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Theoretical background:
https://www.youtube.com/watch?v=1VOKsWWLgjk
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DCM bilinear model



SPM Manual for fMRI+M/EEG



The Dataset



1700 ms
400‐600 ms

800‐1000 ms

N=16 subjects (BIDS format)

EEG =  70 channels, nose‐reference (concurrent with MEG)
MEG = 102 magnetometers + 204 planar gradiometers

fMRI = BOLD EPI 3x3x3mm (3T Siemens Trio)
MRI  = T1 MPRAGE 1x1x1mm

Stimuli: 3 types of greyscale face images:
~300 x Famous
~300 x Nonfamous (previously unseen)
~300 x Phase‐scrambled versions of above

Task: Judge left‐right symmetry

M/EEG

fMRI

rFFA

Wakeman & Henson (2015), Scientific Data, http://www.nature.com/articles/sdata20151

lFFA



Wakeman & Henson (2015), Scientific Data, http://www.nature.com/articles/sdata20151



https://openneuro.org/datasets/ds000117/versions/1.0.5



Contains links to processed data, batches, scripts… 



ds000117
└── derivatives

└── SPM12
├── sub‐01
├── sub‐02
├── sub‐03
├── sub‐04
├── sub‐05
├── sub‐06
├── sub‐07
├── sub‐08
├── sub‐09
├── sub‐11
├── sub‐12
├── sub‐13
├── sub‐14
├── sub‐15
└── sub‐16

derpth

rawpth (‘data’ in repository)

Data organization



ds000117
└── derivatives

└── SPM12
├── sub‐01
├── sub‐02
├── sub‐03
├── sub‐04
├── sub‐05
├── sub‐06
├── sub‐07
├── sub‐08
├── sub‐09
├── sub‐11
├── sub‐12
├── sub‐13
├── sub‐14
├── sub‐15
└── sub‐16

These should already be present if you began with raw data
and processed as per Henson et al 2019.

Else, download from figshare and extract here.

Data organization



3 × 9 = 27 files
(per subject)

ds000117
└── derivatives

└── SPM12
├── sub‐01
│ └── fmri
│ ├── rp_sub‐01_ses‐mri_task‐facerecognition_run‐01_bold.txt
│ ├── rp_sub‐01_ses‐mri_task‐facerecognition_run‐02_bold.txt
│ ...
│ ├── rp_sub‐01_ses‐mri_task‐facerecognition_run‐09_bold.txt
│       │
│ ├── sub‐01_run‐01_spmdef.mat
│ ├── sub‐01_run‐02_spmdef.mat
│ ...
│ ├── sub‐01_run‐09_spmdef.mat
│       │
│ ├── swsub‐01_ses‐mri_task‐facerecognition_run‐01_bold.nii
│ ├── swsub‐01_ses‐mri_task‐facerecognition_run‐02_bold.nii
│ ...
│ └── swsub‐01_ses‐mri_task‐facerecognition_run‐09_bold.nii
├── sub‐02
│ └── fmri
│ ├── rp_sub‐02_ses‐mri_task‐facerecognition_run‐01_bold.txt
│ ├── rp_sub‐02_ses‐mri_task‐facerecognition_run‐02_bold.txt
│ ...

...

Data organization



ds000117
└── derivatives

└── SPM12
├── sub‐01
│ └── fmri
│ ├── rp_sub‐01_ses‐mri_task‐facerecognition_run‐01_bold.txt
│ ├── rp_sub‐01_ses‐mri_task‐facerecognition_run‐02_bold.txt
│ ...
│ ├── rp_sub‐01_ses‐mri_task‐facerecognition_run‐09_bold.txt
│       │
│ ├── sub‐01_run‐01_spmdef.mat
│ ├── sub‐01_run‐02_spmdef.mat
│ ...
│ ├── sub‐01_run‐09_spmdef.mat
│       │
│ ├── swsub‐01_ses‐mri_task‐facerecognition_run‐01_bold.nii
│ ├── swsub‐01_ses‐mri_task‐facerecognition_run‐02_bold.nii
│ ...
│ └── swsub‐01_ses‐mri_task‐facerecognition_run‐09_bold.nii
├── sub‐02
│ └── fmri
│ ├── rp_sub‐02_ses‐mri_task‐facerecognition_run‐01_bold.txt
│ ├── rp_sub‐02_ses‐mri_task‐facerecognition_run‐02_bold.txt
│ ...

...

Movement parameters

Volumes

Trial information

Data organization



Single‐subject 
(fMRI timeseries)

GLM
(1st‐level)

SPM

EVC



rFFA

lFFA

Group
GLM

(2nd‐level)
SPM



Concatenation

• Could estimate each run 
separately, but easier to 
concatenate into one run

• Re‐parametrise conditions by:
– Collapsing famous and 

nonfamous faces 
– Defining two conditions: 1) Faces 

+ Scrambled, 2) Faces only
– 838 trials in total
– 1872 volumes (TRs) per subject



Extract data 
from VOIs

• bEVC, lFFA, rFFA (order important)

The picture can't be displayed.



Data organization
ds000117
└── derivatives

└── SPM12
├── sub‐01
│ └── fmri
│ ├── SPM.mat
│ ├── VOI_bVC_1.mat
│ ├── VOI_bVC_mask.nii
│ ├── VOI_lFFA_1.mat
│ ├── VOI_lFFA_mask.nii
│ ├── VOI_rFFA_1.mat
│ ├── VOI_rFFA_mask.nii
├── sub‐02
│ └── fmri
│ ├── SPM.mat
│ ├── VOI_bVC_1.mat
│ ├── VOI_bVC_mask.nii

... ...

Bilateral EVC VOI

Right FFA VOI

That one file

Left FFA VOI



Tomorrow

• DCM for evoked M/EEG responses:

Talk by Pranay: https://www.youtube.com/watch?v=HNaAvKmVCYo



Feedback

https://www.surveymonkey.com/r/X525RCT


