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BV Key Features

Modalities: (f)MRI, DTI, EEG, MEG, TMS Navigation
Extremely fast — highly optimized (multi-core support)
Automated cortical segmentation, reconstruction,
flattening

Model (GLM) and data (ICA) based analyses in
volume and surface spaces

Advanced ROIl/time-course tools

Connectivity Analyses (GCM), MVPA analyses.
Proprietary file formats

Movie Studio!
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pecify various timing parameters neede

Batch Editor

BasiclO

Current Module: fMRI model specification

Help on: fMRI model specification
Directory

. Units for design

. Interscan interval

. Microtime resolution
. Microtime onset
Data & Design
Factorial design
Basis Functions

. Canonical HRF

. . Model derivatives
Model Interactions (Volterra)
Global normalisation
Explicit mask

Serial correlations

to construct the design matrix.

design specification and the interscan interval.

No derivatives
Do not model Interactions
None

AR(1)

'y
Is includes the units of the (T

Also, with longs TRs you may want to shift the regressors so that they are aligned to a particular slice. This =
is effected by changing the microtime resolution and onset.

This branch contains 4 items:



SPM Key Features

Modalities: fMRI, PET, SPECT, EEG, MEG
Built-in Batching Tool

In-line help system

ROI/time-course analyses (using MarsBar)
Hundreds of add-ons available
Connectivity Analyses (DCM)

Innovative methods (Multivariate Bayes, Canonical

Variates analysis, Topological FDR... Etc.)

Open file formats
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BET brain extraction
SUSAMN noise reduction
FAST Segmentation
FLIET linear registration
FEAT MBI analysis
MELODIC 1CA
FOT diffusion
PO55LM MBI simulator
Falview

MAisc Exit Help

FSL Interface
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(2 EONS) Terminal — bash — 79x12

host-15-31-226-24-static:/ scottstoel$ ftxinstalledfonts -fl | grep FontAgent
(4] 327757 CoesarBrute BTN Bold /Users/scottstoel /FontAgent Pro Fonts/C
orrect Fonts/C/CaesarBrute BTN/Bitstream/CaesarBruteBTNBold.TTF

1 327758 Couchlover Light /Users/scottstoel/FontAgent Pro Fonts/C
orrect Fonts/C/Couchlover Light/Chank/CouchloverLight.otf

2 262223 Comic Sans MS PS /Users/scottstoel /FontAgent Pro Fonts/C
orrect Fonts/C/Comic Sans M3 PS/Microsoft/ComicSansMSPS.otf

3 131152 CrustiEst /Users/scottstoel/FontAgent Pro Fonts/Correct F
onts/C/CrustiEst/Chank/CrustiEst.otf

4 65617 1558 /Users/scottstoel /FontAgent Pro Fonts/Correct Fonts/M/1
558/Unknown/1556MT .TTF

host-15-31-228-24-static:/ scottstoel$
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FSL Key Features

Modalities: ()MRI, DTI
* Very clean interface

« Fast (runs native on Unix)

« Stand-alone viewer program (FSLView)

« Suite of tools for low-level data manipulation
« Easy connectivity analyses (P-ICA)

« Surface-based features (using FreeSurfer)

* Open file formats




FSLView

P0rtho view

brain

B avgl52T1_brainl

Help Close

INI_152




FSL Tools

fsl2ascii - convert image files to ASCII text file (or files if data is 4D)

fslcc - run cross-correlations between every volume in one 4D data set with every volume in another (for investigating similarities in IC
fsichfiletype - used to change the file type of an image (e.g. from ANALYZE_GZ to NIFTI). The first argument is the desired file type (0
given then the input file is converted in place. This in place conversion removes the original files: e.g. for an Analyze file called stdimg ths

an image with the same basename and different filetypes (e.g. stdimg.nii.gz and stdimg.hdr and stdimg.img) creates many problems fo

fslcomplex - a utility that allows 3D or 4D complex image files to be split or constructed from corresponding real components (either C
first and last 3D volumes to be processed when the input is 4D (default is to do all volumes).

fslcpgeom - copy certain parts of the header information (image dimensions, voxel dimensions, voxel dimensions units string, image o
properly. Copying from different files will result in loss of information or potentially incorrect settings.

fslcreatehd - creates a new image header along with a zero intensity data image. There are two forms of input: one takes a list of mini
version is: x/y/z/tsize for image dimensions, x/y/zvoxsize for voxel dimensions (eg in mm), tr in seconds for time between volumes (for 30
type (the commonest are: 1=binary, 2=unsigned char, 4=signed short, 8=signed int, 16=float). Note that this is different from the previo

fsledithd - allows the header information in and image to be edited in a text-based xml-style format (like the output of £s1na -x but with
specified by the second argument.

fslfft - outputs the Fast-Fourier Transform (or inverse) for a complex input volume

fslhd - report every field of an Analyze or Nifti header (note that the fields are different although some are common, e.g. pixdims). The o
internally in FSL programs and are sometimes different from the raw values stored in the file to avoid incorrect settings (e.g. dimN has a

fslinfo - report a basic subset of an Analyze or Nifti header.

fslinterleave - interleave two inputs to form a combined image.

...and many more!




Comparison of fMRI statistical software packages and strategies
for analysis of images containing random and stimulus-correlated
motion

Victor1ia L. Morgan, Ph.D.T, Benoit M. Dawant, Ph.D.":2, Yong Li, M.S.2, and David R. Pickens,
Ph.D.

Low, Random Motion Model High. Random Motion Model

2007, Computerized
= medical imaging
RN o ae 2l and graphics

Percent signal change In RO
Percent signal change in ROI

High. Correlated Motion Model
Low. Correlated Motion Model

Compared
SPM, BV, FSL
and AFNI

Parcant signal change in RO|

Friedman UNCORR CORR CORR WITH PARAMS
P mean rank mean rank mean rank

E 3
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Functional Imaging Analysis Contest

« Special issue of Human Brain Mapping (27)

Dataset:

« Experiment 1: subjects heard the same sentence 2-
4 times (E-R design, ITI=14.4s)

« Experiment 2

— Block Design — 6 sentences to a block,
same/different sentences or same/different
speaker

— E-R design — one sentence presented every
3333ms (?). Same conditions.
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Temporo-frontal component (speaker effect)
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FIAC: SPM

Broca's area Heschl's gyrus
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48 -120

scans

Normahization
seéentence repetition
effect restricted to
different speakers

63 -429

Sentence * Speaker
interaction

FIAC: SPM

Experiment 2

Repeated
parameter
None

Speaker repetition
restncted to
same sentence blocks



FIAC: FSL

Different Sentence and
Speaker

Different Sentence

Different Speaker




FIAC: FSL

ICA, P-ICA analyses




FIAC: Summary

TABLE lll. Summary of results for the block data group analysis for each contribution

Main effect of

all vs. rest

Main effect
of sentence

Main effect of

speaker

Interaction effect

Notes: general

Notes: specific to methods

Aston et al.,, Large activity in Left temporal Weak signals in ventral visual stream, Excluded subjects 8

Phiwave

Beckmann
et al.,, FSL

FSL

Dehaene-

SPN2

et al.,
SPM?2

Goebel et

al., Brain-
Voyager
E

temporal
lobes bilat.
Signif. not
computed

HG bilat.,
planum
temporale,
planum
polare, Lat.
Sup. temp.
STS, MTG

Bilateral
temporal

Bilateral
temporal

gyrus

Significance

not
computed

Left Ant STS NS Contrast 13:

(simple
main FX
for DSp)

Left temporal

Left Ant STG

bilat.
temporal
gyri,
significance
not
computed

Right Broca

and left post.

STS/MTG
Mixture
model:
DStSSp <
DStDSp: HG
Bilat

NS

SMA, ventral and
medial prefrontal

Right Broca and left

post. STS/MTG

Left n Right

temporal-occipital

for spikes, 0 5
and 11 for lack
of fieldmaps.

Results suggest

that both effects
are processed in
a single system
without
asymmetries for
content vs. voice
processing

Analysis of

hemispheric
asymmetries

Excluded subj 5, 7,

8, 12; ica +
clustering : left
STG and IFG for
suppress of
SStSSp;
Performed a
within block
analyses.

Applied wavelet transform
for greater MSE
estimates.Results are not
quantified in terms of
type I error.

3 ways mixed effects
model. Estimation of the
session effects. Gaussian
assumption for cluster
test. Show
improvements with H1
modeling and HRF
estimation.

First sentence modeled
separately.

Control of false positive
based on simulations
that require assumptions
(Forman et al., 95)




Best For.... Software

Beginners BV (FSL)
Unix People FSL
Matlab People SPM
Group Analyses SPM/FSL
§ , Single-Subject /ROI Analyses BV
)». : Surface-based Analyses BV
:fl ‘.‘.\ Model-Free Analyses FSL
’,,. | ; ’ Connectivity/R-S FSL? (SPM)
' MVPA BV/SPM
Pretty pictures BV




