MRI Processing and
Headmodel Creation




Open the MRI in AFNI
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Edit Tagset Plugin
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Dataset | mri/nugent_allison/orig.niitorig

Quit Help Read Write Copy Save ‘ Done

Set Clear |[Clr All Add Delete |Relabel Beep

X Tagset Editor [A]

MRI/nugent_allison/nugent_allison+torig

I Quit Help Read Nr‘ite Copy Save ’ Done
Set Clr All | Add Delete |Relabel Beep

ag File: |
ag Label: |

ag Value: FIA— (o

~ Nasion
 Left Ear
/»Right Ear



Render Dataset
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Render Plugin

X| AFNI C Renderer [A]
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Placing the Nasion
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Right Ear — save tags
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Using fiddist.py

calc/net/tako/eonl/normal/mri/nugent_allison> fiddist.py orig+orig.
nasion: 11.620 0.302 -0.633

left ear: 3.416 6.901 -4.533

right ear: 3.316 -6.599 -4.333

left - right: 13.502 am

nasion - left: 11.228 am

nasion - right: 11.413 am
calc/net/tako/eonl/normal/mri/nugent_allison> []




Running orthohull: Default Behavior

Smodule load afni
Smodule load python
Sorthohull -t -1 .005 -nugent_allison+orig

Output:
anat_brainhull.ply ortho_brainhull.ply
anat_innerskull.ply ortho_innerskull.ply

anat_outerskull.ply ortho_outerskull.ply

anat.ply ortho.ply
anatmask+orig

brain+orig brain+tlrc
mask+orig

ortho+orig

brain.Xaff12.1D brain.Xat.1D
hull.shape nolte.shape

multisphere.shape multisphere.shape_info



Naming Conventions

* Default behavior is set up assumes that MRIs are in
subdirectories using hash codes

e Output files are generic names within each
directory

* You can follow other models, just ask me for an
alternative to orthohull allowing control of
filenames.

* SAM tools are flexible enough to allow filenames
outside the default behavior



Problems with 3dSkullStrip
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common problemes. If all

else fails, send problem
brains to the AFNI core.



Checking Results
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Multisphere Headmodel

Requires the output of orthohull:
multisphere.shape

multipshere.shape_info
SlocalSpheres -s multisphere.shape -d ABCDEFG_rest 20180806 _01.ds

This must be run for every MEG dataset, as the head model will vary
with the position of the fiducial coils relative to the dewar



Using Structure Sensor Surfaces

* Image of me



Surface co-registration

* Fieldtrip workflow

hito://www.fieldtriptoolbox,org/tutorial/3dscanner
http://www.fieldtriptoolbox.org/tutorial/headmodel _eeg bem

« MNE/SAM workflow

Full tutorial

Requires  meshlab: hitp:.//www.meshlab.net
MNE_python: http://martinos.org/mne

Freesurfer: https://surfer.nmr.mgh.harvard.edu


http://www.fieldtriptoolbox.org/tutorial/3dscanner
http://www.meshlab.net/
http://martinos.org/mne

Open the surface in meshlab

L MeshLab 2016.12
NEFevcve=< [T B | 1 &x SO -&e /B ZoX 1 EED XX »
Project_1 (x] 5} Project_1

» % 0 Nugent ]|

- @ TS

Nugent.obj
. T ©
Shading Vert [[Z:C1 None
Color 1 Face Mesh User-Def
Back-Face =) Double Fancy Cull
Texture Coord | 2. Off

apply to all visible layers

: Warning: There are gl errors:
invalid framebuffer operation
o s 1 1 £
FOV: 60 Mesh: Nugent.obj ;:gigtiég gl errors: invalid framebuffer
FPS: 232.6 Vertices: 19,261 Opened mesh /Users/nugenta/Desktop/NugentHead/Kugent.ob3
BO_RENDERING Faces: 20,000 3
Selectio :

VC VTFC

es opened in 312 msec




Prepare output file

S python prep_meshlabfile.py nugent.pp nugent

Output:

nugent_hsp.txt. < fiducials
nugent_elp.txt € point cloud

nugent.fif < merged files in .fif format



Prep the MRI

This assumes the MRI has been processed with
Freesurfer, and SUBJECTS DIR is set

S mkheadshape -s nugent_allison



Start the MINE coreg tool

mne coreg

MRI Subject

/volumes/nugenta/subjects/ ‘E

nugent_allison <

fsaverage»SUBJECTS DIR |

MRI Fiducials
(e)Lock () Edit

Show head shape points
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*) LPA Nasion RPA
-66.9 15.1 -52.9
Save Saveas...| | L
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View
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Scaling mode: = None 3

Scaling parameters

X: 100.0 -+ 1.0
Y: 100.0 ol s (Step)
Z: 100.0 -+

Fit (ICP) Fit Fid. [ BIRS)

Translation (&) and Rotation {£)

(Step)

Fit (ICP) Fit Fid. ]

Fiducials: 86.6, 101.5, 87.3 mm

Fitting options...

Subject-saving options

v| Scale label files
v| Copy annotation files
v| Prepare BEM

Save... Load...




Initialize fiducials in MRI space

MRI Subject

Jvolumes/nugenta/subjects/ i}

nugent_allison o

fsaverages»SUBJECTS_DIR

MRI Fiducials
(o) Lock () Edit

Show head shape points

m/nugent_allison-fiducials.fif | £

o LPA Nasion RPA
-66.9 | 15.1 -52.9
Save Saveas... U

Digitization source

/| Guess subject from name
0.0 AHair

10.0 Omit

No points omitted

View
Top

Right Front Left

Scale: 0.109 trackball z

Display options...

g»ﬁl@@@&' 4 B W

Scaling mode: = None s

Scaling parameters

X: 100.0 | - ||+ 1.0

Y: 100.0 | - | +  (Step)
Z: 100.0 - +

Fit (ICP) FitFid.  m| o

Translation (4) and Rotation {£)

& 00 | -|+| o |

AY: 00 | (Step)
AZ: 0.0

£X: 0.0 1.0 |
ZY: 0.0 (Step)
£4Z: 0.0

Fit (ICP) Fit Fid. ]

Fiducials: 86.6, 101.5, 87.3 mm

Fitting options...

Subject-saving options

v| Scale label files
v| Copy annotation files
V| Prepare BEM

Save... Load...




Load the Point Cloud, Initialize

nugent_allison - MNE Coreg

’P ERNNEZEZ® B 48 B

el

MRI Subject
Subjects directory and subject:

_ MEGCoregroup/course/HeadmodelTutorial/SUBJECTS B

|nugent_allison |

High Resolution Head: (v

| Copy 'fsaverage' to subjects directory |

MRI Fiducials
(o) Lock () Edit
|| Always Show Head Shape Points

File: gent_allison/bem/nugent. allison-fiducials. fif

nugent_allison-fiducials fif

Set: (») LPA Nasion RPA
Pos: [-0.06691 | l0.01507 [ [-0.05294
| sSave ||SaveAs.. ||ResettofFile |

Head Shape Source (Raw/Epochs/Evoked/DigMontage)
File: up/course/HeadmodelTutorial/Nugent_digmont.fif | fj

ubject from File Name

| omittmm] | Reset

View

Right

Top

Front

I et |

' Viéwidpfions

Scale: |0.16

| Trackball =

|

Grow Hair [mm]; |4

MRI Scaling: (e) None () Uniform () 3-axis
Scaling
R (X): |1.00000 - [ # ]oo1
A (Y): |1.00000 - || + |(step)
S(2Z): |1.00000 = IiE= 1l
| Fit Head Shape | | Fit LPA/RPA | | Fit Fiducials
Translation
R(X): 0.00516 || - || + ||0.001
A(Y): 000100 || - || + |(step)
sz ooo700 | =al el
Rotation
R(: 021198 || - || + ||o01
A(Y): 007280 || - || + |(sStep)
S(z): 003316 || - || + |
Fit Head Shape | | Fit LPA/RPA | Fit Fiducials |
Load trans...
Error; LPA=15.5 NAS=8.8 8.0'mm




More options

s)

nugent_allison - MNE Coreg

MRI Subject ‘» IR EREEE B 48 EO

Subjects directory and subject:
_MEGCoregroup/course/HeadmodelTutorial/SUBJECTS fj
|nugent _allison~ |

High Resolution Head: (v

| Copy ‘fsaverage' to subjects directory |

MRI Fiducials
(o) Lock () Edit
|| Always Show Head Shape Points

File: ‘gent_allisc»n/bem/nugent_allisorx-ﬁducials‘f'if\ I

nugent_allison-fiducials fif

Set: (») LPA () Nasion RPA
Pos: |-0.06691 | |0.01507 [ |-0.05294
| save ||SaveAs.. ||ResettoFile |

Head Shape Source (Raw/Epochs/Evoked/DigMontage)
File: bp/éourse/HeadmodeITutoriaI/Nugent_digmont.ﬁf1 L‘j

View
Nugent_digmont.fif ‘ Top
[¥ Guess MR| Subject from File Name
157‘ ; Omit [mm]‘ ‘ Reset : | nght ‘ ‘ Front : ‘ Left |
ints omitted } View Options

Scale: |0.16

| Trackball = |

Grow Hair [mm]: |4 |

MRI Scaling: (e) None () Uniform () 3-axis
Scaling

RO [1.00000 || - | L l0.01 |
Afy)i|1.00000 || - | + |(Step)
stz 100000 || - |[ +
Fit Head Shape | | Fit LFA/RPA | | Fit Fiducials |
Translation
R(X): 000516 || - || + ||o.o01 \
A(V): 000100 || - || + |(step)
s(@:|ooo700 || - || +
Rotation
R(: 021198 || - || + |loo1
A(Y): 007280 || - || + | (step)
S(z): 003316 || - || + |

| Fit Head Shape | | Fit LPA/RPA | | Fit Fiducials |

 Load trans... |

Error; LPA=15.5 NAS=8.8 RPA=8.0 mm




Save final transform

& nugent_allison - MNE Coreg

’» ERINZZO 2 48 B¢

MRI Subject
Subjects directory and subject:

. MEGCoregroup/course/HeadmodelTutorial/SUBJECTS y‘_“]
'nugent_allisonw |
High Resolution Head: [+

| Copy 'fsaverage!' to subjects directoryij

MRI Fiducials
(o) Lock () Edit
|| Always Show Head Shape Points

File: gent_allison/bem/nugent allison-fiducials. fif

nugent_allison-fiducials, fif

Set; (») LPA () Nasion () RPA
Pos: [-0.06691 {0.01507 | [-0.05294
| sSave ||SaveAs.. ||ResettoFile

Head Shape Source (Raw/Epochs/Evoked/DigMontage)

File: up/course/HeadmodelTutorial/Nugent_digmont. fif ﬁ View

Nugent_digmont.fif

- . Top | Scale:
|¥ Guess MR| Subject from File Name ——

115 \meiE[-mm]"}\‘ Reset | inbte] bty lelet o

9 points omitted i View Options

0.16

| Trackball » |

R(X): |0.00516 || - || + ||0.001 \
A(): 000100 || - || + |(step)
S(2):(0.00700 ||.= | |

Rotation
R 021198 | [La ] [k ] jo.01
AlY): |007280 || - || | (Step)

+
S(2): 003316 || - || + |

Fit Head Shape = | Fit LPA/RPA | Fit Fiducials |

Load trans...

Error: LPA=15.5 NAS=8.8 RPA=8.0 mm
Points: p=4.1, 0=2.8 mm
Scaling options

|| Scale *|abel files

| Copy annotation files

|~| Run mne_prepare_bem_model

|
|

| Save As... | | Reset




Set fiducial points on the MRI

S module load freesurfer

Spython set_mri_fids.py subject_elp.txt head_mri_transform
SUBJECTS/nugent_allison/mri/orig.nii nugent_allison+orig

You can now proceed with SAM software as usual



