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. Data from safety training

I 9 subjects

I Finger-tapping task (12s tapping, 12s rest)

| 188 scans acquired over 6:16 (TR = 2)

I Hi-res structural image

. Single-subject analysis in SPM8
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. Open terminal window
I Navigate to directory
(type: cd /home/public/coursedemo/spm

I Choose subject
(type: cd subjl (or another subj 2-9))

N
.
‘.
—

. Data already converted from dicom format
IH-res structural : T1lmprag
IFunctional : fmri l2seconl?2
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Ma k e
the proper directory:

/home/public/coursedemo/spm/subj#

Launch MATLAB (type
matlab)

., At prompt, type spm8

sur e

to launch SPM

/4
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SPM8 (kpirog3) [EEB)

Realign (Est. Slice timing | Smooth |
Caoregister (... v‘ Normalise (... v| Segment

Specify 1st-level | Review: ‘

Specify 2nd-level | Estimate ‘

Results ‘

Dynamic Causal Modelling ‘ ‘

Display Check Reg Render... = FMRI ~
Toolboxi ¥ PRis | mcale | DIcoM impery

Help Utils... b Batch Quit

SPM8 [BEE)

GeorglaState
Umver51ty

| N

[ SPMB (kpirog3): Graphics =)
Hle Edit ¥iew Insert Tools Desktop Window Help Colours Clear SPM-Primt  Results-Fig TASKS Ll
SPM8

Welcome to SPM8

Please refer to this version as "SPM8" in papers and communications.

SPM is developed under the suspices of Functional Imaging Laboratory
(FIL), The Wellcome Trust Centre for NeuroImaging, in the Institute of
Neurclogy at University College London (UCL), UK.

2lthough SPM8 will read image files from previous versions of SBM,
there are differences in the algerithms, templates and models used.
Therefore, we recommend you use a single SPM wersion for any given
project.

The SPM8 Release Notes can be found online:
http://waw. fil. ion.ucl.ac. uk/spm/software/ spmd/

Further information may be found at the SPMweb site:
http://ww. £il. ion.ucl. ac. uk/spm/

where details of the SFM email discussion list can be found:
http: //www. £il. ion.ucl. ac. uk/spm/support/

2 PDF manual is alsc available in the 'man' folder of 5FM and online:
http://waw. £il. ion.ucl.ac. uk/spm/doc/manual . pdf

SPM is free but copyright software, distributed under the terms of
the GNU CGeneral Public Licence as published by the Free Software
Foundation (either version 2, as given in file spm LICENCE.man,

or at your option, any later version). Further details on "copyleft"
can be found at http://wwni.gnu.org/copyleft/.

Copyright (C) 2008 Wellcome Trust Centre for Neurcimaging
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Select Realign:
Estimate & Reslice

from spatial
preprocessing bar

g SPM: Single Subject “Gedas  Tech

SPMB8 (kpirog3)

Fealign (Est... = Slice timing ‘ Smooth
o

Coregister (... v| MNaormalise (... '|

Segment
specify 1st-level Rewiewy
specify Z2nd-lewvel Estimate

Fesults ‘

Dywnamic Causal Modelling ‘

Display | Check Reg Render... v| FMEI v|

Toolbox: PPl ImCalc |DICOMImp0rt|
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Batch Editor

Realign: Estimate & [ ms——

Module List Current Module: Realign: Estimate & Reslice

Estimation Options |

Quality 0.9

I zeSI I Ce Realign: Estimate & H=
b - - Separation 4
| Click New:Session Smoating P :
. Num Passes Fegister to mean

Interpolation Z2nd Degree BE-Spline

Wrapping Mo wrap

Weighting

Reslice Options

Fesliced images dlmages + Mean Image

Interpolation 4th Degree BE-Spline

Wrapping Mo wrap

Masking Mask images ||
-

Filename Prefix r
gl Tl LFdes

\

-

l

| [ | Edit value |

<]

Add new sessions for this subject, In the coregistration step, the sassions are first
realigned to each other, by aligning the first scan from each session to the first scan of |
the first session, Then the images within each session are aligned to the first image of
the session. The parameter estimation is performed this way because itis assumed
(rightly or not) that there may be systermnatic differences in the images between
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Realign: Estimate & ¢

File Edit 5FM BasiclO N
Reslice azsal
Module List Current Module: Realign: Estimate & Reslice
Realign: Estimate & F |
Highlight Session and
Quality 0.9
Separation 4
1 . Srmoothing (FWHM) 5
C IC On e eCt FI eS Mum Passes Reagistar to mean
Interpolation 2nd Degree B-Spline
. Wrapping Mo wrap
to open dialog box
Reslice Options
Resliced images Jlmages + Mean lmage
Interpolation 4th Degree B-5Spline | |
Wrapping Mo wrap ||
Maskina Mask imadae e’
Current Item: Session

1]

Select Files J

Select scans for this session. In the coregistration step, the sessions are first realigned
to each other, by aligning the first scan from each session to the first scan of the first
session. Then the images within each session are aligned to the first image of the
session. The parameter estimation is performed this way because it is assumed (rightly
or not) that there may be systematic differences in the images between sessions.
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Select all

f mr i 123ec<

images (hold down

shift)

I Hint: type M.* In
filter box to only

show files starting
with f

I 188 files selected

I Click Done

Sessjon

Cir | Jhome/kpirog3/cabi_course/spm/subj3/
Up fhomefkpirog3/cabi_coursef/spm/subj3/ -

Pray fhome/kpirog3/cabi_coursefspm/subj3/

N ~ | [T1imprages002al001.img,1

coTlmpragesQ02al001.img,1

Tl _mprage_2 frmril 2seconlZsecoffsO0Ea001 002
bas_fmri_lZ2secon_l1Z2secoff_& frrilZ2seconl2secoffsQ08a 001 _003
frrilZ2seconl2secoffsQ08a001 _004
frrilZ2seconl2secoffsQ08a 001 _008
frrilZ2seconl2secoffsQ08a 001 _008
frrilZ2seconl2secoffsQ08a 001 _007
frrilZ2seconl2secoffsQ08a 001 _008
Frrlwrilzseconlzsecoffﬂﬂﬂﬁatlml CiDE"
- 'l e Y

_? | Ed| Red Done | Fir | !
| 1

Selacted 1 fila,

Jhome/fkpirog3/cabi_course/spm/subi2/fmrilZ2seconlZsecoffsQ0&a00]1 _001.i1~
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Realign: Estimate &
Reslice

I Leave all options as
defaults

Save as realign.mat

run (2 min)
Close batch editor

BasiclO

Press green arrow to

Realign: Estimate & H=

<]

¥

[«]
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Batch Editor

Current Module: Realign: Estimate & Reslice

Estlmatlon Options |

Quality 0.9
Separation 4
Smoothing (FWHM) 5

Fegister to mean
Z2nd Degree BE-Spline
Mo wrap

Num Passes
Interpolation
Wrapping
Weighting
Reslice Options
Fesliced images
Interpolation

dlmages + Mean Image
4th Degree BE-Spline

Wrapping Mo wrap
Masking Mask images ||
Filename Prefix r (5

Current Item: Data

i

Add new sessions for this subject,

(rightly or

not) that there may be systematic differences in the images between

Edit Value

In the coregistration step, the sessions are first
realigned to each other, by aligning the first scan from each session to the first scan of |
the first session, Then the images within each session are aligned to the first image of
the session. The parameter estimation is performed this way because itis assumed
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File Edit  Miew Insert Tools Desklop Window Help Colours Clear SPM-FPrint  Results-Fig TASKS
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Owe r I e I t WI I I d OW Image realignment
Inorekpirog3icabi_courselsprsubiaim il 2secon 2secotfsO0Ga001_001 img
Inorekpirogaicabi_courselsprsubiaimeil 2secon 2secotfsO0Ga001_002 img
Q I I f I | thomedpirogicabi_course spmisubi@imr i1 2secon] 2secoffs00Ga001 _003 img
I Inomedpirog3icabi_course/spmisubi9im—il 2secon’ 2secaffs00Ga001_007 img
L] - Inomeddirog3icabi_course/spmisubi9#m—il 2secon 2secaffs00Ga001_D08.img
Inomekpirog3icabi_courselsprsubiaimeil 2secon 1 2secotfsO0Ga001_003 img
10 home/kpirog3icahi_course/spm/suki9/fmr1 2secon 2secoffs0082001_010imgy
11 Mome/kpirog3icahi_course/spm/suki9/fmr1 2secon] 2secoffs0082001_011 img
| - - |

.

homekpirag3icabi_cour 9K 1 2secon 1 2secotfsD0BA001 _004 img
ihomeskpirog3ieahl_courseispmisubi9im© 2secon | 2secoris005001 005 img
IROMEMKPIrOg3Aeabi_coUrsefspmisubSimE 256000 | 2560013006300 _006 imgy
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£
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Coregistration

(structural &
functional)

I Select Coregister:

Estimate

GeorglaState
Umver51ty

Realign (Est... = Slice timing ‘ Smooth

Coregister (... ormalise (... '| Segment

specify 1st—Ilevel

Foevwiewy

specify 2nd-level

Estimate

Fesults ‘

Dynamic Causal Modelling ‘

Dizplay | Check Eeqg

Toolbox: - FFls

Help Utils... -

Render.. ~ FMRI v
mCale | DICOM Import
Batch Quit |

10
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. Coregistration

it
Ch .I: D WP
I Oose re erence Module List Curr Module: Coreg: Estim
Coreq: Estimate<-x || |Hea ored: Es

Refe mage

Illlage. Sour age
Ot ges

- Estim n Op

I I l e a n f I I l r I 1 2 S Obij e Fun Mormalised Mutual Information
Sep n [4 2]
Tolarances 1x12 doubl
Histogram Smoothing [7 7]

I Choose source
|l mage: T1mp i

i Save as coreg.mat S q

I Click green arrow to |
run (2 min)

I Click around results
to check alignment

Leference Image
isis the image that is assumed to remain stationary (sometimes known as the target
or termnplate image), while the source image is moved to match it,

11
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. Segmentation: find
grey and white
matter in hi-res
structural image
(Improves
normalization)

SPM8 (kpirog3)

Fealign (Est... v|

slice timing ‘ smooth ‘
Coregister (... v| MNormalise {ﬁ Segment
specify 1st—Ilevel Fewview
specify 2nd-level Eztimate

Fesults ‘

Dynamic Causal Modelling ‘

Display | Check Reg | Render.., "‘ FMEI '|
Toolbox: PPl mCale | DICOM Import

ooy $y -
N i i Georgia
s\_, ¥ SPM: Single Subject Ggraasiae ™ Jech
— -"

12



[
/""' \\‘

- § SPM: Single Subject

[
.
\‘.

.

-

>

. Segment

I Highlight Data and

select file

Tlmpragese
| Save as segment.mat
I Run (~ 5 minutes)

|" )
File Edit SPM  Basiclo

GeorglaState
University

Batch Editor

D Wb
Module List Current Module: Segment
Segment <= |~ |Help on: Segment

Data

Output Files
Grey Matter Mative Space
White Matter Mative Space
Cerebro-Spinal Fluid Maone

Save Bias Corrected
Dont do cleanup

Bias Corrected
Clean up any partitions

Custom

Tissue probability maps 3 files
Gaussians per class [2224]
Affine Regqularisation ..ace template - European brains
Warping Reqularisation 1
Warp Frequency Cutoff 25 ||
Bias reaularisation very liaht reqularisation (0.0001)  |¥
Current ltem: Data

Select Files J

Select scans for processing. This assumes that there is one scan for each subject, Note
that multi-spectral (when there are two or more registered images of different
contrasts) processing is not yet implemented for this method.

13
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Segment
I To view results, click
Display

. Select file
clT1lmprages
c2T1lmprages to see
grey matter or white
matter image

14



Normalize: warp
Images to standard
space (functionals
and structural)

. Choose
Normalize:Write

SPME (kpirog3)

Realign (Est... '| Slice timing

Smooth

— B
Coregister{...{NormaliseD Segment
\

specify 1st—Ilevel

Foevwiewy

specify 2nd-level

Estimate

Fesults

Dynamic Causal Modelling ‘

Display | Check Reg | Render.., "‘ FMEI '|
Toolbox: PPl mCale | DICOM Import

/ ‘-“\‘ gs

@ \ \ ) 4 _

L : : . Georgia

s\ & SPM: Single Subject “Gedas  Tech
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A
Normalize
I Click on New:Subject

I Choose parameter
file:
., T1lmpr é seg_
I Choose Images to
Write:
call188rfmrieé f i | e

File Edit 3FM  BasiclO

DSl >

Module List

GeorglaState
University

Batch Editor

Mormalise: Write < x| =]

[»

l

[»

l

16
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., Also normalize structural
Image
I Same procedure except

., Images to Write =
Tlmprages

., Voxel Sizes=111

TR
3 : : Geor aégtsaz Georgia
, § SPM: Single Subject (iersty ~ Tech
N
Normalize
I Set Voxel Sizesto 33 3
i Save as func_norm.mat e
i Run (~ 1 min) i

17
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To check results of
normalization,

choose Check Reg,

then select
wTlmprageeée and
one of the wrfmrié

Images and see If

they match up well

GeorglaState
Umver51ty
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