step on to it.   

 

In this example, we have the _TAL.vmr open, and we’re going to back load the step previous to it, the 

_ACPC.vmr. 

 

 File  Load Secondary VMR… 

o Select the _ACPC.vmr and Open it 

 Toggle between the two VMRs with the f8 key 

o Notice that the arrows at the 

top will indicate which VMR  

o BV is currently displaying 

 

As you are switching back and forth, your job is to make sure it doesn’t flip (left to right). If it flips, then 

you must have done something in an earlier step to flip the data, not just the labels when you converted 

to neurological convention. There should be some normal skewing between TAL and ACPC VMRs due 

the different transformation processes. 

Coregistration (Aligning Functionals with the Anatomical) 

BV Help says:  The coregistration of data sets is an important prerequisite for analyzing and visualizing 

functional data in 3D space, i.e. in a standard reference system such as Talairach space. The 

coregistration of functional (FMR) and 3D anatomical (VMR) data sets is necessary to convert the 

original slice-based functional data into a series of volumes in a known 3D space. The transformed 

functional data files are called "volume-time-course files" or simply VTC files. These files contain the 

proper time courses "behind" the voxels of the subject's VMR data set. In combination with additional 

spatial transformation files, VTC files can be created in standard Talairach space, which is, for example, 

necessary to run Talairach-based group analyses. 

 

The coregistration of two 3D (VMR) data sets is very helpful if the same subject has been recorded in 

multiple scanning sessions. If the VMR data set of scanning session 1 has been transformed in ACPC 

and Talairach space, the creation of VTC files in Talairach space can be performed automatically for 

session 2, if the VMR data of scanning session 2 can be coregistered properly with the (ACPC 

transformed) VMR data from scanning session 1. 

NOTE:  Coregistration assumes that 3D data sets are available in a standard, sagittal orientation, 

for details see the topic "Standardization of 3D data sets". 

 

Open your untransformed VMR (anat_IIHC.vmr). This is what we use to align the functionals (not the 

_TAL, because it’s stretched and squished to fit into the Talairach standard brain).  You will be 

Talairaching at a later step in the coregistration. 

 

 Volumes  3D Volume Tools… 

 Select the Full Dialog >> button 

o Select the Coregistration tab 

 Click Select FMR… 
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o Choose the fmr closest to your anatomical 

o Choose the raw fmr (not the 3DMCTS) 

 

 

Your screen should now look like the 

following: 

 

BV defaults to having Blend: Transparent 

selected (which superimposes a blue 

transparent image of the FMR on to the target 

VMR). 

 

I find it easier to alternate between the two 

files by repeatedly clicking Show 

transformed (or Show target) (hotkey is F5) 

 

 

 

Notice that the views of the brains don’t 

match up.  Also you can see that the bottom images are blurry, which is because they are the functional 

data with the functional resolution (probably 3x3x5), not the anatomical (1x1x1). 

 

We want to reorient the functional to be superimposed with the anatomical.  

 

 click Align… 

 

 

 

 

 

 

 

 

 

 

 

 In the Coregistration window that just opened, select the Initial Alignment tab. 

o Select Based on the FMR and 

VMR header information 

 

o Then “RUN IA” 
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 Now select the Fine-Tuning Alignment tab 

o Select Gradient-based affine 

alignment  
o Then under Options… change the 

Transformation to Rigid Body 

o And click Run FA 

 

 

 Here, it would be worth it to verify 

That BV has properly aligned your FMR and 

VMR 

o Toggle F5 to flip back and forth from your anatomical to your functional view and see if 

they are lined up. You can manipulate the functional view via the translation and rotation 

coordinates in 

3D volume tools 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

o Once you are content with the alignment select Manual 

alignment (under Fine-Tuning) 
o This will save the values you just input into the 

Translation and Rotation fields to align the brain 

o Click GO 

 

 

This will save a TRF (transformation file) which records the values 

you used to align the FMR and VMR.  This file will be used when 

creating your VTCs. Notice that when you selected Initial alignment 

already performed, the Run IA button at the bottom of the Coregistration window grayed out.  As a 

result, only an FA TRF will be saved. This fact is important for when it comes time to make your VTCs.  
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The file name for the newly saved TRF is the following: 

 

It contains the name of the 

VMR and FMR used in the 

alignment, as well as the 

extension _FA to show that 

it is a fine-tuning alignment 

file. 

 

 

 

 

Creating a Volumetric Time Course (VTC) 

First, in order to have the option to make a VTC, you must have a VMR open in BV.  It can be any 

VMR, it doesn’t matter which because it won’t have anything to do with what you select for the VTCs.   

 

I will cover two ways to make VTCs; one using Haitao’s VTC Creator Script (the fast way) and the 

regular way of creating VTCs using BV (the slow way).   

 

The Fast Way 

 With any VMR open, select Scripts  VTC Creator No IA  

o Recall that when you did the coregistration, you did not save 

an IA TRF file, because you had already performed the initial 

alignment.  As a result, you select this script.   

 Click Create VTC 

o Click OK on the next dialog box to 

browse to the folder containing all your 

data (VMRs, FMRs, AMR, SDTs, etc.) 

 

 

 

 

 

 Make sure you have your working 

directory selected in the explorer window 

(not opened), otherwise the script will tell 

you ‘file not found’ 

 Click Choose 

 

 

 

 

 The script will now prompt you to select all the 

FMRs from your session 
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o Be careful to select the ones that have gone through the proper filtering 

(_LTR_THP3c.fmr) 

 Select Open when all the FMRs have been chosen 

 Now the script will prompt you to select the _TAL VMR, the _FA TRF, the _ACPC TRF, the 

_ACPC_talpoints TAL 

o For each of these there should be only one option available in the explorer window, select 

it and click Open 

 The script will now prompt you with the following message: 

 

 Always select No 

 BV will now create each of the VTCs sequentially 

(corresponding to the number of FMRs) 

o This will take a while, go do something 

 

 Once BV finishes, the script will inform you about the log file it created.  The VTCs will appear 

in the directory you specified earlier 

 

The Slow Way 

 Again, you must have a VMR open 

in BV (any will do) 

 Analysis  Create 3D-Aligned 

Time Course (VTC) Data… 

 First browse for the preprocessed 

FMR you would like to start with  

o The reason this is the slow 

way is because you can only 

select one FMR at a time 

 Now you must select the _IA TRF 

file you created 

 Then select the _FA TRF  

 Then select To ACPC in the top 

options under spatial transformation 

of functional data 

 Click GO  

 After you have transformed to 

ACPC, repeat for TAL. This way 

you will have the option to compare 

within (ACPC) and between (TAL) 

subjects.  

o Note: When transforming to TAL you will need to select the ACPC.trf file again in 

addition to the .TAL file  

 

VTC Quality Control 

 Open the _TAL VMR 
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 Analysis  Link 3D Time Course (VTC) File… 

 Browse for one of the TAL VTCs you have created 

 Click OK (leave access mode on store reference to VTC file) 

 

 Volumes  3D Volume Tools… 

 Select the Full Dialog >> button 

o Select the Spatial Transf tab 

o Click Show VTC Vol 

 This will display the 

blurrier functional image 

of the VTC 

o Exit the Volume Tools and 

click on the brain 

 Toggle between the VMR and the VTC 

using the f8 key 

 Now you can roughly verify that the two 

files are properly aligned 

 

 

 

 

 

 

 

 

 

 

 

 

 

Creating and Linking Protocol (PRT) Files 

 

I will cover 2 ways to create PRT files; one with the MATLAB script PRT Maker (the fast way), and 

the other is the regular way with BV (the slow way). 

 

The Fast Way 

Create excel document with 4 columns of data as follows: 

 

 Open MATLAB 

 Type ‘prt_maker’ 

 Search for XLS document just created 

 Save PRT with the same name 

 Experiment name: same as run type (previous names) 
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 Name and color conditions as they are in the experiment protocol  sheet 

 Complete for all different run types 

 

NOTE: You still need to link these PRT files to VTCs. 

The Slow Way 

 Open your VMR 

 Link the VTC for which you would like to create 

a PRT 

o Analysis  Link 3D Time Course 

(VTC) File… 
o Browse for the desired file 

 Analysis  Simulation Protocol… 

o Experiment = name of the type of run 

corresponding to your VTC 

o Click Add to add the desired number of 

conditions (color them according to your 

own protocols) 

o Double-click the conditions to change their names 

 Click Intervals >>  

 

 
 Click Show Plot at the top to see what your protocol will look like 

 Enter the total number of volumes for the run in the NrOfTimePoints: field 

 Select one of the conditions and Click Add under the Intervals field 

 Now set the start and stop values for each interval you add until you fill the protocol 

 Click Save .PRT… 

o Usually these are name according to the type of run (ie. FEF Localizer) 

o Saving the protocol will automatically link it to the VTC you originally loaded 
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 This can be seen in File  VTC Properties… under Linked protocol file 

 

 

 

Linking PRTs to VTCs 

To link a PRT protocol file to other runs (VTCs), simply have a 

VMR open and link a new VTC to the VMR. 

 Analysis  Link 3D Time Course (VTC) File… 

o Browse for the desired file 

 File  VTC Properties… 

o This time, browse for the desired PRT file in the 

Linked protocol file field 

 Note: if you linked your PRTs earlier the 

protocol file is already there 

o Click Save 

There is a new way using matlab to do this much quicker, 

see Teresa or Adam 

 

Analysis: 

The first step to analyzing your data is to establish some predictions, and then have the computer 

tell you what voxels are behaving in the way you would predict.  We know that the activation is 

not instantaneous, and that it follows an arguably predictable path.  Alternatively, we can data 

mine using deconvolution analysis, to determine what the activation pattern really does look like 

in our set of runs. 

General Linear Model: Single Study 

You use this option to make SDM’s (Single Run Design Matrix). Ctrl + G will open the Single Study 

General Linear Model Window.  You can choose to define predictors, which will automatically select 

the Hemodynamic Response Function that is specified in the options button. 

 

If you have just opened BV, you will need to open a vmr (TAL or ACPC) and link it to your first VTC 

time course (Ctrl + K). 
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If you have used Adam’s PRT maker and there is no activity in your error term, you should delete the 

error predictor after clicking “Define Preds”. To verify whether you have activity in this predictor, use 

the scroll under “Predictors” – do not click on the predictor within the list. Right-clicks and left-clicks 

on predictors in that list perform specific functions. To delete the error predictor, scroll to its 

corresponding number and click “Del Pred”.  

 

 

After you have done this, click Save… In the title you can omit information about preprocessing/TAL 

space/ACPC space and add in information regarding how predictors were formed (e.g., HRF or 

deconvolution).  

 

Note, if you have received the error below (see caption), you forgot to delete a predictor that is not 

associated with any 

activation.  
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 Repeat this process for all of your VTCs (i.e., link a new VTC, define predictors again, etc.) 

 

It is recommended that you also define your predictors using a deconvolution in addition to only HRF. 

To do this, click on “Del All” and then go under Options… Under the Deconvolution tab adjust the 

number of data points and then click “Define Predictors”. 

 

 

 

 

 

 

 

 

 

 

 

 



BRAIN VOYAGER QX v 2.4: PREPROCESSING v 2.0 (Sept 2012) - 27 - 

www.fmri4newbies.com 

General Linear Model: Multi Study 

To view the activation from multiple VTCs, or see multiple orders of the same experiment at the same 

time, you must run a Multi Study GLM.  This section first assumes that you have gone through the 

Single Study window and created SDMs corresponding to each of the VTCs you want to run in the 

Multi Study. 

 

NOTE: When adding predictors while making SDMs for the same experiment, you must add the 

conditions in the same order.  Otherwise when it comes to this step, you’ll be screwed and will 

have to remake them. 

 

 Open one of your vmr’s 

 Analysis  General Linear Model: Multi Study… 

 Select Add To List… 

o Now you will be 

prompted to select the 

desired VTC and the 

corresponding SDM 

for each of the runs in 

your experiment 

o After adding the first 

run, select Add To 

List… again until you 

have added all your runs  

o In the window displaying your added VTCs and SDMs, check to see that you have not 

added two of the same VTC and also that the names of your predictors follow the same 

order (this example has no order, just one predictor). 

 Copy the text in the resulting GLM file field (circled in the diagram), Click Save .MDM… to 

preserve the Multi Study you have just set up.  This is a text file that is easily modified to save 

you from doing this more than once. Use the text you copied earlier to name the MDM. 

o Doing this will also save a GLM file 

 Click GO and BV will show you the activation associated with the VTCs and SDMs you 

selected 

 To set different contrasts for the predictors you defined, select Analysis  Overlay General 

Linear Model 

o Contrasts are set with + and – in the box beside each condition 

o You may save a created contrast as a GLM file by clicking Save 

o  .GLM… 

o Click OK to view the resulting activation on the brain 

 

Creating Event-Related Averages (AVG)  

With a Multi Study or Single Study GLM already running, you can set up a plot such that for any 

selected area you can view a graph displaying the average signal change across all the repetitions for 

each condition.  This is referred to as an event-related average. 
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 Analysis  Event-Related Averaging… 

 The following window first displays 

the VTCs that were part of the Multi 

Study GLM that was running 

 Select the conditions you would like 

to plot to display in the Available 

conditions… field 

o BV will show you a sample 

of what the plot will look like 

 Set the number of data points (in 

volumes) in the Pre: and Post: fields 

o For this experiment, I would 

set them to 0 and 6, as each 

state is 6 volumes in duration 

o However, you may expand 

the range depending on what 

you want to get out of the 

graph  

 Keep File based selected 

 Click Create AVG 

o BV will now prompt you to 

name the AVG file 

o Typically the name includes 

the run type, the pre-post range, the run numbers of the VTCs and that File based was 

selected 

o Refer to the following example: 

 

 

 

 

 

 

 

 

 

Viewing Event-Related Averages 

 While running the Single or Multi Study you had open while creating the AVG file, Right-Click 

on any activated area in the brain 
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o Select Show ROI Time Course 

 Select the small 

green square to 

expand the time 

course window 

 Browse… for your 

AVG file in the 

Event-related 

averaging field 

 Select Enable to 

view the plot 

 By right-clicking 

on the graph you 

will gain access to 

more advanced 

properties 

 

 

Teresa’s file organizing system 

 

Your data is expensive and if someone needs to back track through it 10 years from now they should be 

able to navigate through your folders in a sensible manner. That being said, Teresa suggests that in 

addition to adopting the file naming system within this document that you keep your files organized like 

so: 

 

Your pathway should begin a folder containing all the files for one subject (e.g., fmr’s, vmr’s, mdm’s). 

This subject’s code is QN24 and the data was collected July 4th, 2012.  
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The files displayed after you opened the folder should be your vmr’s, avg’s, mdm’s, glm’s, and voi’s. 

These are the files that you and others will most likely want to easy access to. You should also have a 

folder here containing all of your raw and preprocessed data (e.g., dcm’s, fmr’s, sdm’s, vtc’s, etc.) – 

these are likely of less interest to someone back-tracking through your project.  

 

 

 

 

The pathway will end at this folder (i.e., no more sub-folders) 
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