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SPM main menu

* Modeling data, performing
statistics on the fMRI data.

SPM12 (6906): Menu

Realign (Esti... v Slice timing

Coregister (... ¥ Normalise (... v

Specify 1st-level Review

Estimate

Specify 2nd-level

Results

Dynamic Causal Modelling

Smooth

Segment

Display Check Reg Render... ... v FMRI v
Toolbox: b PPIs ImCalc DICOM Import
Help Utils... v Batch Quit




Task

Fixation

Press left

Press right



Task

What questions can we answer with this data set?
* Formulate research guestion

* Derive hypotheses Design matrix
* How would your GLM look like?




Preparation

If you still have the files from the preprocessing ready on your
computer, you do not need to do anything.

* |If not you can do the following:

« For Sub0O1 copy the raw functional scans from scandata to functional,
and the raw structural scan from scandata to structural

« Open MATLAB, add path to SPM12, go to the folder where you have
saved the function “teach_prepro_subject.m” and type:

teach_prepro_subject('path/to/Subel’', 1);



GLM — General information

« Scanning parameters:TR = 2.2 s; slice order: ascending;
number of slices = 32

* Behavioral parameters:

* In the file Behavior Summary there are:

* tLeftStim and tRightStim - time (after scanstart) of presentation of left or right
arrow.

+ tLeftPress and tRightPress - time (after scanstart) of left or right button presses



GLM — Speufy first level

SPM12 (6906): Menu - o IEN

Realign (Esti... v

'Coregister (E... v




@ Batch Editor
Eile Edit View SPM BasiclO

Ded P>

Module List

fMRI model specifjga

Current Module: fMRI model specification

Help on: fMRI model specification

Directory

Timing parameters

. Units for design

. Interscan interval

. Microtime resolution
. Microtime onset
Data & Design
Factorial design

Basis Functions

. Canonical HRF

. . Model derivatives
Model Interactions (Volterra)
Global normalisation

...model Interactions

GLM — Set up design

<-X %

<-X

Choose directory
—— Choose seconds

X +—— TR = 2.2 seconds

16

<-X ¥

No derivatives

None ~

fMRI model specification
Statistical analysis of fMRI data uses a mass-univariate approach based on

General

Linear Models (GLMs).

It comprises the following steps (1)
specification of the GLM design matrix, fMRI data files and filtering (2)
estimation of GLM paramaters using classical or Bayesian approaches and
(3) interrogation of results using contrast vectors to produce Statistical ~

——Then specify «Data &
Design»



GLM — Set up design

Module List Current Module: fMRI model specification
fMRI model specif ~ . . Conditions ~
... Condition
... Name LeftArrow
... Onsets 60x1 double
. . . Durations 0
.. Time Modulation No Time Modulation
. . . Parametric Modulations . . - - -
. ... Orthogonalise modulations Yes Speley dGSIgn US|ng tlmlng
... Condition .
.. Name riontarow +———— from e.g. stimulus
.. Onsets 60x1 double .
.. Durations 0 presentation.
... Time Modulation No Time Modulation
.. Parametric Modulations X
Module List Current Module: fMRI model specification
fMRI model specif| ~ . . Regressors a
. . Multiple regressors ...nal\rp_afmri01.txt [ me—
e b Include movement
. Subject/Session
.. Scans 145 files

- Conditon ">~_ Don’t forget 2nd condition!

.. Name <-X
.. Onsets <-X
. .. Durations <-X
.. Time Modulation No Time Modulation
. . Parametric Modulations
.. .. Orthogonalise modulations Yes
.. Multiple conditions hd

Current Item: Multiple regressors

E:\Documents_E\Seminars\M&M_Mantelstudium_201¢ ~

< > Specify...

Repeat for second run!



File Edit View | SPM | BasiciO

Ded P Temporal

Module List Spatal

Stats
MRl mode Dom
Model estir ~ M/EEG

Ltil

Tools

£dit Defaults

GLM — Estjmate the

Batch Editor

Lureor Madule: MR maodel seacilication

fMRI mode! specification |
DA } . Euons

fMRI mode! specification (design only) |

fMRI data specification

Factorial design specification

Model raview

Model estimation

Contrast Manager |

Results Report jens

Mixed-effacts (MFX) analysis » lations

Bayesian Model Selection »

Prysio/Psycho-Piysiologic Interaction

Set Level test

.. High-pass filter
Factorial design
Basis Functions

ioal HRF

e

Model Interactions (Volterra)
Global normalisation
Masking threshold

Explicit mask

Serial correlations

Current ltern: Model derivatives

| No derivatives

| Time derivatives

*Time and Dispersion derivatives
|

Specify

Model derivatives

model

Tes

left Arrow

60x1 double

0

No Time Modulation

Yes

...aten\AllSubjects\Sub01\functional\rp_afmri02.txt

128

Do not model Interactions
None

038

AR(1)

Model HRF Derivatives, The canonical HRF combined with time and dispersion derivatives comprise an 'informed’ basis
set, as the shape of the canonical response conforms to the hemodynamic response that is commonly observed. The
incorporation of the denvate terms allow for variations in subject-to-subject and voxel-to-voxel responses. The time
derivative allows the peak response to vary by plus or minus a second and the dispersion derivative allows the width of
the response to vary. The informed basis set requires an SPM{F} for inference. T-contrasts over just the canonical are
perfectly valid but assume constant delay/dispersion. The informed basis set compares favourably with eg. FIR bases on

many data sets.

One of the followino ootions must be selected:




GLM — Review Design

« SPM12 (6906): Menu - b
Realign (Esfi.. ¥ | Sice timing Smooth And also explore what is in
Coregister (E...v| Nomalise (E.. ¥ | Segment the struct SPM, saved in
SPM.mat
Specify 2nd-ievel Estimate Use Check Reg to look at
S the new images:

beta_0001.nii etc,
ResMS.nii,
mask.nii,

Display Check Reg | Render.. vEIFIMRI M RPVHII

Toolbox: o PPls ImCalc DICOM Import

Dynamic Causal Modelling

Help Utils... & Batch Qluit




GLM — Review Design

Time domain Frequency domain

4 SPM12 (7487): SPM{TE..  — O X Regressors for LeftPress 128 second High-pass filter
Design Contrasts Atlas u I, | | I |I I {\ I I I
Design Matrix Strg+D |\ J ! | 0.25 |
Design orthogonality Strg+0 0.6 | ‘ = )
Explore 2 Session 1 2 LeftPress E
Clear Strg+L Session 2 2 RightPress o 0.2}
Quit Strg+Q Covariance structure 'E' 04 | % '
= =
O =
2 3 015 |
@
o o
0.2 | @
whole brain || eigenvari.| cvA | plot ad 2 01
current cluster | multivariate Bayes || overiays.. LT h | =
small volume | BMS | pualue || save.. ” I hl. - | °
W 1L 5 f \ [ | 7 I'L g = 0-05
Hemodynamics | clear | _exit | 0 IJ]( *gf{ ly- ”f
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GLM — Specify contrasts

[4.] Batch Editor — O X
File Edit Wiew SPM BasiclO
Dz h Temporal  *

Module List Spatial ’ wrent Module: Contrast Manaaer
IR oo 588 e ottt —
Model esti model specification (design only) on: SPM. File
M/EEG ¥ fMRI data specification
Contrast , o .
Util > Factorial design specification
Tools ¥ Model review .
, R Main Effect
Edit Defaults Model estimation
: 2x2 double
Contrast Manager )
Replicate

Results Report

Mixed-effects (MFX) analysis i
Effect of motion

Bayesian Model Selection >
Physio/Psycho-Physiologic Interaction 6x8 df.?uble
. Set Level test Replicate
. I=contrast
.. Name Left = Right
.. Weiahts vector Mm-1 =

Current tem: Select SPM.mat

Reference from -

Model estimation: SPM.mat File

< ¥ Specify... Dependency

Select SPM.mat o
Select SPM.mat file for contrasts.



GLM — Display results

-« SPM12 (6906): Menu - B !

Realign (Esti... v Slice timing Smooth

Coregister (... ¥/ Normalise (... v Segment

Specify 1st-level Review

Specify 2nd-level Estimate

Dynamic Causal Modelling

SPM for functional MRI!

Display Check Reg Render FMRI

Toolbox: ImCalc DICOM Import

Help Quit

Copyright (c) 1991,1994-2016

Click on Results and
select SPM.mat file

Select Contrast of interest,
e . g . : SPM contrast manager -

: Main Effect - All Sessions A
: Effect of motion - All Sessions

: Left > Right - All Sessions

: Right > Left - All Sessions

: Main Effect

: Main Effect

: Left > Right run1

: Left > Right run2

: Right > Left run1

: Right > Left run2

Selected 1 contrast, press "Done" when finished.



GLM — Display results

Left > Right - All Sessions
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Statistics: p-values adjusted for search volume
1

set-level cluster-level peak-level
K T (Z ] mmmm mm
P ¢ pFWE-corr qFDR—corr E lpuncorr pFWE-corr qFDR—corr = puncorr
0.002 2 0.000 0.000 105 0.000 0.000 0.000 7.91 7.48 0.000 44 -10 56

0.000 0.000 25 0.000 0.000 0.001 6.58 6.32 0.000 36 -20 70

Select:

apply masking: none

p value adjustment to control: FWE
p value (FWE): 0.05

& extent threshold (voxels): O



