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1. DATA IMPORTING AND FORMATTING

1.1Folder CreationKeep 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)

eXx. ObjectReco@1SK

1.2 Download from 8rver: 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>> L vy & \§15656.282.67Q

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
20KSNJ ANF LIKAOFKE {C¢t FNBS 461 NBa adzOK FaQ CcSiao

from the server.

1.3 Rename DICOMI&s: 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.

CAf SHPHwWSYlFYS 5L/ ha CAfSax



% Bename DICOM files

Instruction

Select the folder containing the DICOM files using the "Browse" button.
Feedback wil be provided in the Log tab of the Sidebar.

Read max bytesperfie
Folder: |C:/bw/JL/ |[ Browse...

= |

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. REATINGWODIMENSIONAL FUNCTIONALAOSETEFMRS)

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

import them in separate steps.

2.1 Create ProjectThis 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 > Subgts > 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.
CAft SHPHbSH t Ne2SOiX

Praoject type
(® Functional MR data set (FMIR))

() Anatomical 3D data set (VMR)

() Anatomical inplane slices (AMR)

Describe data

(Fie type: [DICOM v |[ selectfirst sourc fie.. |

(NrOfSIices: j [NrOf‘u"nlumes: j
¥ resolution: ( SkipNVols: j
¥ resolution: [] Big Endian byte order

FMR option - coplanar inplanes from first volume

Create pseudo-AMR from first volume

Target directary

|C:f’bw‘SK H Browse... ]

(== T

a. Check Functional MRI data set (FMR)
b. File Type: Choose DICOM
C. Click{ St SOl FTANBI &a2dz2NDOS FAfSX
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Choose the first file of functional series (e.g. 0003.0001.0001.dgm
[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.dcnthe 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 volumgsoducebad signalso be

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

0KS FANBRG Go2 @2fdzySa a2 GKIFG 6S R2yQli y
volumes when we create new projects.

g. Click GO.

2.2 FMR Properties Wdow

& FMR Properties

General information

MrOfSlices: Mo alumes: MrOfSkippedyols:; El

Womel resolution definition

Inplarie % (3.4375 | mm Slice thick.: i Verified
Inplanev: |3.4375 | mm [Gap thick.: El mm]

Temporal rezolution and slice timing definition

TR: 2000 ms Inter slice time: ms [ Verified

Referenced inplane [zoplanar] AR file

File: |untitled_fir&tvnl_as_anat.amr |[ Browse... IL Detach ]

Referenced protocal [PRT] e
File: |15&|:urun1.prt |[ Browse... ][ Detach ][ Edit... ]

[ POS infa... H_ Lawout... ] [ Optionz... ]I_ Cloze ]

N

w
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a. Set gap thickness if it is incorrect (ex 0 mm) and check the verified
box.
b. LT twe¢ FAESa gSNBE ONBIISR 6So3Ios

browse for appropriate PRT for the run in the Referenced protocol

(PRT) file space. If not yet created, leave this blank.
t NELISNIASEAaQ 6AYR25

C. /| £ 2

asS WwWcCcaw

d. Save the FMR file

File>>Save ! a X.g.&ubjectID_roffmr)

*Note:Pf  OSY Sy

important!

2.3 Stimulation Protocol:

Analysis>>Stimulation Protocol

2 Stimulation Protocol - OK

Experment

2F (UKS dzy RSNR O2 NB

Plat window

Mame: |-‘urrtit|ed>-

| Show

Candition list

rest
scramble
B irtact

Insert
Delete
Edit label

Edit color

fAel 1

Intervals <<

Intervals defining condition events / blocks

NrCfintervals: |0 o | Interval
From: [0 | [0 | To
From volume: |E --------------- | [-C --------------- | To volume
Offset [msec]: |0 |0 | Offset [msec]
Time units
Volumes [ ] Miliseconds TR: me
[ Load PRT... ] [ Options ] I Clase i

RIE:

al
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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 FMRSf the same

protocol isused br different subjects, the actual file should be copiedd¢acha dzo 2 SOl Q &

folder.

2.4 Data Preprocessinghis 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_runXnr
Analysis>>FMR Data Preprocessing [Ctrl + P]

b. Click Advanced to expand window

&5, FMR Data Preprocessing

By e oo Shce acan time comection
O adjustment Intemalation Shca acanning order
Linear [#] Ascending [ Veried

3D motion comaction

Sine Descending
Sice acan bime comection L O
. B i
Spafial smocthing
Temporzl fitedng
30 matien comectian
General infamafion [#] Trrear ntamalation [+] Reduced data
Wi Shoea: |33 HrOfVolumes: 120
------------- L [] Trknear / Sinc [ Create sxtendad kg fle
Viomel resalution - critical for 30 mation comection [] Sinc ntamalation
Iplane X (38375 | mm Sicethick: 3 | mm [¥] Verfied
Spatial empothing
el 1513437 [mofcltih {0 i Gaussian fiker AWHM. 6 | ] o] [] Poee
Temparal resolution gnd shoe biring infarmatian Specedomein ] Frequency domain  [] 20 Elt
TR: 2000 | ms Inter shce tima: |60 ma [ Verfiad Temporal fitering
Chiput fe aptians [¥] Linearfrend remeval cyckes i ime course
Mew STC prefix: |DMC_SCLA|_SDIDSS6.00mm_LTR|  [] Overvrts [ Hghpassfiter  [3 | ] Hr [ eyclesipot
Mew FMRHe: [j nn1_3DMC_SCLAI_SDIDSSE. 00mm_LTR mr | [] Gaussize - PWHM:  [0.0028 sece [ data peints

(= C= )
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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

A

&: 3D Motion Correction Options

Reference volume, intra-session alignment

[Ref ; J ahgament ot T satlrated [ vakime 0n FMAYME coreg
D Align T1 saturated first wolume FMA
Use other FMR for intra-session alignment MR fie: l | E
[C:AbvALA_un fme I .
General options

Parameter estimation for 3 volue

[] Ferce 2D motion comection Maamum number of terations: 100 |

Skip vaxels with irtensty lower than: |100 Start with params from last volume

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.
Se3d gKSYy GKS 2NRSNI 2F @&2dzNJ F
M NHzy M NHzyHIH Ndzy ol yI Gd2YAOI f
be usedn the intrasession alignmerdll runs:runi,
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

Bubject!D_rud SCLABDMC $3DSS6.00mm_LTRY NI

*Note: Repeat all parts obection2 for all functional runs
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3. ANATOMICAL 3D STRUCTURE

3.1 Creting ThreeDimensional Anatomical Data Sets (.VMRS)
CAtSHHhbSE t Nr2SOhX

Ly

= Create Project

Project type
() Functional MRI data set (FMR)

[@ Anatomical 3D data set {'u’MR}]

() Anatomical inplane slices (AMR)

Descrbe data

[Flle type: | DICOM v ] [[Select first source file...

(NrOfSIices: j Mriofvolumes:
X resolution: SkipNVaols:
Y resolution: [] Big Endian byte order

FMR aoption - coplanar inplanes from first volume

Create pseudo-AMR from first volume

Target directony

|Cubv/L |[ Browse... ]

Advanced »» [ Cancel I [ GO ]

a. Check Anatomical 3D data set (VMR)
File Type: Choose DICOM
C. Click{ St SOl FANBRG &2dz2NDS FAfSX

V Choose the first file of anatomical series
(e.g. 0002.0001.0001.ddm
d. Enter number of anatomical slices for NrOfSlices
[The standard at the IRF is 160 slices.]
e. Select GO
f. Save the VMR file
CA f S B b { d.gdubjdctDXBanatvmr)
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3.2 IsaVoxel Correctionif 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
W{SIAYSYyiluldiAzyQ »asSS aidSLl 1om8
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.

= 2x]
System coords

<[ & Y

= || Full dizlog »> |
y: [128 & =
z: (128 ==

Surf module

E ag]
3D Coords Coregistration Spatial Transf | Vol Rend Talairach Segmentation

Transformation files Standardize Apply spatial transfarmation

Load .TRF... TaSag.. [ Tranzform .VMF{...] [Export AMR. ]
Save .TRF.. [ Transform .VMP...] [Export .DCM... ]

WP dizplap options Combitation of current and loaded transformation
Ovwerlay 30 map (%) Replace curent () Append after current

[] Shaw 3D map
Show a wolumne of attached WTC data

Two YA display options Trilinear interpoal. ShowYTCWal | 1 =

Show primary YR
Show secondary MR Interpolation method in second row

Elend 1 Elend 2 (=) Trilinear () Mearest neighbar
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Tools window.
V Select the Spatial Transf tab
V Clicklso-+ 2 ESf X

Fb20SY +x2fdzySapphos5 +2fdzvyS ¢22ftaddpd |

Volume Tools window.

Source voxel size

X:|1 | Y:|1 | Z:ll |

Target woxels zize

% |LO | 1o | Z:[10 |
Interpolation optionz Framirg cube dimension
(@ Trilinear interpolation j & 256
() Cubic spline interpolation O 384
) Sinc Interpolation R o 512
24
[ Cancel ] [ QK. ]

Under the Interpolation options:

V  Select Trilinear interpolation

In the Framing cube dimension:
V  Select 256
Click OK
2 KSy GKS W{I @S aQ 6AYyR28sing LILISI NB =
default filename standardizes filenames across experiments.
e.g. SubjectiDBBdanat_ISO.vmr
The output VMR file should look like this:
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3.3 Coregistrationin 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.

CA f S B b BubfesfiR BdanalSOvmr
= 2]

System coords -_Close

DT

¥y | 128 =

In the 3D Volume Tools window, click Full dialog >>
)

30 Coords | Coregistration | Spatial Transf | Vol Rend

Comesponding points coregistration

[ Define p-:ints...] [ Align.... l

Talairach Segmentation

AR AR

Translation Rotation Scale (FOV)
x: |0 = x |0 = x: | 256
y: (0 = y: |0 = y: | 286
z: |0 = z: |0 = z: | 256
FMR-VMR coregistration Target display options
(| selectrmr_ ][ Ain. | Show transformed
VMRB-VMR coregistration bt
[ Select VMR... ] [ Hign... ] Blend: Transparent

2]

Mode

[ Single VMR
[ FMR > VMR
[] VMR - VMR

Helper tools

Center

Set translation

Miri dialog <=

#
7,

Options...
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a. Under the Coregistration tab, locate FMR-VMR Coregistration,
click{ St SOl CawX

V Choose the functional run of interest’. This should be
your reference FMR run used for 3D motion correction
in step 2.4 (page10). It is best to use the non-
preprocessed.

b. Click Align
C. A new window will appear

3 FMR-VMR Coregistration

B
X

Files | Snource Options

Initial Alignment | Fine-Turing Alignrment l

Alignment method

(%) Based on FMR and YMR header information {same session) Pos infa...
() Matching of sperified corresponding points Points info. ..

() Manual alignment - use "ToSAG" matrix TRF matrix. ..

() Initial alignment already performed TRF matrix. ..

’ Run IA ” Run FAa ] ’ Close H G0 ]

Vv

Click Run IA

Functional images will be overlaid on the top of the

anatomical VMR file:

: Coregistration is only needed for the run that you used in the 3D motion correction during the FMR data
LINBLINRPOS&aaAy3d Ay LI IS mnd , 2dz R2y Qi LISNF2N)Y GKAA

aGSL) F2NJ
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3D Yolume Tools

30 Coords Coreqgistration Spatial Transf Yol Rend Talairach Seqgrnentation

Translation Rokation Scale (FOV) Mode
%000 x| 00 x| 256 [ single vMr
yio (0L yo 00 5 vio 256 1 [¥] FMR. -2 MR
z oo B z oo 2 |256 2] [ umR - R
FIMR-YMR. coregistration Target display options Helpet toals

[ Seleck FMR.., l (O shaw transformed
VMR-WMR coregistration © show arget
[ Select YMR... l [ Align. . l (%) Blend: Transparent

Corresponding points careqgistration O Blend: Mosaic
[DeFine Points...] [ Align... l Blend: Edges

d.

Click Align once again
V Click Run FA




3.4 Normalization; 9 I OK

space.

EE EDIUITIE i DIJIS
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3D Coords Coregistration | Spatial Transf || Wol Rend || Talairach || Segmentation |

[Translation—]— [ Rotation—]— Scale (FOVI— Mode
x [-05 (& x o1 [E % |26 [ [ single vir
¥ i wi FMR. -5 VMR
z 2 = [ ¥MR - MR

FMR-YMR coregistration

Target display options —— Helper kaols

l Select FMR... ] [ Align...

l () Show transformed

WMR-YMR coreqgistration

() Show barget

Set Translation

l Select VMR, ] [

Align. .. l (#) Blend: Transpareri

Corresponding points coregistration

) Blend: Masaic

Mini Dialog ==

IDeFine Points...] ’ Align... l

Blend: Edges

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

Translation and Rotation values to manually co-
register.

Get it as close as possible, and then run the Fine-tuned
Alignment again.

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].

ddz02S00Qa ONIAY A&

File>>Open...>>SubjectID_B8anat_ISOvmr

a.

In the 3D Volume Tools window, select the Talairach tab and click
Find AC point...

2NASY (SR



-19-

% 3D Volume Tools ? x|
| 30 Coords ” Coreqistration " Spatial Transf ” Vol Rend | Talairach | Segmentation

AC-PC transformation

1 2. | Find ACPC plare... 3| Transfom...

Talairach proportional grid reference points

[ Display full grid [ Load TAL.. | [AcPC>TAL..]
[] Display partial grid
[ Save TAL.. ] ’TAL—> ACPC...]
(#) Standard TAL points
s | )
(") Subject TAL points

Max cluster spread range

Range: Combi Translation

o) ——
AN e
z: |88 =

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 pountil you clickTransforma few steps from
now.
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e

= 3D Volume Tools

3D Coords || Coregistration | Spatial Transf | Vol Rend | Talairach | Segmentation

AC-PC transformation

1. | Find AC poirt... ‘2. Find ACPC plane... ‘ 3 Transform...

Talairach propartional grid reference poirts

Display full grid
[ Display full gri [ Load TAL.. | [(ACPC>TAL..]
[] Display partial grid -
[ Save TAL. ] [ TAL>AcPC.]
(&) Standard TAL points
) Subject TAL poirts B

Max cluster spread range Avera Rotation
=0 &

e. Click CAY R | [ t[PC = pateriof Simissure]
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.

LC (leave cross here)
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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

£ 3D Yolume Tools

3D Coords " Coregistration ” Spatial Transf || Vol Rend | Talairach Segmentation
AC-PC transformation

1. [ Find AC poirt. . 2 [ Find ACFC plane. . 3

Talairach proportional grid reference points
[] Display full grid

[] Display partial grid

AC o [ Load TAL.. ] [ACPC -:>TAL...]

[ save TAL.. | [ TAL-> ACPC..|
(%) Standard TAL paints

| |
(") Subject TAL pairts

Max cluster spread range

Average 30 data sets

o
J- Click Transform... (*VERY IMPORTANT!)

K. Click GO in the Spatial Transformation of VMR window

V  This creates BubjectlD_3anat ISO ACPC.vn@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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22 3D Volume Tools

3D Coords ” Coregistration ” Spatial Transf || Vol Rend | Talairach | Segmertation

AC-PC transformation

1. [ Find AC poirt._. 2. [ Find ACPC plane. 3

Talairach proportional grid reference points

[] Cisplay full grid T

Al

X [ Load TAL.. ] [ACF‘C—>TﬁL...]

( Set paint ] [ save TAL... | [ TAL->ACPC.. |
(&) Standard TAL poirts

- |
(") Subject TAL points

Ma cluster spread range

[] Display partial grid

Average 30 dats sets

e

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

= 3D Yolume Tools

3D Coords ” Coregistration " Spatial Transf " Vol Rend | Talairach | Segmentation
AC-PC transformation

1. [ Find AC point . 2. [ Find ACPC plare .. 3.

Talairach proportional grid reference points

[] Display full grid P

> [ Losd TAL ||| AcPc>TAL ||

Set point [[ Save TAL.. ]] [ TAL > m:Pc.._]
(®) Standard TAL points
y |
() Subject TAL poirts

Max cluster spread range

[] Display partial grid

Average 3D data sets

o [ 8

m. Click{ S ¢! [ X
V A new window will appear. Click SAVE
V This creates BubjectlD_@anat_ISO ACPC.t&which is

a transformation file used later to create VTC files in
step 3.6.
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n. Click ACPC - ¢! [ X

V A new window will appear. Click GO

V This creates BubjectlD_@anat ISO TAL.vim®2

3.5 DCM SimplificationThis step is to make the folder less cluttered.
a. Create a folder entitled ‘BubjectD DCM®2

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

3.6 AverageVMR 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

£, 3D Yolume Tools

30 Coords ” Coregistration ” Spatial Transf || Vol Rend Talairach Segmentation

AC-PC transformation
1, 2. | Find ACPC plane... 3. | Twansfomn...

Talairach proportional grid reference points

[ Depiy 1

[] Cisplay partial grid

[ Load TAL... ] [ACF‘C->TAL...]

[ Save TAL. | [ TAL->ACPC. |
(=) Standard TAL poirts

- |
(") Subject TAL poirts

Max cluster spread range

e

Average 30 data sets ‘

b. Choose Combine data setsX
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% Combine 3D Data Sets

Data type Close
& VMR’ {3 VTC's

jl_3danat_TALvmr Add files... |

sk_3Jdanat_TALvmr
Remove files

Resulting file

Folder: |C:/bv/JL |

File name: |A\remge.vmr |

Open resutting file

C. Select ‘BubjectID_Banat ISO TAL.vmtfrom all subjects
d. Click Average

3.7 Creating ThreeDimensional Functional Data Sets (.VT.dsansforms the
FMR to a VTC using the coregistration (IA, FA), ACPC, and TAL transformations.
File>>0pS y X$uBjectlD_3anat_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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#* VTC File Creation

Automatic detection of TRF files

® To VMR To ACPC To TAL Auto fill

Functional slice-based data file (FMR)
| jl_run2_3DMC_SCLAI_SD3DSS6.00mm_LTR fmr |

Browse. .,

FMR -> VMR coregistration file 1, i.e. headerbased|( _|A. TRF)

FMR -= VMR coregistration file 2, i.e. intensity-based finetuningl{ _FA TRF)

| | Browse...

AC-PC translation/rotation file - Talairach, step 1/{ _ACPC. TRF)
| oo ]

Cerebrum border file for scaling - Talairach, step 2

| oo

Resulting VTC file
lil_run2_3DMC_SCLAI_SD3DSS6.00mm_LTR vic

[ cear [ opons. | [ Cancel ]E

Browse...

a. Functional slice-based data file (FMR):

V Choose the preprocessed FMR (e.g.

Subject!D_ruX_SCLAI_3DM®&3DSS6.00mm_LTR

r

b. FMR -> VMR coregistration file 1:

V/K22asS 0UKS FTAtS
C. FMR -> VMR coregistration file 2:

V/K22asS UKS FTAtS
d. AC-PC translation/rotation file:

V ChoosethS FAES GKIFG S
e. Cerebrum border file for scaling:

V/K22asS GKS FAtS

KL

KL

pu)
ax

0K

(0p))
<
¢
Qax

(0p))
<
Pl
Qax

AY Wl [t/

(0p))
<
P
QX

Ay W
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f. Click GO

*Note: You can us@uto fill in order for BrainVoyager tdill the blanks automatically.
L 2dz aK2dzZ R 2LISy W{ dzo 2 Sddfiopehiggo RI Y I G YyL{ h®FYNR Ay
W{dzo2SOGL5YoRI Yyl (Autofih ¢¢! [ PGYNR G2 dza$

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

4.1 Preparing Reference Time Course Files (.RTCs

CA t S B b IBubfediX Fanat_ISOTALvmr
Analysis>>Link 3D Time Course (VTC) File... [Ctrl + K]

% Link 3D Yolume Time Course (VTC)

30 volume time course (VTC) file name
[MC_SCLAI_SD3DS56.00mm_LTR_TDTS0.0s vic|

Access mode

{(¥) Store reference to VTCfile () Load VTC into working memory

Detach VTC | Cancel ]

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...

& VTC Properties W

General information

Current YTC file: |ock_ObjLOC_H1_IL_3DMCT_SCSAI_SD3D356.00mm_LTR_TAL.vtc |

Build Fram FMR: be_BIock_ObjLOC_Hl_JL_SDMCT_SCSAI_SDSDSSS.DDmm_LTR.Fmr |

Linked protocal file L-R adjustment
Prokacol File: fhape_BIock_OhjLOC_Hl_JL.prt | ’ Erowse. .. ] ’ Flip 3 Az ]
Hermadynamic response Funckion Mon-protocal time course segrmentation

TR: |2DDD | Delca: |2.5 | Time segment size:
Shift: | 1 {g| Tau: | 1.25 | Time segrient offset: l:l
Resalution [in YMR woxels]: Data paints

Yoxel size: Nr of volumes: | 177

Bounding box of YTC (read-only information)

i ki Z
From: |59 | |57 |52 | ot ey
To: (197 | |e3; |17z |
[ Save As... ] [ Save ]
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Analysis>>General Linear Model: Single Study... [Ctrl + G]

=% Single Study General Lingar Model

Piedictors

| Addped | Daal || Go

[1 | #1 [[] Show al

MHame: scramblad

_ Deipied || Hidaconds || Cancel
Clean pred J[ Rl aee Ophienz... \

a. Choose Options

A Single Study GLM Options

Single factor design

Twio factorial dezign || Decorwolution design HRF and mazk funchions

One factor, multiple leveals
[ Exclude first condition ["Flsst"n

Drurneny coding

Apply HRF
Define predictons:

[] Exchade last condtion ["Rest") [] Effect cading

Time course rarmalization

%-transfomn
[] ztransiom
I FDR... I [ Residuats... ] [[] Comect zenial comelations I Design matrix I [ Cancel ] I ak I
b. If REST is the first condition in protocol, then be sure Exclude first

condition wResté B checked

V If REST is last, then check 9 E Of dzR S

VLIF wo{c¢ Aad YSAGKSNI 0KS TFANERI
C. Make sure to check Apply HRF to create a model of the expected

hemodynamic response using a canonical HRF.

d. Click Define predictors

2 NJ

L adiidOeyRAGAZY

t
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e. Click OK

f. In the Single Study General Linear Model window, click{ I @S X
e.g. SubjectiD_ruXrtc

9. Multi Study (several subjects):/ f 24 S W{ Ay 3t S
a2 RSt Q aadivepdartias step for all runs

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 subjegtand

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

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

{ GdzR &

& General Linear Model: Multi Study, Multi Subject

YTC files

CH_OBILOC_HL_3DMCT_SCSAI_SD3...
CH_ObiLOC_HZ_3DMCT_SCSAL_SD3...

CH_OBILOC_Y1_3DMCT_SCSAI_SDAD. ..
CH_OBiLOC_W2_30MCT_SCSAI_SDAD. ..
EB_ObjLOC_H1_3DMCT_SCSAI_SD3D...
EB_ObiLOC_HZ_3DMCT_SCSAT_SD30...

EB_ObjLOC_W1_3DMCT_SCSAI_SD3D...
EE_ObiLOC_Y2_3DMCT_SCSALSD3D...

HK_ObilOC_H1_30MCT_SCSAL_SDAD. ..
HK_ObiloC_HZ_3DMCT_SCSAI_SDAD...
HKk_ObiLOC_¥1_30MCT_SCSAL_SD3D...

( o

Design matrix files
Shape_Block_Objlo”_H1_CH.rkc
shape_Block_objliaC_HZ_CH.rkc
Shape_Block_ObjLoC _W1_CH.rtc
Shape_Block_ObjLoC_W2_CH.rtc
Shape_Block_objlC_H1_EE.rtc
Shape_BElock_objLoC_HZ_EE.rhe
Shape_Block_objlioC _W1_EB.rtc
Shape_Block_ObjLOC_Y2_EB.rtc
Shape_Block_objLioC_H1_HK rtc
Shape_Block_ObjLoZ_HZ_HE ko
Shape_Block_objloC W1 _HE.rtc

Mames of predictors in design matrix files

Y_Dbject, ¥_Texture, H_Object, H_Texture
W_Ohject, ¥_Texture, H_Object, H_Texture
W_Object, W_Texture, H_Object, H_Texture
¥_Ohjeck, ¥_Texture, H_Object, H_Texture
W_Object, W_Texture, H_Object, H_Texture
W_Ohjeck, ¥_Texture, H_Object, H_Texture
W _Object, W_Texture, H_Object, H_Texture
W_Object, V_Texture, H_Object, H_Texture
W _Object, W_Texture, H_Object, H_Texture
Y_Dbject, ¥_Texture, H_Object, H_Texture
W_Ohject, ¥_Texture, H_Object, H_Texture

E

hd

3]

[ Clear List ]|Rem0ve Entry [ RFX GLM

Fo-bransform Separate subject predicturs] [ Add To Lisk, .,

[Load 0, . I| Save DM, . I [ cCorrect serial corr, [ z-transform [ Separate study predictors

Design Makrix, ..

Resulting GLM file: biLOC_VTC_N-28_RFX_PT_ITHR-100.gm | | Folder... | | options... | | cancel J[| o0

a. Click !

RR 02

fAadx

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

T2NJ S| OK

DS

LI ANJ 0529 Rl WEz) S5a OB OP@F Yo 5 a
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C. Random Effects (comparing several subjects): Select REX GLM, %-

transform, and Separate subject predictors

d. Click Save .MDM... | ¥ R
e. Click GO

al oKL DdYRY @0 2

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...

&3 General Linear Model: Multi Study, Multi Subject

WTC Files

Design matrix files

Mames of predictors in design matrix Files

S

©H_ObjLOC_H1_3DMCT_SCSAI_SDE...

Shape_Block_objLC_H1_CH.rkc

W_Object, w_Texture, H_Object, H_Texture

CH_OBbjLOC_HZ_3DMCT_SCSAL S0,

CH_ObjLOC_%1_3DMCT_SCSAL_SDSED...
CH_ObjLOC_WZ_30MCT_SCSAL_SDED. .
EE_ObiLOC_H1_3DMCT_SCSAL SDAD...
EE_ObjLOC_HZ_3DMCT _SCSAI_SDAD...
EE_ObiLOC_Y1_3DMCT_SCSAI_SD3D...
EB_ObjLOC_Y2_3DMCT_SCSAI_SD3D...
H_ObiLOC_H1_3DMCT_SCSAL_SDSED...
HK_ObiLOC_HZ_30MCT_SCSAL_SDE0. .
HE_ObLOC_Y1_3DMCT_SCSAL_SDAED...

‘ o

[ Clear List ”RemoveEntryl L] RRsGLM

Shape_Block_ObjLoZ_HZ_CH.rkc
shape_Block_objloC_W1_CH.rtc
Shape_Block_objLoC_W2_CH.rtc
Shape_Block_ChjLOC_H1_EB.rkc
Shape_Block_objLC_HZ_EE.rtc
Shape_Block_CobjLoC_ W1 _ER.rkc
Shape_Block_cbjLoC_W2_EB.rkc
Shape_Elock_OBjLOC_H1_HE.rtc
Shape_Block_CbjLoC_HZ_HK rtc
Shape_Block_ObjLOnZ_W1_HE.rke

[] @e-transform [ ] Separate subject predictors

¥_Dbject, ¥_Texture, H_Object, H_Texture
W_Object, ¥_Texture, H_Ohject, H_Texture
W_Object, W_Texture, H_Object, H_Texture
¥_Ohject, ¥_Texture, H_Ohject, H_Texture
W_Object, W_Texbure, H_Object, H_Texture
¥_Ohject, ¥_Texture, H_Ohject, H_Texture
W_Object, W_Texbure, H_Object, H_Texture
W_Object, W_Texture, H_Object, H_Texture
W_Object, W_Texbure, H_Object, H_Texture
W_Dbject, W_Texture, H_Ohject, H_Texture

(2]

#dd Ta List., .,

[Load DM, . HSave DM, l [ correct serial carr, z-transform| [ ] Separate study predictors
Resulting GLM file: 'hiLOC_YTC_M-28_FFY_ZT_ITHR-100.gim ’ Felder. . ] [ Options. . ] [ Cancel ] [ e |
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 ContrastsContrasts are used to directly compare conditions.

4.3.1 Random-Effects Analysis (RFX)
lylFfe@aArapphhdSNI I

@ DSYSNIft |

AYSI N a2RSt
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-,

&P Overlay RFX GLM Contrasts - ObjLOC_VTC_N-28_RFX_PT_ITHR-100...

Predictor Mr. Predictor Mame | || add Contrast
Subject CH: ¥ _Object
Subjeck CH: ¥ _Texture
Subject CH: H_Object

Clear Contrast

g

O3 )

O 4 Subject CH: H_Texture

5 Subjeck EB; ¥_Object _Balaru:e +i-

S Subject EB: ¥ _Texture -

0oz Subject EG: H_COhject _F'.l:ll:l T+] = 0"

Osa Subject EB: H_Texture

a Subject Hi: W _Object

B 10 Subjeckt HE: Y _Texture

011 Subject He: H_Object M Delete All

[] conjunction analysis Cantrast name: |V_Object = W_Texture Mr. |1 {ﬁ n

| Load .M., || Load .CTR... | | Options... oK

lSave Nell ][ Save .CTR... ] [ Edit Mame Cancel

a. For the first subject, click on the box beside a condition (e.g.

V_Objecb &2 A0 Aada tFL0StSR 6AGK || WbQ |
(e.9.V_Texturé a2 A0 A &QMe+an8dsi§nRshaald G K | W

propagate to the other subjects.

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

4.3.2 Fixed-Effects Analysis (FFX)
Iyt 2aAahpPHhOSNI e DSYSNIXt [AYSFEN az2RSt
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£ Overlay GLM Contrasts - Shape_Block_ObjLOC_SL&JL.glm
 Predictor Mr. Predictor Mame Add Contrast
Y_Object
O3 H_ibject -
O 4 H_Texture
Add "[+] = 0"
&dd "[-] = 0"
Delete All
[] conjunction analysis Canktrast name: Mr. |1 {ﬁ n
l Load .GLM... ][ Laad .CTR... ] [ Opkians. .. (0] 4
lSave Nell ][ Save .CTR... ] [ Edit Mame ] Cancel

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 g-value (q(FDR)).

5.1 Statistic Value / R/alue

q(FDR]) < 0.050

-8.00 =
—
 —]

B
& p(Bonf) < 1.000
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 a I LJa X
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'Ei Volume Maps - [Shape_Block_CH_ISO_TAL.vmr]

ey

Erowse | Skatiskics | Map Options | Settings |

Thresholding———— False Discovery Rake (FDR) Map info

() Use FDR qQ: (=1
[{E} IUse statistic value] MrOfYaxels: [42605 (v =Iniv) + E

Degrees of freedom - Clusker threshold——— CC averlay bvpe—— ZC lag range

DF 1: IZI [ Enable Lag walues Maz:
DE 2 |:| 250 & voxels Correlation values Min:

Zonfidence range

1

Ming | 4,000 % Color +Ming [l in: Wl [¥] Include values = max value

;8000 (3| Color +Max: Max: Use LUT colors  [] Use CMP colors

| Load .wpp... | | save wmp...| | add ... | | Delste sl | | Update viR ]

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.

& Volume Maps - [Shape_Block_CH_ISO_TAL.vinr]

e

Browse | Statistics Map Cptions | Settings |

Change basic map properties {1)»———— Threshaold using p value

Type: | |oF1: |6 |

F BonFermni[PvaIue: |D.DDDDI | ’ Apply ] ]

[] allow changes  DF 2 ICI

Apply threshald to all maps

max: (215132 (3 [ apply |

[ Load mp....| [ Save ump...| [ add ... | | Delete &l | [ pdate vmr | |

Close

V Select Map Options tab
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g. Click Close

5.2 Cluster Thresholdtunctional subdivisions in the brain tend to be bigger than

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

&> Volume Maps - [Shape_Block_CH_ISO_TAL.vmr]
Browse Skatistics | Map Opkions Settings
Thresholding False Discovery Rake (FDR) Map info
() Use FOR. q: 0.0 oivi=1
Type: |k
(%) Use statistic valus MroOfvoxels: | 42605 o) =In(y) + E
Degrees of freedom- Cluster threshold CC ovetlay bype ZC lag range

OF1: | & Enable Lag values Max: [0

DE 2: | - 250 (2 woxels Carrelation values Min: |0

Zonfidence range

Maz: |§.000 {3} Color +Max: -Maix: Use LUT colors [ Use CMP colors
Ming | 4,000 {ﬁ} Color +Min: [ -Min: Include walues = max value
Load WP, . | | Save uMp...| | add wmp... | | Deleteal | |Updatevmr | | close
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 cm®, which will be 250 voxels when the

voxel sizeis1 X1 X1 mm.]

5.3 False Discovery Rate (FDIDR corrected g 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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@ Volume Maps - [Shape_Block_CH_ISO_TAL.vmr]
Browse Skatistics | Map Opkions Settings
Thresholding False Discovery Rake (FDR) Map info
(&) Use FOR g 005 [v||® dvi=1
Type: |k
() Use statistic value Mrofvoxels: | 42605 O el =In(y) 4+ E
Degrees of freedom- Cluster threshold CC avetlay bype ZC lag range
CF1: | & [] Enable Lag walues Max: |0
DF 2: | - 250 (2 woxels Correlation values Min: |0
Zonfidence range
Max: |&.000 Color +Max: -Max: B Use LUT colors [ Use CMP colors
Ming | 7506 Color +Min: [ -Min: Include walues = max value
Load WP, . | | Save ump...| | add .wmp... | | Deleteal | |uUpdatevmr | | close
a. Select Statistics Tab
b. Under Thresholding, check Use FDR
C. Under False Discovery Rate (FDR), enter the threshold g-value

5.4 Bonferroni CorrectionBonferroni 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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@ Volume Maps - [Shape_Block_CH_ISO_TAL.vmr]

Browse | Statistics | Map Options | Settings |

iZhange basic map properties (11— Threshold using p value

Type: | E DF1: &
[ Bonferroni P walue: |0.05 Apply ]

[] allow changes DF 2: |0

Apply threshald to all maps

Max: |21.5132 (3] Apply

Min: |3.7074 [

Load WP, . | | Save ump...| | add .wmp... | | Deleteal | |uUpdatevmr | | close
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

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

conditions and subjects).
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olume Maps - [Shape_Block_CH_ISO_TAL.vmr |
| Browse | Skakiskics " Map Cptions " Setkings |
Selection | Color | Map Mame |
1 -
Cwerlay values ———— Hires WMP creation— Threshold——— Browse maps
Positive MNegative Interpolate Min: Map:
| Load .wpp... | | save wmp...| | add ... | | Delsteal | |updatevim | [  Close |
a. Select Browse tab
|
olume Maps - [Shape_Block_CH_ISO_TAL . vmr

Erowse | Skakistics " Map Options " Setkings |

Selection | Color | Map MName

Cwerlay valles ————  Hires WMP creation— Threshold———  Browse maps
306

Positive Megative Interpolate Min: Map:
| Load .'v'MF‘...] | add wme... | | Deleteal | |updatevmr | | cose |

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
themap.9 @33 | QUAQDI GA2Yy T NAWatIA & dzZ £ 2
FNRY W@A&dzZ tf GSEGNB@QEO2YRAGAZYY =*4
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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...

—
£ Overlay GLM Contrasts - Shape_Block_ObjLOC_AVG7.glm
Predictar Mr, | Predictor Mame | Add Contrast
01 ¥_Object
0z W Terhure Clear Contrast
3 H_ibject -
Fill Conkrask
= 4 H_Texture
Add "[+] = 0"
Add "[-] =0"
Delete All
[] conjunction analysis Caontrast name: | 00 1-1 Mr. |1 {ﬁ n
l Load .GLM... ][ Laad .CTR... ] [ Opkians. .. [ (0] 4
lSave Nell ][ Save .CTR... ] [] Two set relative contribution [ Edit Mame I Cancel

Analysis>>Overlay Volume Maps...

@ Volume Maps - [Shape_Block_AVG7.vmr]

Erowse | Statistics | Map Options | Settings |

Selection | Color | Map Mame
1 w  [H_Object - H_Texture|

Cweerlay values ———— Hires WMP creation— Threshold———— Browse maps

Positive Megative Interpolate Min: | 4,909 % ap: |1 %

| Load .'-.-'MF‘...][ Add 0P, | Delete &l | | UpdatevMR | | close |

=
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Repeat steps 5.5.a ~ d with a different Map name.
f. Click Add VMP... YR F RR GKS FANRG al L) @2dzQ@¢

second Map.

Browse | Skatistics " Map Options " Setkings

Selection | Colar | Map MName
O 1 = H_Obiject - H_Texture
O z = W _Object - ¥ _Texture

Cwverlay valles ———  Hires WMP creation— Threshold Browse maps

Positive Megative Interpolate Mir: Map:

| Load P, . | | Save .'u'MF‘...] | Deleteal | |updatewme | | cose |

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

color and go to Statistics tab

O z = Y _Shape - W_Texture
Cweerlay values ———— Hires WMP creation— Threshold———— Browse maps
Positive Megative Interpolate Min: Map:
| Load P, | | save ump...| | add wmp... | | Deleteal | |Updatevtr | | cose |

h. Check Use CMP colors instead of Use LUT colors
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—
> VYolume Maps - [Shape_Block_AVGT.vmr]
Erowse | Skatiskics | Map Options | Settings |
Thresholding———— False Discovery Rate (FOR) Map info
) Use FDR q: |0.05 o) =1
Type: |k
(%) Use statistic value Mrofvoxels: | 53015 o) =In(y) + E
Degrees of freedom- Cluster threshold——— i overlay type——— 2 lag range
CF 1: | 4924 [] Enable Lag walues Max: |0
DFE 2 | - 4 % voxels Zorrelation values Min: |0
Zonfidence range
Max: | 14,409 % Color +Max: [E] -Maix: D [] Use LUT colors IJse CMP colors
Ming | 6,409 % Color - +Min: E] -Min: E] Include walues = max value

Load WP, . | | Save ump...| | add .wmp... | | Deleteal | |Updatevtr | | cose |

I Click color boxes to change Max or Min colors

—
&> Yolume Maps - [Shape_Block_AVGT.vmr]
Browse Skatistics | Map Options || Settings |
Thresholding———— False Discovery Rate (FDR) Map info
) Use FOR Qi |0.05 =1
Twpe: |k
() Use statistic value Mrofyoxels: | 53015 oW = In(¥) + E
Degrees of freedom- Clusker threshold———  CC overlay bype——— ZC lag range
DF 1 | 4924 [] Enable Lag values Max: [0
OF = | - 4 % voxels Correlation values Min: |0
Zaonfidence range
Max: | 14,409 % Color +Max: E] -Ma: D [ use LUT colors se iZMP colors
Min: | 6,409 % Color  +Min: [E] -Min: E] Include walues = max value

Load WMP... | | Save ump...| | add wmp... | | Deleteal | |updatevmr | | cose |

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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& Select color

Basic colors

EEEEEEN
L i i1 11 Im
L L Il
I
L L Il
]

Custom colors

| I O
N O I

Define Custom Colors ==

&_‘

Hug: (240 (&) Red: 0
Sat: (255 [& Green: O
val: 255 (%] Blue (255

[€%) |8

[ o

=

Add ko Custom Colors ]

K. Once youQe 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.

> Yolume Maps - [Shape_Block_AVGT.vmr]

e

Browse || Skatistics || Map Options [| Settings I

Associaked kime course data

Shiow bimne course of selecked map

[

Prokocal; |

Sorking opkion

(]

Zolumn: |Nr

Zombine maps, perform simple skatistics

Combing Maps. ..

Map selection mode

() Single selection [@' Mulkiple selectiu:uns]

Apply immediately

IUpsampled ¥MPs {anatomical resolution)
Hires ¥MPs...

Analyze series of maps with AMCOYA

AMCOVA,

Load WP, . | | Save ume...| | add wme... |

| Deleteal | |updatewme | | close

],:E

l. Go back to Browse tab and select both VMPs.
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> VYolume Maps - [Shape_Block_AVGT.vmr]

Stakiskics Map Cptions Settings

Selection | Color | Map Mame
H_shape - H_Texture
Y _Shape - W_Texture

Creerlay values Hires WMP creation Threshold Browse maps

Y

Positive Megative Interpolate Min: | 6,409 e Map: |1

| Load P, | | save ump...| | add wmp... | Delete &l | | Update MR ”[ Close "

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

image (e.g., orange color fa¥isual object;, visual texturéand

blue color forHaptic objectg haptictexturedp




-44 -

6. REGIOMOFINTEREST (RAINALYSIS

6.1 Time Course Window
Analysis>>Overlay General Linear Model...
Load a group GLM and create a contrast map (e.g., here wereate a map

of Wisual ObjedsWisual Textur@ Click OK. [see step 4.3]

[ = |
€ Overlay GLM Contrasts - Shape_Block_ObjLOC_AVG7.gim B=
Predictor Mr. | Predictor Mame ’ add Contrast I
1 Y_Chject
gz V_Texture Clear Contrast
[ H_ohject -
Fill Contrast
4 H_Texture
Add "[+] = 0"
Add "[-] =0"
Delete All
[] comjunction analysis Contrastname: | 1-1 00 Mr. |1 {:} i
’ Load .GLM... ][ Load .CTR... ] [ Opkions. .. | (0] 4 |]
’Save JGLM... ][ Save .CTR... ] [] Two set relative contribution [ Edit Mame | Cancel |

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

Find the area that has high activation in the hypothesized brain region?.

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

b. Click anywhere on the ROI Signal Time CourseQvindow to expand
the menu.

% If you need help identifying the regions of activation, put the crosshairs on the regiono¥ Ay G SNBad® wSFR (K$S
O 2 2 NR &'8D Valyhe TodisQvindow 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 toTalairachtab in the 8D Volume Tools windo@nd checkeither Display full gridor Display partial

grid to get Talairach coordinates.


http://ric.uthscsa.edu/td_applet/
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ROI Signal Time Course [Shape_Block_DbjLOC_¥2_SL_3DMCT_SCSAI_SD3DSS6.00mm_LTR_TAL.Y...[ |

Display reference time course

[] Enable

Event-related averaging

[] Enable

Browse. ..

Browse, ..

Scaling Time course segmentation

First time: | 1 {:} Min: | 459 {3] Size: |10 {3} (%) Show protocol
Last time: 177 3] Max: (480 (&)  Offsst: 0 |3 O show arid
Multi-subject, mulki-run time courses Mulki-ROT kime courses
[Shape_BIock_objLoc_uz_sL_3DMCT_5C5.:[v]] 4 & [ awerage Mee |1 N

General functions

| Update Piot | [ options... |

[Export T4T... | [ SaveRTC... |

[ potam.,., | [ ou |

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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ROI Signal Time Course [Shape_Block_DbjLOC_¥2_SL_3DMCT_SCSAI_SD3DSS6.00mm_LTR_TAL.Y...[ |

Scaling Time course segmentation

First time: | 1 {:} Min: | 459 {3] Size: |10 {3} (%) Show protocol
Last time: 177 3] Max: (480 (&)  Offsst: 0 |3 O show arid
Multi-subject, mulki-run time courses Mulki-ROT kime courses
Shape_Block_ObjLOC_v2_SL_3DMCT 5C5é v| (4 3] [ Average Mee |1 N

Display reference time course General functions

[] Enable [ Update Plot " [ Cptions. .. ]]

[Export T4T... | [ SaveRTC... |

Event-related averaging

L] Ensbie [goram.. | gu |

ROI Time Course OptionSwindow will appear.

You can find detailed information for the ROI youQe selected.

It shows you X, Y, and Z Talairach coordinates for the center of the RO,
the cluster size, and the number of voxels in the selected ROI.

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

-
& ROl Time Course Options

ROI definition based on functional cluster

Define WOL...

Detailed information For ROT
Clusker: 1 TAL =i |35 TaL Z: -10

MrOfvoxels: | 662 TAL ¥i | -44

ROI Dekails, .

i

Close

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.

& ROl Time Course Options

Bx]

ROI definition based on functional cluster

Detailed information For ROT

| Define WOL...

Cluster: TAL®: 38 | TALZ -0 |
NrOfYoxels: TAL ¥

ROI Dekails, .

Close

Name the selected ROI based on functional cluster and choose the

color in the Pefine Volume-Of-Interest (VOI)Qvindow. If you are

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

the VOI as Subj Mlame of the ROJe.g., SK_RightF&Jick OK.

<P Define Volume-Of-Interest (VOI)

Bx]

Propertizs of new YOI

[\Jame: |Right Fusiform Gyrus

=]

Colar:
J

[ Cancel ”I

o |

Yolume-Of-Interest AnalysisQvindow 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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&3 Volume-Of-Interest Analysis

Yolumes-OF-Inkerest lisk

Time course (WTC) Files

Right Fusiform Gyrus

Shaow YOIs

CifUsersfSunahyshape/SHAPE_BLOCK

Add...

Hide ¥OIs

Remave

Show time course

[l

[] 1n news windaw

[] sigrificant woxels

aAND b

aCORb

e

Delete
Edit... <. [L]
’ Load... ] ’ add... ] ’ Save. .. ]l YOI file: | *
[] show "Gis - Subjects” view ’ = l ’ Opkions. .. l l Clase l
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.

&3 Volume-Of-Interest Analysis

‘olumes-OF-Interest list

Time course (WTC) Files

Right Fusiform Gyrus
Left Fusiform Gyrus

Shaow YOIs

Hide WioIs

Shows time course

[i]

[ 1n news windaws

[ significant woxels

aaMD b

aCRb

e

C:fUsersfsunahfShape/SHAPE _BLOCK

Add. ..

Remave

Delete
Edit... <] m
’ Load... ] [ Add... ] [ Save. .. ] YOI File: | *
[] show "als - Subjecks” view [ = ] [ Cptions. .. ] l Close l
e. To show both ROIs overlaid on the anatomical VMR image, select

both of them using [Shift] key and click Show VOls.
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&3 Volume-Of-Interest Analysis mm

‘olurmes-CF-Interest lisk Time course (WTC) Files

Right Fusiform Gyrus Show YOIs C:fUsersfsunahfShape/SHAPE _BLOCK add. ..
Left Fusiform Gyrus

Hide WioIs

Shows time course

=
3
@
=
£
5
B
=]
=

[ significant woxels

[T] <] m
’ Load... ] [ Add... ] [ Save. .. ] YOI File: | *
[] show "als - Subjecks” view [ = ] [ Cptions. .. ] l Close l

Select ROIs using [Shift] or [Ctrl] keys, and try Show VOlIs, Hide
VOIs, a AND b, and a OR b.

f. Close the Wolume-Of-Interest AnalysisQvindow.

6.3 Averaging Files
Analysis>>Event-w St I § SR ! gSNIF Ay I X
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
g2y Qi ol yld G2 AyOfdzRS NBald O2yRAGA?Z
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 Os or leave them as the
default.

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

¢ Event-Related Averaging Specification

Functional data Files

: {sersiSunah/ShapefSHAPE_BLOCK_SL_LOC/Shape_Block_ObiLOC_H1_SL_3DMCT_SCSAl SDADSS6.00mm_LTR| A
3 {UsersiSunah/ShapefSHAPE_BLOCK_SL_LOC/Shape_Block_ObiLOC_HZ_SL_3DMCT_SCSAI SD3DSSE.00mm_LTR
i {UsersiSunah/ShapelSHAPE_BLOCK_SL_LOC)Shape Block_ObLOC_¥1_SL_30MCT_SCSAL SD3DSS6.00mm_LTR
:/UsersiSunah)ShapelSHAPE_BLOCK_SL_LOC)Shape Block_ObiLOC_¥2_SL_30MCT_SCSAL SD3DSS6,00mm_LTR
1 /UsersiSunah)ShapelSHAPE_BLOCK_IL_LOC/Shape_Block_ObjLOC_H1_JL_3DMCT_SCSAI_SD3DS56.00mm_LTR,
1 /UsersiSunah)ShapefSHAPE_BLOCK _IL_LOC/Shape_Block_ObjLOC_HZ_JL_3DMCT_SCSAI_SD3DS556.00mm_LTR,
i lsers{Sunah/ShapefSHAPE_BLOCK_IL_LOC Shape_Block_ObjLoC_W1_JL_3DMCT_SCSAI_SDADSSE.00mm_LTR.
i lsers{Sunah/ShapefSHAPE_BLOCK_IL_LOC Shape_Block_ObjLoC_w2_IL_3DMCT_SCSAI_SDADSSE.00mm_LTR.
3 {Lisers{Sunah,ShapefSHAPE_BLOCK_EE_LOCShape_Block_obiLOC_H1_EB_SDMCT_SCSAL_SD3DSSE,00mm_LTF ¥

b3 >

Remove Entrvl [ Add Runs..,

Available conditions in referenced protocol Files Expected response plok

¥_Ohiject
Y_Texture
H_Object

TR = 2000

A

Resolution of data points Mumber of data points before and after onset of event

Wolumes [ Seconds [ Free: 100 |2 ms [Pre: z £ Post: (16 /3 ]
Percent signal change, three tvpes of baseline computation ‘ariation bars

Enable % signal change [ Average From: -2 = Toi |0 - ] [] standard deviation
[] Epach based [ condition-per-file based File based Standard errors

[ Cancel ] [Qeate ANG l

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 ROI Signal Time

CourseQwindow. Under Event-related averaging click Browse and

find your .avg file.
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ROI Signal Time Course [Shape_Block_0ObjLOC_¥1_SL_3DMCT_SCSAI_SD3DSS6.00mm_LTR_TALv..| |

Scaling Time course segmentakion

First tirme: 1 Ea Min: (460 5 Size: |10 3 (%) Shows protocol
Last time: 177 5 Max: 480 5 OFfset: 0 2 () show grid
rulki-subject, multi-run time courses Multi-ROT time courses
Shape_Block_OBiLOC_Y1_SL_30MCT_SCSéw| |3 2 [] average Mr.: 1 il 1

Display reference time course General functions

[] Enable ’ Update Plot ] [ Options. .. ]

Export T4T... | [ SaveRTC... |

Event-related averaging

[ Enable k_ObiLOC_AYG?_File.avg ] [ eotam.. | [ qur |

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).]

Event-Related Averaging Plokt |

fMRI response (% BOLD signal)

T 10

Time (scans)
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6.4 Export TextsYou 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.

ROI Signal Time Course [Shape_Block_DbjLOC_¥2_TI_3DMCT_SCSAI_SD3DSS6.00mm_LTR_TALv.. | |

Display reference time course

[] Enable

Event-related averaging

[ Enable | shape_Elock_ava7.avg

Browse...

Browse,..

Scaling Time course segmentation

First time: 1 {3] Min: | 399 {3] Size: 10 {3] (*) show protocol
Last time: | 177 (3] Max: (420 (& oOffset (0 (3 O show grid
fulti-subject, mulki-run time courses Tulti-ROT Lime courses
[Shape_BIock_ObjLOC_\-'Z_TI_SDMCT_SCSFI[v] 2 {:}] [ Average Ne: 1 N

General functions

[ update Plat | [ options... |

|Export Tx7... || Save RrcC... |

[rotam.. |[  out |

b. Select the run of which you are interested in analyzing the data
under Multi-subject, multi-run time courses in the ROI Signal
Time CourseCwindow.
C. Click Export¢ - ¢ X
d. { I 9SS GKS TFAROSrun#.&tQWa dzo 2SO0 L5
eg. Tl_LOCrunl.txt
e. Repeat the above steps for all runs and all regions of interest.

6.4.2 Averaged Runs

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

from the pull-down menu.

&P Plot Options

tMultiple curves plot made Curve properties

Qver plak Curve 1: ¥_Object
Curve 2: ¥_Texture show curve

Harizonkal 4
[ Horizonkal arrangemen Curve 3 H_Object

Curve 4 H_Texture

Show line

[ show symbal

Plok properties Errar bars

Segmentation info Fit curve
Horizontal lines R: G B: Size:
Font size Factor: (10 2] tne: 285 (3] [0 & o SN &

Line thickness: | 1 e Symbol: | 255 GINES & 295 G &

Bar: | 255 = [o 2 o SRRE =
Title: Separation of ticks
[ Enable Font size Factar: | 14 ¥-axis: |3 Y-axis: |1
Label: | TITLE o —
Background and text color M -1 {3] Max: 2 {3} [ Lack
Ri G B
Backroundk 0 (2] 0 SiE g | [

Enable X-axis
Text: | 255 ]| 255 2] 5 S Font size Factor: |12
Enable ¥-axis
Plot window size #-axis label: | Time {scans)

Width: |0 {3} Height: |0 {3} ‘-ais label: | FMRI response (% BOLD signal)

C. Click Data table... in the Plot OptionsCvindow.

&3 General Data Table

Curve 1:%_Object Curve 2 W _Texture | Curve 3: H_Object | Curve 4: H_Texture

1 -0.0201215 -0,0564255 0.03113
z 0.0305216 -0.0137649 -0.127135 -0.1199
3 0,0429064 -0.0245747 0.101196 0.1711
4 01175849 0,115034 -0,16267 -0,17584
5 0.438322 0.2837 0,353345 0.3810
-] 0.657217 0.354607 0.343376 0.2496
7 0.702561 0422627 0.656172 0.4279
g 0.660556 0.41375 0.530165 0.32a0
] 0.613609 0.4244:29 0.75903 0.5789
10 0.595214 0.353518 0.622251 0.4520
11 0.609777 0.42479 0,495566 0,1695
12 0, 436305 0,331859 0,729944 0,5545
13 0.160841 0.180962 0.461229 0.4336
14 0.0330656 0.0696185 0.109179 0.2366
15 -0.00738525 0.0286979 0.0749654 0.06559
16 -0.0546545 0.0326616 0.0617206 0.02101
17 -0.057655 0.0334535 0.009096355 -0.02127
15 0.0195055 0.0439526 -0.105714 -0.121
19 0.00265323 0,0542803 0.143594 0.05614
< ] i [ ¥
“ Save. .. " ’ Clase ]
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d. Click Save... in the Beneral Data Table windowQ The table shows
the averaged BOLD signal changes across all runs in each time
point and corresponding statistical standard errors.

e. { I @S GKS T AROSAvérage vds dzo 2S OG L5

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

Excehnd 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...

-

<P Single Study General Linear Model - [Shape_JL2_V89_2_3DMCT_SCSAI_SD3DSS6.00mm_LTR_TAL.vtc] B3|

Tirme course segrentakion Predictors ’ el " Define Freds ” = l
Size: 10 (2] [¥] Use protocol 1 3 O showal ’ e ” i e ” rm— ]
Offset: |0 {3} Rareyi© ! ’ Del Pred ” Del All ” COptions. .. ”

V Click Options...
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&3 Single Study GLM Options

Masking Functions

Single Factar Design Twwo Fackorial Design |[ Deconvolution Design ]| HRF Predictar Functions

Deconvolution design matrix for rapid event-related paradigms

[ Exclude first condition Exclude last condition |Data paints: |8l {3] Defing Predictars

[] Correct serial correlations

[Design Matrix] [ Cancel ] [ (a4

V Click the Deconvolution Design tab

V Check Exclude first condition or Exclude last condition

if you have a 6Rest¢ 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

-
P Single Study General Linear Model - [Shape_JL2_V89_2_3DMCT_SCSAI_SD3DSS6.00mm_LTR_TAL.vtc]

Bx

Time course segmentation Predictors ’ ndd pred ” Define Prede ” = l
m szoy 10 {3} st prictiel 9 {3} £48 [ show 4l ’ Clear Pred ” Hide conds ” Cancel ]
[ sam., || Ot 0 Nare: [+23.00 [eipeed el _][omone ]

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{ I §S X

V Save the file as subpctiD_run#_decomtc
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V Close the ¥ingle Study General Linear ModelCQwvindow

d. Repeat steps b~c for all runs
e. Analysis>>General Linear Model: Multi Study...
I
&3 General Linear Model: Multi Study, Multi Subject
YTC Files | Design matrix files Marmes of predictors in design matrix files
Shape L2 W71 2 3DMCT SCSAI SD... 1L W71 decon.rtc Y71 D0, Y71 D1, ¥71 D2, W71 D3, W71 D4, V...
Shape_JLZ_a9_2_3DMCT_SCSAL_SD... JL_VS9_decon.rtc ¥71_D0, ¥71_D1, ¥71_DZ, WF1_D3, ¥71_D4, V...
Shape_JLZ_H71_2_3DMCT_SCSAIS... IL_H71_decon.rtc ¥71_D0, ¥71_D1, ¥71_DZ, W71_D3, ¥71_D4, V...
Shape_JLZ_H&9_2_3DMCT_SCSAIS... IL_Ha9_decon.rtc ¥71_D0, ¥71_D1, ¥71_DZ, W71_D3, ¥71_D4, V...
Shape_JLZ_WH71_2_3DMCT_SCSAIS... JL_WH71_decon.rtc ¥71_D0, ¥71_D1, ¥71_DZ, W71_D3, ¥71_D4, V...
Shape_JLZ_WHE9_2_3DMCT_SCSAIS... IL_WHS9_decon.rtc ¥71_D0, ¥71_D1, ¥71_DZ, W71_D3, ¥71_D4, V...

[ Clear List ][Remgve Entrv] [ rF% GLM [] #s-transform [ | Separate subject predictors Add To List...
lLoad MDM. .. ][Save MDM. .. ]I [] correct serial carr. z-transform [ Separate study predictors Design Matrix. ..

Resulting GLM file: 1L2/L2_¥TC_N-6_FFX_ZT ITHR-100.0m | | Folder... | | options.. | | cancel || o0

V Load the VTCs as in step 4.2 with the newly created
RTCs (the ones with decon in the name), but R 2 yelieki
GO

V Click Save .MDM...

V Save the file as subjected decon.mdm

V Close the ‘Beneral Linear Model: Multi Study, Multi
SubjectQwvindow

f. Open ROI Signal Time CourseCwindow by selecting one of your
Region-Of-Interests. You might want to open Region-Of-Interest

AnalysisQvindow or simply return to the overlaid VMR.
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ROI Signal Time Course [Shape_JL2_LOC_¥2_3DMCT_SCSAI_SD3DSS56.00mm_LTR_TAL.vtc]

X

Scaling Time course segmentakion

First bime: | {ﬂ Min: | 309 {ﬁ Size: |10 {ﬂ (%) Shows protocol
Last time: | 145 Max: 329 (2|  offsst |0 ) show grid
rulki-subject, multi-run time courses Multi-ROT time courses
Shape_JL2_LOC_V2_3DMCT_SCSAI_SDSDEM = [] average M| 1 I

Display reference time course General functions

[] Enable ’ Update Plot ] [ Options. .., ]

Browse. ..

Event-related averaging [gxport TXT"'] [ SN ]

[ Enable [[ ROIGLM . ]][ out |

Browse, ..

V  Click ROI GLM...

&> ROl GLM Specifications

General RF# Conkrasts

Design matrix File

C:Users/Sunah)Shape/SHAPE _ILZ/IL_decon.mdm

Oubput options

GLM graphs

GLM tables

Time course transformation applied to each run
[ e-transform

z-transform

[] z-transform using baseline segments only

[] Auta correlation graphs

[] Correction For serial carrelation

Predictar values <= D.lﬂfﬁ

Zancel Fit 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 ®Bven-Related Deconvolution PlotCvindow will
appear. Compare this plot to the Bvent-Related
Averaging PlotQyou have created in step 6.3. You can

close GLM graphs and tables that also appeared.
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/. 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 @ontrast And BrightnessCwindow, 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.

€® Contrast And Brightness [16 bit -> 8 bit] (2JEed
Intensity options Cptions
[ Contrast Brightness ] Apply immediately
Save changes o file
[ Save 16 bit file (¥16) ]
=
LI
61 & H B
[ Irvert ] [ Adjust ]
Cow o]

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

C. Click Load .V16... and select .v16 file.



-60 -

¢ 16 Bit 3D Tools

Spatial transformations

| Export w6 | | TalScale wig |

| owoxel ||  Toses |

(%) Trilinear inkerpolation

Cubic spline interpolation

Ri 3 &

) Sinc interpalation

Shift daka set

Step size: |1 %

[] apply cyelic

Inhomogeneity correckion

Crder of polynom For fit: |3 %
Multiplicative model
[] additive model

[ visualize fit ibias field) in secondary YMR

[ Presegmentation-Based

Mirror data set along axis

@ TAL axes convention

Flip ¥ Axis
Flip % fxis
Flip £ Axis

() BY axes convention

“Lnad.vla... | [save w1, | wmR-=vie | [Clearvie Mem| | Brightness... | |  close |

d. Close the @6 Bit 3D ToolsCwindow.

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 ‘8D Volume ToolsCwindow.

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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3D Yolume Tools =

3D Coords | Caregistration | Spatisl Transf | olRend | Talairach | Segmentation |_

Value range —— Bounding box
s
Max: 255 (3] w0 Bl ’ Range ]“GrowRegionl

Mew: |240 {ﬁ z |0 % 233 {ﬁ ’ Fill Box ]’ Expand l

’ Opkions l’.ﬁ.utom.Segm.l

Filter, smoothing Barder Relnad

FuyHM: | 2 {ﬁ [ Dilate ] [ Marked ]

Sigma Range: |20 {ﬁ [ Smooth ] [Nu:-n—Markedl

Draw with mouse Reconstruckion—— Reload Al
[] Enable (%) 2D fin-plane)

Size: 1 (%) O 3D (cube) Mini Dislog <<

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.

3D ¥Yolume Tools =

30 Coords || Careqistration || Spatial Transf || vol Rend || Talairach | Segmentation L

Value range ——— Bounding box ’ options ] ’P.utc-m. SEgm.l
Min: 100 |2 w0 [ |zss &
Max: 255 [ w0 |25 13 [ Range ][GrowRegion]
Mew: 240 [%) 2o B |e=s B [ = H Expand l
Filter, smoothing Border Reload

Galssian FuyHM: | 2 {ﬁ ’ Dilate l ’ Marked l

Sigma Range: |20 {ﬁ l Smooth l lNon-Marked]

Draw with mouse Reconstruckion—— Reload Al
[] Enable (%) 2D fin-plane) Prepare
Size: (1 (&) O 3D (cube) Mini Dislog <<

7.2 Inhomogeneity Correction

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

a. Click Presegmentation-Based under Inhomogeneity correction.
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<% 16 Bit 3D Tools

Spatial transformations Inhomogeneity correckion
| Export w6 | | TalScale wig | Order of polynam For fit: |3 3
[ Tso-Yoel ] [ o SAG ] Multiplicative model

[] additive model
(%) Trilinear inkerpolation

Yisualize fit {bias Field) i dary YMR
Cubic spline interpolation [] visualize fit {bias field) in secondary

{:}Sinc interpalation R: 3 {3} [[ Presegmentation-Based ]]

Shift daka set Mirror data set along axis

ShiFk 5 () TAL axes convention Flip % Axis

. () BY axes convention
Shifk ¥ Step size: |1 E:} Flip % fxis
shift 2 D Apply cyclic Flip £ Axis

| Load .vi6... | [ save wie.. | wMR->vie | [Clearvie Mem| | Brightness... | |  close |
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
8D Volume ToolsCwvindow.

b. Click Autom. Segm..
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3D Yolume Tools =

30 Coords Careqgistration Spatial Transf viol Rend Talairach | Segmentation |_

‘Value range ————— Bounding box————— ’ ptians ] ’Autom. SEQm'I
Min: 100 3] w0 & s 3
Max: 255 (3] w0 Bl ’ Range ”GrowRegionl
Mew: 240 |&) a0 & |ess B ’ — ” — l
Filter, smoothing Barder Relnad

FudHM: 2 %] [ Dilate ] [ Marked ]

Range: |20 {3} [ Smookh ] [ Mon-Marked l
Draw with mouse Reconstruckion—— Reload Al
[] Enable (%) 2D fin-plane)

Size: 1 (%) O 3D (cube) Mini Dislog <<

C. In the YWutomatic Cortex Segmentation and ReconstructionQ

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

boundary. Then click Go.

@ Automatic Cortex Segmentation and Reconstruction

Seqrmentation skeps

Sigma filker (in Talairach bounding box)
Zancel

Iterations: |10 EC} Range: |5 {ﬂ

2
]
X

Find and fill wentricles Options
Apply brain mask {Talairach space)

Find intensity peaks For grey and white matter

Segment white matter (region growing)

Dilate white matter

Srmooth white matter Iterations: |5 {3}

Disconnect henispheres

[] remove bridges LH

[] remave bridges RH

Cortex reconstruckion
Left hemisphere Right hemisphere

Create surfaces of white/grey matter boundary

[ Create surfaces of outer greyv matter (pial) bnundary]

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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“¥ BrainVoyager QX

Accept or adjust whitefgrey matter cuk walue:

106 2

[ Cancel ][ oK ]

e. ®moothed intensity histogramsCwindow and ‘8rey and white
matter peaks across axial slicesCwindow 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.

Smoothed intensity histograms {10 axial slices) ]

Smoothed intensity histograms (10 axial slices)

I
100 125
Intensity

Axial slices (top to bottom)

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 Map¥ou 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.

& Overlay GLM Contrasts

Predictor Mr, Predictor Mame | Add Contrast

Clear Contrast

ERML g

Fill Conkrask
Balance +)-
Add "[+] = 0"
&dd "[-] = 0"
Delete All
[] conjunction analysis Cantrast name: Mr. |0 {ﬁ 1
[l Load .GLM... ] Laad .CTR... [ Opkians. .. ” (0] 4 l
lSave Nell ] Save .CTR... ] [] Two set relative contribution [ Edit Mame ][ Cancel l
C. Create a contrast map you want to overlay on the 3D surface.

Click OK.
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£ Overlay GLM Contrasts - Shape_Block_ObjLOC_AVG7.glm
Predictor Mr, Predictor Mame | Add Contrast
1 ¥_Object
gz W _Texture Clear Contrast
O3 H_ibject )
Fill Conkrask
O 4 H_Texture

Balance +)-

Add "[+] = 0"

Add'[-] »0"

13

Delete All

ol %12

=

Canjunckion analysis Contrast name: | 1-1 00

 —

l Load .GLM... ][ Laad .CTR... ] [ Opkians. .. || (0] 4
lSave JGLM.., ][ Save CTR... ] [] Two set relative contribution [ Edit Mame ” Cancel

d. Move the current work space to .srf file that you have created in
step 7.3.
e. Meshes>>Surface Maps
Click Create SMP.
R Surface Maps @
Selection | Color | Mame ThreshMin | ThreshMax | ClusterSize | UseCluster | TranspColor
1 ] <GLM-t>= 4,796 g 29 0 1
Threshalding SMP info False Discovery Rate (FOR)
() Use FOR Type: |t q: |0.05 V=1
(%) Use statistic value DF: 4924 MrOfYertices: |0 o) =In{V)+E
Owerlay walues Cluster threshold CC overlay bype Lag range
Show positive [ Enable Lag values Max: |0
Show negative 25 {ﬁ mm*2 Correlation values Mim: |0
Confidence range
Max; | &,00000 {ﬁ Color +Max; -Max: B (%) Use LUT colors () Use SMP colors
Min: | 4.79647 {ﬁ Color +Min: BN -Mn: Include values = max value
|Load sMP... | [ Add swp.. | [ Update SRE | createsp | | options.. | [ ok |
[save .5MP... | | combine stPs...| Update values l[ Delete Al ]“ Update sRF | [ cancel |
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f. The resulting surface map will be created.

g. You can adjust the threshold from the Surface MapsCvindow as
you do in the Wolume MapsQvindow. [see step 5]



