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1. DATA IMPORTING AND FORMATTING 

 

1.1 Folder Creation: Keep your data on a portable hard-drive. This will free up 

space on the lab computers and it will allow you to take your data with you to 

any computer in the lab in case your computer is occupied. 

Create a Folder on a portable hard-drive under your own name. Create 

another folder inside of that which is named something like: 

 (experiment name)_##(subject initials) 

 ex. ObjectRecog_01SK 

     

1.2 Download from Server: Data from the fMRI is reconstructed and transferred 

to the IRF (Indiana Research Facility) server, usually by the operator. You need to 

get it off the server to analyze it. The server is behind a firewall and is only 

accessible from some sub-networks on campus, and then only through SFTP or 

SMB protocols. 

If you are on a Windows operating system,  

a. On the desktop, click Start>> Run>> LƴǎŜǊǘ Ψ\\156.56.252.67Ω  

b.    Open your subject folder and select all files 

c. Click and Drag the files into the folder that you created in 1.1 

 

* Note: If you are using Macintosh OS X, you can use either Terminal application or 

ƻǘƘŜǊ ƎǊŀǇƘƛŎŀƭ {C¢t ŦǊŜŜ ǿŀǊŜǎ ǎǳŎƘ ŀǎΩ CŜǘŎƘΩ ŀƴŘ ΨCǳƎǳΩ ǘƻ ŎƻǇȅ ǘƘŜ ǘǊŀƴǎŦŜǊǊŜŘ ŦƛƭŜǎ 

from the server.   

 

1.3 Rename DICOM Files: The raw reconstructed DICOM format files from the 

MRI cannot be read correctly by BrainVoyager without a modification to the 

filenames. You need to rename the DICOM files.  

CƛƭŜҔҔwŜƴŀƳŜ 5L/ha CƛƭŜǎΧ 
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  a. Click Browse and choose the folder of interest 

  b. Click GO 

  c. Repeat steps 1.1 through 1.3 for all subjects 
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2. CREATING TWO-DIMENSIONAL FUNCTIONAL DATA SETS (.FMRs) 

Functional Scans are obtained independently of the Anatomical/Structural Scans. You 

import them in separate steps.  

  

2.1 Create Project: This will show you the individual slices (the number of slices 

varies on experiments) across the whole timeline for each run. Runs are made of 

blocks, and blocks are stimulus presentations described by conditions, for 

instance, a block of intact object images. For the purposes of this manual, the 

construction of an experiment will be thus: 

Experiment > Subjects > Runs > Blocks 

  e.g. ObjectRecog > 01SK > run10 > block_scrambled 

For all of the values that vary depending on the experiment, you will have to 

refer to your MR Log Sheet.  

  CƛƭŜҔҔbŜǿ tǊƻƧŜŎǘΧ 

 

a. Check Functional MRI data set (FMR) 

b. File Type: Choose DICOM 

c. Click {ŜƭŜŎǘ ŦƛǊǎǘ ǎƻǳǊŎŜ ŦƛƭŜΧ 
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 Choose the first file of functional series (e.g. 0003.0001.0001.dcm) 

[Depending on the order of acquisition of your series, including 

scouts and anatomical scans, the first run will likely not be the 

first file. The first number in the renamed filenames is the series 

number. For example, in 0003.0001.0001.dcm, the series number 

is 3.] 

d. Enter number of functional slices for NrOfSlices. If it is not filled 

automatically, consult the MR Log Sheet, or ask operator. 

e. Enter number of Volumes. If it is not filled automatically, consult 

the MR Log Sheet, or ask operator. 

f. Set SkipNVols to zero. 

* Note: Conventionally, the first couple of volumes produce bad signals to be 

used in the analysis, but the fMRI scanner in the IRF automatically removes 

ǘƘŜ ŦƛǊǎǘ ǘǿƻ ǾƻƭǳƳŜǎ ǎƻ ǘƘŀǘ ǿŜ ŘƻƴΩǘ ƴŜŜŘ ǘƻ Ƴŀƴǳŀƭƭȅ ǎƪƛǇ ǘƘŜ ŦƛǊǎǘ ǘǿƻ 

volumes when we create new projects. 

g. Click GO. 

 

2.2 FMR Properties Window  
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a. Set gap thickness if it is incorrect (ex 0 mm) and check the verified 

box.  

b. LŦ tw¢ ŦƛƭŜǎ ǿŜǊŜ ŎǊŜŀǘŜŘ όŜΦƎΦΣ aŀǘ[ŀō ǇǊƻƎǊŀƳ ΨƳŀƪŜǇǊǘΦƳΩύ 

browse for appropriate PRT for the run in the Referenced protocol 

(PRT) file space. If not yet created, leave this blank. 

c. /ƭƻǎŜ ΨCaw tǊƻǇŜǊǘƛŜǎΩ ǿƛƴŘƻǿ 

d. Save the FMR file 

    File>>Save !ǎΧ όe.g. SubjectID_runX.fmr) 

*Note: PƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ǳƴŘŜǊǎŎƻǊŜ άψέ ŎƘŀǊŀŎǘŜǊ ƛǎ ŜȄǘǊŜƳŜƭȅ 

important!  

   

2.3 Stimulation Protocol:  

Analysis>>Stimulation Protocol 
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a. Click the Intervals button 

b. Add the appropriate conditions to the Condition List 

e.g. rest, scramble, intact 

  c. Add intervals using the Add button for every condition 

d. Build the appropriate protocol and choose Save .PRT... as 

SubjectID_RunX.PRT 

 

*Note: The same protocol (PRT file) can be used for many FMRs, but if the same 

protocol is used for different subjects, the actual file should be copied to each ǎǳōƧŜŎǘΩǎ 

folder. 

 

2.4 Data Preprocessing: This step is to correct for head movements, scanner 

drift, or other factors that might influence the data.   

 a. Open the FMR if you have not already done so. 

   File>>Open...>>SubjectID_runX.fmr 

Analysis>>FMR Data Preprocessing [Ctrl + P] 

b. Click Advanced to expand window   

 



 - 10 - 

c. Select preprocessing options:  

V 3D motion correction  

V Slice scan time correction 

V Spatial smoothing  

V Temporal smoothing 

d. Define slice scan time correction: 

 Interpolation = linear  

 [The default is Sync, which takes a longer time.] 

e. Define 3D Motion Correction: 

V Trilinear interpolation and Reduced data 

[This is always performed.] 

V Click Options  

 

V Set the reference volume to 1 

V For all runs, set intra-session alignment to the FMR 

that is the closest in time to the anatomical scan 

because it is most likely that the images collected 

during this run will have the smallest variance in space 

with the images from the anatomical scan. When all 

other runs are motion-corrected based on this run, we 
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can use this run as a reference run to coregister with 

anatomical scan later on in section 3.3. 

ŜΦƎΦ ǿƘŜƴ ǘƘŜ ƻǊŘŜǊ ƻŦ ȅƻǳǊ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ƛǎ ΨǎŎƻǳǘ 

Ҧ ǊǳƴмҦ ǊǳƴнҦ ǊǳƴоҦŀƴŀǘƻƳƛŎŀƭ ǎŎŀƴΩΣ Ǌǳƴо ǿƛƭƭ 

be used in the intra-session alignment all runs: run1, 

run2, and run3. 

V Click OK  

f. Define spatial smoothing: 

 Enter the FWHM  

 [FWHM is determined by your experiment, usually 

between 4 and 12 mm (e.g., 6 mm).] 

g. Define temporal filtering: 

Linear trend removal [This is always performed.] 

  h. Click GO 

i. This will create a new file with a long filename such as 

ΨSubjectID_runX_SCLAI_3DMC_SD3DSS6.00mm_LTR.ŦƳǊΩ 

   

*Note: Repeat all parts of section 2 for all functional runs. 
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3. ANATOMICAL 3D STRUCTURE 

 

3.1 Creating Three-Dimensional Anatomical Data Sets (.VMRs) 

  CƛƭŜҔҔbŜǿ tǊƻƧŜŎǘΧ 

 

a. Check Anatomical 3D data set (VMR) 

b. File Type: Choose DICOM 

c. Click {ŜƭŜŎǘ ŦƛǊǎǘ ǎƻǳǊŎŜ ŦƛƭŜΧ 

V Choose the first file of anatomical series  

(e.g. 0002.0001.0001.dcm)  

d. Enter number of anatomical slices for NrOfSlices 

[The standard at the IRF is 160 slices.] 

e. Select GO 

f. Save the VMR file 

    CƛƭŜҔҔ{ŀǾŜ !ǎΧ όe.g. SubjectID_3danat.vmr) 
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3.2 Iso-Voxel Correction: If the image appears squeezed between the ears, 

perform this step.  

     

a. Brightness/Contrast window 

V You do not need to do anything unless using for 

Ψ{ŜƎƳŜƴǘŀǘƛƻƴΩ ώǎŜŜ ǎǘŜǇ тΦмϐ. 

V Click OK when the balance is to your liking. 

V A popup window should appear asking if you wish to 

iso-voxel the image. Click OK. 

V Optional Step:  

 

 

 

 

 

 

 

 

 

 

 

 

 

If a popup window does not appear but it still looks  

squeezed, click Full dialog>> on the 3D Volume        
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Tools window. 

V Select the Spatial Transf tab 

V Click Iso-±ƻȄŜƭΧ 

 

ϝbƻǘŜΥ ±ƻƭǳƳŜǎҔҔо5 ±ƻƭǳƳŜ ¢ƻƻƭǎΦΦΦ ƛŦ ȅƻǳ ŘƻƴΩǘ ǎŜŜ ǘƘŜ о5    

Volume Tools window.  

 

b. Under the Interpolation options: 

V Select Trilinear interpolation 

c. In the Framing cube dimension: 

V Select 256 

d. Click OK  

e. ²ƘŜƴ ǘƘŜ Ψ{ŀǾŜ ŀǎΩ ǿƛƴŘƻǿ ŀǇǇŜŀǊǎΣ ǎŀǾŜ ƛǘ ŀǎ ǘƘŜ ŘŜŦŀǳƭǘ. Using 

default filename standardizes filenames across experiments. 

e.g. SubjectID_3danat_ISO.vmr 

f. The output VMR file should look like this: 
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3.3 Coregistration: In this step, you are preparing the 3D structural image to 

allow the functional slices to fit into it. You are basing it on only one run for this 

step. 

CƛƭŜҔҔhǇŜƴΧҔҔSubjectID_3danat_ISO.vmr 

 

 

 

In the 3D Volume Tools window, click Full dialog >>   
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a. Under the Coregistration tab, locate FMR-VMR Coregistration, 

click {ŜƭŜŎǘ CawΧ 

V Choose the functional run of interest1. This should be 

your reference FMR run used for 3D motion correction 

in step 2.4 (page 10). It is best to use the non-

preprocessed. 

b. Click Align 

c. A new window will appear 

 

 

V Click Run IA 

 

Functional images will be overlaid on the top of the 

anatomical VMR file: 

 

                                                 
1
 Coregistration is only needed for the run that you used in the 3D motion correction during the FMR data 
ǇǊŜǇǊƻŎŜǎǎƛƴƎ ƛƴ ǇŀƎŜ млΦ ¸ƻǳ ŘƻƴΩǘ ǇŜǊŦƻǊƳ ǘƘƛǎ ǎǘŜǇ ŦƻǊ ŀƭƭ ǊǳƴǎΣ ōǳǘ ŦƻǊ ƻƴƭȅ ƻƴŜ ǊǳƴΦ 
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d. Click Align once again 

V Click Run FA  

e. Optional Step: 

If there is a noticeable error, you will need to give it a new start 

position. 
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V Under 3D Volume Tools>>Coregistration, use the 

Translation and Rotation values to manually co-

register. 

V Get it as close as possible, and then run the Fine-tuned 

Alignment again. 

V Coregistration creates two transformation files, one 

with _IA.trf suffix and one with _FA.trf suffix. These are 

used later in the creation of VTC files [step 3.6]. 

 

3.4 Normalization: 9ŀŎƘ ǎǳōƧŜŎǘΩǎ ōǊŀƛƴ ƛǎ ƻǊƛŜƴǘŜŘ ŀƴŘ ǎŎŀƭŜŘ ǘƻ ŀ ǎǘŀƴŘŀǊŘƛȊŜŘ 

space. 

File>>Open...>>SubjectID_3danat_ISO.vmr 

a. In the 3D Volume Tools window, select the Talairach tab and click 

Find  AC point... 
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b. Identify the AC point on the SAG structural image [AC = anterior 

commissure] 

c. If needed, use the translation tool. You can also use Arrow and 

Shift-Arrow keys to move the cursor around.  

d. Click OK 

*Note: Once you find the AC Point, it is very important that you keep the 

crosshairs centered on the AC point until you click Transform a few steps from 

now. 
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e. Click  CƛƴŘ !/t/ ǇƭŀƴŜΧ [PC = posterior commissure] 

g. Using Y and Z rotation tools, align the bottom COR and TRA views 

so the hemispheres are symmetrically divided in half by the cross 

bars. 
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h. Rotate the brain in X direction until AC and PC points are aligned 

along the green horizontal bar on the bottom SAG view. 

i.  Click OK 

 

 

 

j. Click Transform... (*VERY IMPORTANT!) 

k. Click GO in the Spatial Transformation of VMR window  

V This creates ΨSubjectID_3danat_ISO_ACPC.vmrΩ. This 

also creates a transformation file with suffix _ACPC.trf, 

that is used later to create VTC files in step 3.6. 
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l. Using the dropdown menu, identify all points (AC, PC, AP, PP, SP, 

IP, RP, and LP)  

V Click Set point after each point is identified  

 

 

m. Click {ŀǾŜ Φ¢![Χ 

V A new window will appear. Click SAVE 

V This creates ΨSubjectID_3danat_ISO_ACPC.talΩ, which is 

a transformation file used later to create VTC files in 

step 3.6. 
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n. Click ACPC -Ҕ ¢![Χ 

V A new window will appear. Click GO 

V This creates ΨSubjectID_3danat_ISO_TAL.vmrΩ 

 

3.5 DCM Simplification: This step is to make the folder less cluttered.  

 a. Create a folder entitled ΨSubjectID_DCMsΩ   

b. Highlight and drag DCM files which you have already used to 

create FMRs and VMR. 

 

3.6 Average VMR Projects: Create an average structural volume across all 

subjects. It is customary to overlay group average SPMs on a group average 

structural volume. 

File>>Open...>>SubjectID_3danat_ISO_TAL.vmr 

a. Select the Talairach tab 

 

  b. Choose Combine data setsΧ 
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  c.  Select ΨSubjectID_3danat_ISO_TAL.vmrΩ from all subjects 

  d.  Click Average 

 

 

3.7 Creating Three-Dimensional Functional Data Sets (.VTCs): Transforms the 

FMR to a VTC using the coregistration (IA, FA), ACPC, and TAL transformations.  

File>>OpŜƴΧҔҔSubjectID_3danat_ISO_TAL.vmr 

In the 3D Volume Tools window, 

a. Click the Talairach tab 

b. Check Standard TAL points 

c. Check Display partial grid 

 

Analysis>>Create 3D-Aligned Time Course (VTC) File 
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a. Functional slice-based data file (FMR): 

V Choose the preprocessed FMR (e.g. 

SubjectID_runX_SCLAI_3DMC_SD3DSS6.00mm_LTR.fm

r 

b. FMR -> VMR coregistration file 1: 

V /ƘƻƻǎŜ ǘƘŜ ŦƛƭŜ ǘƘŀǘ ŜƴŘǎ ƛƴ ΨψL!Φ¢wCΩ 

c. FMR -> VMR coregistration file 2: 

V /ƘƻƻǎŜ ǘƘŜ ŦƛƭŜ ǘƘŀǘ ŜƴŘǎ ƛƴ ΨψC!Φ¢wCΩ 

d. AC-PC translation/rotation file: 

V Choose thŜ ŦƛƭŜ ǘƘŀǘ ŜƴŘǎ ƛƴ Ψψ!/t/Φ¢wCΩ 

e. Cerebrum border file for scaling: 

V /ƘƻƻǎŜ ǘƘŜ ŦƛƭŜ ǘƘŀǘ ŜƴŘǎ ƛƴ ΨΦ¢![Ω 
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f. Click GO 

 

*Note: You can use Auto fill in order for BrainVoyager to fill the blanks automatically. 

¸ƻǳ ǎƘƻǳƭŘ ƻǇŜƴ Ψ{ǳōƧŜŎǘL5ψоŘŀƴŀǘψL{hΦǾƳǊΩ ƛƴǎǘŜŀd of opening 

Ψ{ǳōƧŜŎǘL5ψоŘŀƴŀǘψL{hψ¢![ΦǾƳǊΩ ǘƻ ǳǎŜ Auto Fill. 

 

g. Repeat for all of your functional runs  
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4. GENERAL LINEAR MODELS  

 

4.1 Preparing Reference Time Course Files (.RTCs) 

CƛƭŜҔҔhǇŜƴΧҔҔSubjectID_3danat_ISO_TAL.vmr  

Analysis>>Link 3D Time Course (VTC) File... [Ctrl + K] 

 

a. Load the VTC file for which you wish to create an RTC  

b. Click OK 

c. Optional Step: 

If PRT is not associated, do this through VTC properties. 

File>>VTC Properties... 
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Under Linked protocol file, insert the appropriate PRT file. 

 

Analysis>>General Linear Model: Single Study... [Ctrl + G] 

 

a. Choose Options 

 

b. If REST is the first condition in protocol, then be sure Exclude first 

condition ώάRestέϐ is checked 

V If REST is last, then check 9ȄŎƭǳŘŜ ƭŀǎǘ ŎƻƴŘƛǘƛƻƴ ώάwŜǎǘέϐ 

V LŦ w9{¢ ƛǎ ƴŜƛǘƘŜǊ ǘƘŜ ŦƛǊǎǘ ƻǊ ƭŀǎǘΣ ǘƘŜƴ ŘƻƴΩǘ ŎƭƛŎƪ ŜƛǘƘŜǊΦ 

c. Make sure to check Apply HRF to create a model of the expected 

hemodynamic response using a canonical HRF. 

d. Click Define predictors  
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e. Click OK 

f. In the Single Study General Linear Model window, click {ŀǾŜΧ   

  e.g. SubjectID_runX.rtc 

*Note (Optional): If one RTC is used for many VTCs, you might prefer to save 

under a name like glmreference.rtc. 

g. Multi Study (several subjects): /ƭƻǎŜ Ψ{ƛƴƎƭŜ {ǘǳŘȅ DŜƴŜǊŀƭ [ƛƴŜŀǊ 

aƻŘŜƭΩ ǿƛƴŘƻǿ and repeat this step for all runs. 

 *Note (Optional): When you perform a single study GLM with only one 

subject, click GO. 

 

4.2 Multi-Study General Linear Model 

 

4.2.1 Random-Effects Analysis (RFX): Random Effects should be used 

when you are comparing many subjects (e.g., more than 10 subjects) and 

you would like to infer the results to the population as a whole.  

Analysis>>General Linear Model: Multi Study, Multi Subject... 

 

a. Click !ŘŘ ǘƻ ƭƛǎǘΧ 

b. Add appropriate pairs of VTCs and RTCs by clicking Add to list... 

ŦƻǊ ŜŀŎƘ ǇŀƛǊ ό5ƻƴΩǘ ǳǎŜ ǘƘŜ Ψϝψо5a/ΦǊǘŎΩ ƻǊ Ψϝψ5aΦǊǘŎΩ) 
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c. Random Effects (comparing several subjects): Select RFX GLM, %-

transform, and Separate subject predictors  

d. Click Save .MDM... ŀƴŘ ǎŀǾŜ ŀǎ ΨǎǳōƧectL5ΦƳŘƳΩ 

e. Click GO 

 

4.2.2 Fixed-Effects Analysis (FFX): Fixed Effects should be used when you 

are analyzing a single subject or a small number of subjects. 

Analysis>>General Linear Model: Multi Study, Multi Subject... 

 

a. Fixed Effects (One subject): Select z-transform. Make sure 

Separate subject predictors is NOT selected. 

b. Other steps are the same as in step 4.2.1 

 

4.3 Contrasts: Contrasts are used to directly compare conditions. 

 

4.3.1 Random-Effects Analysis (RFX) 

!ƴŀƭȅǎƛǎҔҔhǾŜǊƭŀȅ DŜƴŜǊŀƭ [ƛƴŜŀǊ aƻŘŜƭΧ 
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a. For the first subject, click on the box beside a condition (e.g. 

V_Objectύ ǎƻ ƛǘ ƛǎ ƭŀōŜƭŜŘ ǿƛǘƘ ŀ ΨҌΩ ŀƴŘ ŎƭƛŎƪ ŀ ǎŜŎƻƴŘ ŎƻƴŘƛǘƛƻƴ 

(e.g. V_Textureύ ǎƻ ƛǘ ƛǎ ƭŀōŜƭŜŘ ǿƛǘƘ ŀ Ψ-ΩΦ The + and ς signs should 

propagate to the other subjects.  

b. Click OK. This will show you a contrast map. 

 

4.3.2 Fixed-Effects Analysis (FFX) 

!ƴŀƭȅǎƛǎҔҔhǾŜǊƭŀȅ DŜƴŜǊŀƭ [ƛƴŜŀǊ aƻŘŜƭΧ 
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a. Contrasts are selected the same as for RFX. 
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5. OVERLAY VOLUME MAPS 

Use this step to change the threshold values against which the activation will appear in 

the VMR. In the COR view of the VMR, the decimal statistical probability of the 

activation shown due to chance is represented as the raw p-value, the Bonferroni 

corrected p-value (p(Bonf)), and the False Discovery Rate corrected q-value (q(FDR)). 

 

 5.1 Statistic Value / P Value 

        

a. To change the threshold values, click the increase/decrease 

threshold buttons in the left tool box.    

b.  To change the threshold in a more precise manner: 

  Analysis>>Overlay Volume aŀǇǎΧ 
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c. Select Statistics tab 

d. Under Thresholding, check Use statistic value 

e. Under Confidence range, change the Max and Min values [Change 

Min value first and then Max] 

f. Optional Feature:  

 You can specify the p value you want to use under Map Options. 

 

V Select Map Options tab 
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V Under Threshold using p value, enter the p value you 

want in the box 

V Click Apply 

g.  Click Close 

 

5.2 Cluster Threshold: Functional subdivisions in the brain tend to be bigger than 

a voxel, and you can optionally use a cluster size filter. 

 

a. Select Statistics tab 

b. Under Cluster threshold, check Enable 

c. Enter the threshold number of voxels per cluster [Conventionally 

use the cluster size of 1/4 cm3, which will be 250 voxels when the 

voxel size is 1 X 1 X 1 mm.] 

 

5.3 False Discovery Rate (FDR): FDR corrected q value. Since the GLM performs a 

univariate t-test for every voxel, which causes a mass-univariate testing, there 

will be a lot of false positives (voxels activated when there is no true effect in the 

data) on a given alpha value of, for instance, .05. FDR controls for the proportion 

of false positives committed out of all significant comparisons. 
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a. Select Statistics Tab 

b. Under Thresholding, check Use FDR 

c. Under False Discovery Rate (FDR), enter the threshold q-value 

d. Optional Step: 

 You can combine FDR correction with Cluster thresholding. 

 [see step 5.2] 

 

5.4 Bonferroni Correction: Bonferroni corrected p value. This is the strictest and 

most conservative correction to the mass-multiple comparison problem. It 

divides the alpha value by the number of voxels tested, correcting for every 

single voxel being used in the analysis. 
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 a. Select Map Options tab 

 b. Under Threshold using p value, check Bonferroni 

 c. Enter the Bonferroni corrected p value in the box 

 d. Click Apply 

e. Optional Step: 

 You can combine Bonferroni correction with Cluster thresholding. 

 [see step 5.2] 

 

5.5 Overlay: Use this step to compare different GLMs (differences due to 

conditions and subjects). 
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a. Select Browse tab 

 

b. Double click on the column under Map Name to name the current 

GLM contrast [Use a short description of what is being shown on 

the map. 9ΦƎΦΣ ŀŎǘƛǾŀǘƛƻƴ ŦǊƻƳ ΨǾƛǎǳŀƭ ƻōƧŜŎǘΩ ŎƻƴŘƛǘƛƻƴ ς activation 

ŦǊƻƳ ΨǾƛǎǳŀƭ ǘŜȄǘǳǊŜΩ ŎƻƴŘƛǘƛƻƴΥ ±ψ hōƧŜŎǘ - V_Texture] 



 - 39 - 

c. Make sure you have selected an appropriate p value, FDR q value, 

or Bonferroni corrected p value [see step 5.1 ~ 5.4] 

d. Click Save .VMP...   

e. Create the second Map using different criteria [see step 4.3] 

 Analysis>>Overlay General Linear Model... 

 

Analysis>>Overlay Volume Maps... 
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   Repeat steps 5.5.a ~ d with a different Map name. 

f. Click Add .VMP... ŀƴŘ ŀŘŘ ǘƘŜ ŦƛǊǎǘ aŀǇ ȅƻǳΩǾŜ ŎǊŜŀǘŜŘ ǘƻ ǘƘŜ 

second Map. 

 

g. Select one of the VMPs of which you want to change the map 

color and go to Statistics tab 

 

 h. Check Use CMP colors instead of Use LUT colors 
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 i. Click color boxes to change Max or Min colors 

 

j. The following window will appear. Choose the desired color and 

click OK. Be sure that you repeat this for the max/min component 

you did not define.  
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k. Once youΩve chosen the colors, go to Settings tab and select 

Multiple selections under Map selection mode in order to show 

both maps simultaneously on the anatomical VMR image.  

 

l. Go back to Browse tab and select both VMPs. 
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m. Click Close.  

n. Two maps will be simultaneously overlaid on the anatomical VMR 

image (e.g., orange color for Ψvisual object ς visual textureΩ and 

blue color for Ψhaptic object ς haptic textureΩ).  
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6. REGION-OF-INTEREST (ROI) ANALYSIS 

 

6.1 Time Course Window 

Analysis>>Overlay General Linear Model... 

Load a group GLM and create a contrast map (e.g., here we create a map 

of ΨVisual ObjectΩ vs ΨVisual TextureΩ). Click OK. [see step 4.3] 

 

  Next, adjust the threshold. [see steps 5.1 ~ 5.4] 

Find the area that has high activation in the hypothesized brain region2.  

a.  Right click on an area of coloration and select Show ROI Time 

Course. 

b.  Click anywhere on the ΨROI Signal Time CourseΩ window to expand 

the menu. 

                                                 
2
 If you need help identifying the regions of activation, put the crosshairs on the region oŦ ƛƴǘŜǊŜǎǘΦ wŜŀŘ ǘƘŜ Ψ¢ŀƭŀƛǊŀŎƘ 

ŎƻƻǊŘǎΩ ƛƴ ǘƘŜ Ψ3D Volume ToolsΩ window and go to the website http://ric.uthscsa.edu/td_applet/ and type in the Z 

coordinate and find the exact location using X and Y coordinates. *Note: If you opened a group averaged VMR, you 

need to go to Talairach tab in the Ψ3D Volume Tools windowΩ and check either Display full grid or Display partial 

grid to get Talairach coordinates. 

 

http://ric.uthscsa.edu/td_applet/
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Time course from each individual run will appear as you choose 

the run under Multi-subject, multi-run time courses. 

  

6.2 VOI Analysis 

 

  6.2.1 ROI Details 

  Click Options. 
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  ΨROI Time Course OptionΩ window will appear. 

  You can find detailed information for the ROI youΩve selected.  

It shows you X, Y, and Z Talairach coordinates for the center of the ROI, 

the cluster size, and the number of voxels in the selected ROI. 

  To get more detailed information, you may click ROI Details... 

 

 

6.2.1 Define VOI 

a. Click Define VOI... 
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This saves the location you are going to pull data from so that you 

 can come back to it later if needed. 

 

b. Name the selected ROI based on functional cluster and choose the 

color in the ΨDefine Volume-Of-Interest (VOI)Ω window. If you are 

selecting separate ROIs from each subject, you may want to name 

the VOI as Subj_ΩName of the ROIΩ (e.g., SK_RightFG). Click OK. 

 

c. ΨVolume-Of-Interest AnalysisΩ window will appear. 

Click save and save it under the same name as above. [Make sure 

that there is a VTC file for the same subject in the Time Course 

files window.] 
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d. To add more VOIs, leave this window on and repeat the steps 

above for your other ROIs. In the example below, right and left 

fusiform gyri have been added. 

 

e. To show both ROIs overlaid on the anatomical VMR image, select 

both of them using [Shift] key and click Show VOIs. 
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Select ROIs using [Shift] or [Ctrl] keys, and try Show VOIs, Hide 

VOIs, a AND b, and a OR b. 

f.  Close the ΨVolume-Of-Interest AnalysisΩ window. 

 

6.3 Averaging Files 

Analysis>>Event-wŜƭŀǘŜŘ !ǾŜǊŀƎƛƴƎΧ 

a. Functional data files (VTCs) are automatically listed from current 

GLM file. You can remove or add runs if needed. Select the 

available conditions in referenced protocol files (you probably 

ǿƻƴΩǘ ǿŀƴǘ ǘƻ ƛƴŎƭǳŘŜ ǊŜǎǘ ŎƻƴŘƛǘƛƻƴǎύ 

b. Set the number of data points before and after onset that you 

want to include. 

c. Under Percent signal change, three types of baseline  

computation, select file based to separate baseline from each run 

in the computation.  

d. In the Average From: and To fields, enter 0s or leave them as the 

default. 

e. Click Create AVG. 
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f. Save the AVG file. 

 

 

 

g. Go back to step 6.1 and right click on an area of coloration and 

select Show ROI Time Course. 

h.  Expand the menu by clicking anywhere on the ΨROI Signal Time 

CourseΩ window. Under Event-related averaging click Browse and 

find your .avg file. 
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   Event-Related Averaging Plot will appear. 

The vertical purple lines represent onset and offset of stimuli 

presentation, and variable bars represent standard errors of the 

data points. [If there were 2 subjects and each subject had 4 data 

points, the degrees of freedom used here will be 7 (= 8 data 

points -1) instead of 1 (= 2 subjects -1).] 
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6.4 Export Texts: You are able to take the % BOLD signal data and export it to .txt 

file to analyze it with different programs if you wish.  

 

 6.4.1 Individual Runs 

a. Select one of your Regions-of-Interest on the activation map. 

 

b. Select the run of which you are interested in analyzing the data 

under Multi-subject, multi-run time courses in the ΨROI Signal 

Time CourseΩ window. 

c. Click Export ¢·¢Χ   

d. {ŀǾŜ ǘƘŜ ŦƛƭŜ ŀǎ ΨǎǳōƧŜŎǘL5_ROI_run#.txtΩ. 

  eg. TI__LOC_run1.txt 

e.   Repeat the above steps for all runs and all regions of interest. 

 

6.4.2 Averaged Runs 

  a. Bring up the ΨEvent-Related Averaging PlotΩ window [see step 6.3]. 
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b. Right click on the window and select Show options dialogue... 

from the pull-down menu. 

 

  c. Click Data table... in the ΨPlot OptionsΩ window. 
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d. Click Save... in the ΨGeneral Data Table windowΩ.  The table shows 

the averaged BOLD signal changes across all runs in each time 

point and corresponding statistical standard errors. 

e. {ŀǾŜ ǘƘŜ ŦƛƭŜ ŀǎ ΨǎǳōƧŜŎǘL5_ROI_Average.txtΩ. 

f. You can open this .txt file in another program such as Microsoft 

Excel and analyze the data and create graphs if you wish. 

 

6.5 Deconvolution: Do this step when experimental events are closely spaced 

and, therefore, the resulting hemodynamic responses overlap with each other 

mostly in rapid event-related paradigms. In other words, perform this step if the 

BOLD activation is not returning to baseline before the next stimulus onset. 

Deconvolution estimates the hemodynamic response function for each event 

type. [Inter-Stimulus-Intervals between events should vary and an appropriate 

counterbalancing of the conditions is needed.] 

 

cf. Event-Related Averaging: Canonical HRF is convolved with defined predictors. 

[see step 6.3] 

 

 a. Open .vmr in Talairach space.    

 b. Link VTCs as in step 4.1 

c. Analysis>>General Linear Model: Single Study... 

 

V Click Options... 
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V Click the Deconvolution Design tab 

V Check Exclude first condition or Exclude last condition 

if you have a άRestέ condition in the predictors. 

Otherwise, uncheck both of them. 

V Change the value for Data points to 8 or the best. [The 

value of 8 tends to work well.] 

V Click Define Predictors 

 

V The window above will show [number of conditions X 

number of predictors per condition] predictors. Each 

predictor shows only one data point. 

V Click {ŀǾŜΧ 

V Save the file as subjectID_run#_decon.rtc 
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V Close the ΨSingle Study General Linear ModelΩ window 

d. Repeat steps b~c for all runs 

e. Analysis>>General Linear Model: Multi Study... 

 

V Load the VTCs as in step 4.2 with the newly created 

RTCs (the ones with decon in the name), but ŘƻƴΩǘ click 

GO 

V Click Save .MDM... 

V Save the file as subjected_decon.mdm 

V Close the ΨGeneral Linear Model: Multi Study, Multi 

SubjectΩ window 

f. Open ΨROI Signal Time CourseΩ window by selecting one of your 

Region-Of-Interests. You might want to open ΨRegion-Of-Interest 

AnalysisΩ window or simply return to the overlaid VMR.  
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V Click ROI GLM... 

 

V Under General tab, click Browse... and select the MDM 

that was just created. 

V Click Fit GLM 
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V The ΨEven-Related Deconvolution PlotΩ window will 

appear. Compare this plot to the ΨEvent-Related 

Averaging PlotΩ you have created in step 6.3. You can 

close GLM graphs and tables that also appeared. 
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7. SEGMENTATION 

You can perform the automatic segmentation to isolate brain and differentiate white 

and gray matters before creating surface maps on a 3D structural image. To segment 

the cerebral cortex successfully is a very difficult task, but it usually works better with 

high resoluted 3D anatomical images. 

 

7.1 Presegmentation 

  

 a. Create a new VMR project. 

b. In the ΨContrast And BrightnessΩ window, increase contrast and 

decrease brightness to reduce the inhomogeneity of the 

brightness across the brain. Make sure that the option Save 16 bit 

file is checked and click OK. 

 

   Volumes>>V 16 Tools, Inhomogeneity Correction... 

  c. Click Load .V16... and select .v16 file. 
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  d. Close the Ω16 Bit 3D ToolsΩ window. 

e. Place the mouse in the white matter of the brain and check the 

intensity value. Move the mouse around in the white matter 

checking the intensity values and estimate the range of values in 

the white matter. Click anywhere in the white matter where you 

decide to start with. 

  f. Go to Segmentation tab of the Ψ3D Volume ToolsΩ window.  

   Change the Min value under Value range and click Grow Region. 

The purpose of this procedure is to presegment only the white 

matter by finding the optimal intensity values representing the 

white matter. 
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g. The resulting image will show you the presegmented white 

matter in blue color. If the result looks so bad, you can undo it by 

clicking Reload All and then typing in a different Min value. 

 

  

7.2 Inhomogeneity Correction 

 

  Volumes>>V 16 Tools, Inhomogeneity Correction... 

  a. Click Presegmentation-Based under Inhomogeneity correction. 
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  b. Repeat this until presegmentation is done. 
 
  c. Normalize the brain to Talairach space. [see step 3.4] 

 

7.3 Automatic Segmentation 

 

a. In the normalized VMR (~TAL.vmr), go to Segmentation tab of the 

Ψ3D Volume ToolsΩ window. 

b. Click Autom. Segm.. 
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c. In the ΨAutomatic Cortex Segmentation and ReconstructionΩ 

window, check Create surfaces of outer grey matter (pial) 

boundary. Then click Go.  

 

d. A several seconds after the auto segmentation has started, an 

estimated value for the gray and white matter boundary will be 

presented. You can just click OK. 
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e. ΨSmoothed intensity histogramsΩ window and ΨGrey and white 

matter peaks across axial slicesΩ window will appear. The former 

window shows the distribution of intensities in each slice and the 

latter window shows the same information in a different format. 

The blue lines represent the white matter voxels while the red 

lines represent the gray matter voxels.  

 

 

e. You can close these two windows above. 

f. Once the auto segmentation is finished, .srf file will be shown only 

for the gray matter of one hemisphere. 

g. Meshes>>Add Mesh... 

Select the gray matter of the other hemisphere. 
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h. Check how successfully the segmentation has been done. Use left 

mouse click to rotate the hemispheres and use right mouse click 

to change the location of the hemispheres in the window.  

 

7.4 Creating Surface Maps: You can overlay GLM maps on the 3D surface you 

have just created. 

 

a. Open a ~TAL.vmr file. [You should open a .vmr file because you 

cannot technically create a GLM maps on the .srf file.] 

 b. Analysis>>Overlay General Linear Model... 

  Load .GLM. 

 

c. Create a contrast map you want to overlay on the 3D surface. 

Click OK.  
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d. Move the current work space to .srf file that you have created in 

step 7.3. 

e. Meshes>>Surface Maps 

 Click Create SMP.  
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f. The resulting surface map will be created. 

 

g. You can adjust the threshold from the ΨSurface MapsΩ window as 

you do in the ΨVolume MapsΩ window. [see step 5]  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


