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Automatic analysis (aa) 4.3

e Robustness
* Running
e Summaries

 Convenience
o Setting up

 Running https://github.com/rhodricusack

* Results /automaticanalysis/blob
/v4-devel/CHANGELOG.md

e New features

e General
e fMRI
e MEG
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https://github.com/rhodricusack/automaticanalysis/blob/v4-devel/CHANGELOG.md

Robustness

e Running
e Compatibility with MATLAB pre-r2012b (localsingle only)*

 [terative file retrieval to overcome network issues (aap.options.maximumretry = 5)
» aaworker folders

» prevent creation of the useless aaworker0 folder

» created in <HOME>/.aa (hidden) folder

» cleaned up regularly after certain days (aap.options.aaworkercleanup = 7)

e Summaries
o Default message for "Motion correction summary* in case of a single subject

* Renaming "First level contrasts” to "First level thresholded maps"
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convenience

o Setting up
» Allow specification of subjects in the whole UMS in the same way
e aas_addsubject
e aas_addevent
e aas_addcovariate
e aas_addcontrast

e aap.options.checktasksettingconsistency (experimental):

» Check whether settings have changed since the last execution
 Trigger re-execution of the task accordingly regardless of the doneflag

MRC | Medical Research Council



convenience

e Running
e aalntro

Current Folder

Command Window

IName - Date Modified |

AT _ LT T ST, U IOy L LI

@ MNew to MATLAE? Watch this Video, see Examples, or read Getting Started.

aamod _diffusion... 09/ 17/201% 05,
aamaod _diffusion... 09/ 18/ 2015 05,
aamod _diffusion... 09/ 17/201% 03,
aamod _epifremn... 09/17/2015 03,
aamod _freesurfe,,, 09/17/2015% 11....

== aalClass;

Welcome to aa version 4.20 Jan 2015

Flease wait a moment, adding aa to the path

If you publish work that has used aa, please cite our manuscript:
Cusack R, Vicente-Grabovetsky A, Mitchell DJ, Wild CJ, Auer T, Linke AC, Peelle JE (2015)

aamaod _freesurfe,,, 09/ 17/2015 03, [
aamaod _fsl_recri.,, 09/17/2015 03,

Automatic analysis (aa): Efficient neurcimaging workflows and parallel processing using Matlab and *ML

aamod_norm_wr... 09/ 18,2015 05:... Frontiers in Neuroinformatics 8:90

aamaod _realign_0...09/18/2015 05,
aamod _segment... 091772015 03:...

HHEBHEBEBEBEH

TECHNOLOGY REPORT ARTICLE
Front. Neuroinform., 15 January 2015 | http://dx.doi.org/10.3389/fninf.2014.00090

Automatic analysis (aa): efficient
neuroimaging workflows and parallel
processing using Matlab and XML

Rhodri Cusack®, ¢ Alejandro Vicente-Grabovetsky?, [’] Daniel J. Mitchell?, Conor J.
Wild:, © Tibor Auer®, © Annika C. Linke!and §gj Jonathan E. Peelle*

1Brain and Mind Institute, Western University, London, ON, Canada

2Donders Institute for Brain, Cognition and Behaviour, Nijmegen, Netherlands

3SMRC Cognition and Brain Sciences Unit, Cambridge, UK

“Department of Otolaryngology, Washington University in St. Louis, St. Louis, MO, USA
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convenience

Current Folder
|Name £

Running
aa Intro

|Date Modified |

Command Window

AdTTTT _LITTTI S TUTT

L

LI

@ MNew to MATLAE? Watch this Video, see Examples, or read Getting Started.

| HEHBEHEKBEH

aamod _diffusion...
aamod _diffusion...
aamod _diffusion...
aamod _epifromn...
aamod _fressurfe, ..
aamod _freesurfe, ..

aamod _fs|_reari...
aamod _norm_wr...

BN L BONET . )

oI IO7

09/
09/

T N W R T W el e

172015 03

/2015 03
7/2015 11:...
17/2015 03
17/2015 03
18/2015 05:...

== aalClass;

Flease wait a moment, adding aa to the path
Welcome to aa version 4.20 Jan 2015

If you publish work that has used aa, please cite our manuscript:
Cusack R, Vicente-Grabovetsky A, Mitchell DJ, Wild CJ, Auer T, Linke AC, Peelle JE (2015)

Automatic analysis (aa): Efficient neurcimaging workflows and parallel processing using Matlab and *ML

Frontiers in Neuroinformatics 8:90

N IEYE

Currant Folder

home » 1ad2 » GitHUb

®

» automaticanalysis » aa_recipes_and_parametersets

|Name A

Date Modified

) aap_parameters _,
) aap_parameters _,
Jaap_tasklist_beg...
[ aap_tasklist_bra...
[ aap_tasklist_bra...
[ aap_tasklist_dar...
) aap_tasklist_diff...
) aap_tasklist_diff...
] aap_tasklist_end...
) aap_tasklist_fmr...
) aap_tasklist_fmr...
P aap_tasklist_fmr...
[ aap_tasklist_frar...
[ aap_tasklist_fmr...
) aap_tasklist_frar...
) aap_tasklist_frar...
) aap_tasklist_fmr...
_'1 aap_tasklist_fmr...
P aap_tasklist_fmr...
[ aap_tasklist_free...

mmm rmelelict weme

. 09/21/2015 01:...
. 09/21/2015 01:...
06/04/2015 03:...
06/04/2015 03:...
0&/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
0&/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...

AEIMATINTE N2

-
s

Details

Command Window T Current Folder

@ MNew 1o MATLAE? Watch this Video, see Examples, or read Cetting 5t

== aalClass;

Flease wait a moment, adding aa to the path
Welcome to aa version 4.20 Jan 2015
If you publish work that has used aa, please cite
Cusack R, Vicente-Grabovetsky A, Mitchell DJ, Wil
Automatic analysis (aa): Efficient neurocimnaging w
Frontiers in MNeuroinformatics 8:90

Flease visit The aa website for more information!

Here you can find example tasklists and scripts.
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|Name A

|Date Modified

mﬁ’”{h = 5 32 2/ » home » ta02 » GitHub » automaticanalysis » examples

[GM Command Window

) aa_user_dartelvb,..
“j aa_user_diffusic...

‘j aa_user_fmri.m

#aa_user_fmri_ad...
) aa_user_frri_fro...

#aa_user_Fs.m

“jaa_user_general...
) aa_user_general..,
# aa_user_general...
#aa_user_general...
) aa_user_general...
) aa_user_general,.,

aa_user_general...

aa_user_general...
# aa_user_general...

#aa_user_meg.m

*aa_user_meg_aa...
) aa_user_meg_aa...
) aa_user_meg_aa...

‘j aa_user_notforf...

07/22/2015 Q4.
06/04/2015 03:...
07/22/2015 04....
07/22/2015 04:...
07/22/2015 06:...
07/22/2015 06:...
0&6/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:
06/04/2015 03:
06/04/2015 03:...
0&6/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...
07/22/2015 06:...
06/04/2015 03:...
0&6/04/2015 03:...
06/04/2015 03:...
06/04/2015 03:...

Efl mmmnmel rmeci;m e OTI2O0IO1E 10

(1) Mew to MATLAB? Watch this Video, see Examples, or read Getting St;

F's

4]

Details

»» aallass;

Please wait a moment, adding aa to the path
Welcome to aa wersion 4.20 Jan 2015
If you publish work that has used aa, please cite
Cusack R, Vicente-Grabovetsky A, Mitchell DI, Wil
Automatic analysis (aa): Efficient neuroimaging w
Frontiers in Neuroinformatics 8:90

Please visit The aa website for more information!

Here you can find example tasklists and scripts.



convenience

e Running

° SUb rOVIdeS l Editor - fhome/ta02/GitHub/automaticanalysis/aa_modules/aamod_meg_average.m
q p - | aamod_men_average. ﬁj
. . l T 4 e I-I.II T bl b LS B TETT L = Ty e y e T Ty D
||nkS to Code In 1; = D = spn_eeg_load(infname); |4
14 % Reorder conditions
f 15 - if ~isempty(aap.tasklist.currenttask.settings.conditionarder)
Case 0 error 16 - conditionorder = textscan(aap.tasklist.currenttask.settings.conditionorder,'%s', 'deliniter', ' :'); —
17 - if any(~strcmp(sort(D.condlist), sort(conditionorder)))
18 - c = D.condlist;
19 - | aas_log({aap,true,sprintf('ERROR: Conditions specified here are not in concordance with condit
20 - end
21 - D = condlist(D, conditionorder); |
22 = D.save
23| = end
24
25 %% Run =
I D
Command Window O]

@ Mew 1o MATLAE? Watch this Video, see Examples, or read Cetting Starned.

b

[»

" automatic analysis failed - see reason and Tine numbers below
Jobl on subject MEG:meglZ 0442/120910 : session psp_bp had an error: aa error
in shome/talz2/GitHub/autonaticanalysis/aa_engine/aas_log.m (1ine 453
in shome/tal2/GitHub/autonaticanalysis/aa_modules/aancd_meqg_average.m (1ine 197
in /home/tal2/GitHub/automnaticanalysis/aa_engine/aa_feval.m (1ine 18)
in /home,/tal2/GitHub/automaticanalysis/aa_engine/aa_feval withindices.n (line 8)
in Jhome/tal2 /CitHub/automaticanalysis/aa_engine/aa_doprocessing onetask.m (Tine 165)

for help, see the aa wiki
Error using aas_log (1ine 45)
aa error

Error in aag_gsub/runall (1ine 1607
aas_log(ohj.aap,true,nsg,ohj.aap.qui_controls.colours.error)

Error in aa_doprocessing (1ine 395)
taskqueue.runall(dontcloseexistingworkers, trus);

[4]5

| =
L] | [+

aamod_meq_average Ln 19 Col 1
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convenience

e Running
o GUI for gsub
e Main window?
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MATLAB R2012b - 0 X
PEHLsaPacEOl £
% iy {0} Preferences @ .
e | Activejobs at 21-ep-2015 15:56:43 e A Help = Request Support
pace @ S : - =i Parallel -
vanien] |running job  liaamod firstlevel_model = TR T
LT running job o 20 aamod firstlevel_model
EIDS114 running job  3: aamod _firstlevel _maodel v 0
—— running job  4: aamod _firstlevel _model
[ Editd | nning job  5: aamod _firstlevel_model ® *x
BIDS1| [running jeb & aamod _firstlevel_model
1 running job  7: aamod _firstlevel _model O
Sl running job  8: aamod _firstlevel _model | sl
3
al =
5 Autoupdate: _ Update
6
7
8 - xm1', ' Amaging/tal2/aa/BIDS_withdiffusion_tasklist.xm1');
g - e Killalll | Close |
10
ikl T Mod1Ty standard recipe module selection here if you'd 1ike
iiplf= aap.options.wheretoprocess = 'gsub'; % queuing systen % typical value gsub | Tocalsingle |
alEff= aap.options.autoidentifyfieldnaps=0; % typical value 1
14 - aap.options.NIFTI4D = 1; % typical value O T
= aap.options.enail='tibor.auer@rc-chu.can.ac.uk';
15
ik |= aap.tasksettings.aamod_dartel_norm_write.vox = 1;
iz = aap.tasksettings.aamod_smooth.FWHM = 5;
19 - aap.tasksettings.aamod_ciffusion_bet.bet_f_paraneter = 0.4;
20 - aap.tasksettings.aamod_slicetiming.autodetectS0 = 1;
il (= aap.tasksettings.aanod_slicetining.refslice = 16;
22 - aap.tasksettings.aamod_norm_write_dartel.vox = [3 3 3];
ZEl|= aap.tasksettings.aamod_firstlevel_model(l).includenovementpars = 1; % Include/exclude M params in/from OM,
24 - aap.tasksettings.aanod_firstlevel_model(2).includemovementpars = 1; % Include/exclude M parans in/from OM,
25 - aap.tasksettings.aamod_firstlevel_threshold(l).overlay.nth_slice = 9; [~]
1] | [»]
Command Window ™
(1) hew to MATLAE? Watch this Video, see Examples, or read Getting Started. x
MODULE aamod_firstlevel_model RUNNING: Joh2. =
MODULE aamod_firstlevel_model RUNNING: Joh3.
MODULE aamod_firstlevel_model RUNNING: Joh4.
MODULE aamod_firstlevel_mocel RUNNING: JohS.
MODULE aamod_firstlevel_model RUNNING: Joh6.
MODULE aamod_firstlevel_model RUNNING: Joh7.
MODULE aamod_firstlevel_model RUNNING: JohS.
MODULE aamod_firstlevel_model on subject MRI:0l_retest FINISHED: Jobl used 53s.
Jx
L |
R2012b |m Queue - D E
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convenience

* Running
o GUI for gsub
 Info...

MRC | Medical Research Council

EDITOR

=

BIDS114
[ Edita
:

CWE AN EWNE

PUELISH

61 aamod _firstlevel _threshold _register2FS
62: aamod _firstlevel _threshold _register2F5
63: aamod _firstlevel _threshold _register2FS
raamod _firstlevel _threshold _register2F5S

MATLAB R2012b - o X

(S scarch Docurmentation g =
» aamod _firstlevel _threshold _register2FS
58! aamod _firstlevel _threshold _register2FS
59; aamod _firstlevel _threshold _register2F3 v 2
60: aamod _firstlevel _thraeshold _register2FS ®
S

[»

a02/aa/BIDS_withdiffusion_tasklist.xm1');

Scheduler: parallel.cluster.Torque ,
value gsub | Tocalsingle L
value 1
value 0

ude/exclude Moco params in/from DM,
ude/exclude Moco params in/from DM,

_OK | D

-

MODULE
MODULE
MODULE
MODULE
MODULE
MODULE

aamod_firstlevel_threshold_register2FS RUNNING: Job&l.
aamod_firstlevel_threshold_register2FS RUNNING: Job&2.
aamod_firstlevel_threshold_register2FS RUNNING: Job&3.
aamod_firstlevel_threshold_register2FS RUNNING: Job&4.
aamod_firstlevel_threshold_register2FS on subject MRI:01_retest FINISHED: JobS57 used 3m Os.
aamod_firstlevel_threshold_register2FS on subject MRI:02_retest FINISHED: Job59 used Zm 59s.

ommand Window ™

(i) Mew to MATLAE? Watch this Video, see Examples, or read Getting Started. x
MODULE aamod_firstlevel_thrashold_register2FS RUNMING: JobS9. =
MODULE aamod_firstlevel_threshold_register2FS RUNNING: Job&0.

q]

I ]

OVR

R2012b

(80 oveue

| B scheduler: parallel.clu... | (=m | | N




convenience

* Running
o GUI for gsub
« Job
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MATLAB R2012b - o X

PUBLISH VIEW = 5 [ (2 <carch Documentation

running job 25 aamod _firstlevel _threshold _register2F5
running job 26 aamod _firstlevel _threshold _register2FS

Job34Taskl
running job 38 aamed _firstlevel_model ) ) ) )
running job 39 aameod _firstlevel_maocdel a02/aa/BIDS_withdiffusion_tasklist.xm1');
Elle running job 40: aamod _firstlevel_model

10
11
= % typical value gsub | Jocalsingle )
lgf|= % typical value 1
14 - % typical value O
A5 =
16
Al =
18 - =
Azl = = = = = ——T e
20 - aap.tasksettings.aamod_slicetiming.autodetectS0 = 1;
Pl (= aap.tasksettings.aanod_slicetining.refslice = 16;
2= aap.tasksettings.aamod_norm_write_dartel.vox = [3 3 3];
2= aap.tasksettings.aamod_firstlevel_model(l).includenovementpars = 1; % Include/exclude Moco params in/from OM,
24 = aap.tasksettings.aanod_firstlevel_model(2).includemovementpars = 1; % Include/exclude Moco params in/from DM,
25 - aap.tasksettings.aamod_firstlevel_threshold(l).overlay.nth_slice = 9; ~|
4 | D
Command Window ™
(L) Mew to MATLAE? Watch this Video, see Examples, or read Getting Started. x

MODULE aamod_firstlevel_contrasts PENDING: First level contrasts for /imaging/tal2/aa/BIDS114_Fast/aanod_firstlevel_c|4|

MODULE aamod_firstlevel_contrasts PENDING: First Tevel contrasts for /imaging/talz/aa/BIDS114_Fast/aamod_firstlevel_c
MODULE aamod_firstlevel_contrasts PENDING: First level contrasts for /imaging/tal2/aa/BIDS114_Fast/aanod_firstlevel_c
MODULE aamod_firstlevel_contrasts PENDING: First Tevel contrasts for /imaging/tal2/aa/BIDS114_Fast/aamod_firstlevel_c
MODULE aamod_firstlevel_contrasts PENDING: First Tevel contrasts for /imaging/talz/aa/BIDS114_Fast/aamod_firstlevel_c

MODULE aamod_firstlevel_model on subject MRI:0l_retest FINISHED: Joh33 used lm 45s.
MODULE aamod_firstlevel_model on subject MRI:0l_test FINISHED: Job34 used 1lm 58s.

-

[

| ]
OWVE

R2012b | Queue || B Job34Task1




convenience

aamod _epifrommifti_DO00]

aamod _tsdiffana_ (0001

epi_dicom_header aamod_realign_ (O00]

meancpy

aamod_coreg_extended 10001 struciural

ep_dicom_header wnmvodd_coreg_extended_2epi (0001 epi_dicom_header

realignmeni_parumeler realignment_pamuneler

kliceonler sliceonler

aamod_firstlevel_nrode]_00001 "

[y

epi epi
L

ampnod _firsd leve l_mode]_DO002

firsilevel _beias

ammod_firstlevel _contrasts (000
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convenience

e Results
« Consistent (and nice) graph of contrasts

INONWORD
|FALSE

1ARM
INONWORD

| DUMMY

1LEG

| DUMMY
|LEG
OMISSION
|FALSE

=

<

LDeasy ARM [
LDeasy LEG/
LDeasy NONWORD/
LDeasy WORD |
LDhard ARM
LDhard LEG]
LDhard NONWORD{
LDhard_WORD |

-

|

1

.

MRC | Medical Research Council

0

1.2

1.4 1.7
Log Efficiency

2.0



convenience

e Results
o aamod_firstlevel threshold creates overlays across all three axes

M .\fo .\f’w é 6
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New features

o General
» dynamic modification of streams (aas_renamestream)
e E.g..aamod_maths to calculate resting-state fluctuation amplitude (RSFA)

E

aamod_maths.xml

% Specify equation

aap.tasksettings.aamod_maths.operation = 'std(X,[],4)";

% Use ‘epi’ as input

aap = aas_renamestream(aap,'aamod_maths_00001’,'input’,'epi");

% Output ‘RSFA’

aap = aas_renamestream(aap,'aamod_maths_00001",'output’,'RSFA",'output");

MRC | Medical Research Council



New features

« fMRI:

o Automatic slicetiming with exact timing from DICOM header
aap.tasksettings.aamod_slicetiming.autodetectSO = 1;

e Automatic temporal modulation
parametric.name = ‘time’
parametric.P = [];
parametric.h = <polynomial expansion>;
aap = aas_addevent(...,parametric);

e Second-level GIFT

MRC | Medical Research Council



L= FreeView (/imaging/ta02/aa/BIDS114 Fast/aamod firstlevel threshold _register2FS_00002/sub-02/ses-test/surf/lh.orig) - o X

[@ﬁzﬂ = ek Hﬂl’ o

File Edit View Layer Action Tools Help

DO R @ 1 H &L @

-I- Volumes
¥| rthrT_0002
¥| nu
-+ Surfaces
W
Fomaus
§2> @ & »
File name ub-02/ses-test/surf/lh.orig
Opacity T [1.00 (&
Color [ |
Render Surface S
Show vertices
Curvature Binary =
Mid point === == |0
Overlay rthiT_00022FS_lh.mgt = P 19.51
Configure Overlay
Annotation Off -
Label Load Label
Edge color
Edge thickness | 2 =
Vector display | Off S
Spline display | Off < | | Sursar Malise
RAS -39.37, -19.51, 60.83 RAS -37.46, 47.09, 1.99
Position offset (00D D TkReg...0002) -38.87,42.33, 2.01 TkReg...0002) -36.96, -16.51, -64.59
rthrT 0002 4.462 [129, 106, 133] rthrT 0002 0 [127,173, 74]
¥ Show in Info Panel nu 83 [161, 104, 125] nu 84 [159, 163, 191]
Ih.orig SurfaceRAS [-33.05, -3.14, 23.62] Ih.orig SurfaceRAS [-31.14, 63.46, -35.21]
Vertex 56709 [-33.12, -3.10, 23.42] Vertex 107729 [-31.10, 63.40, -35.39]
rthrT_00022F5_lh.mgh  4.37578 rthrT_00022FS_Ih.mgh 0O
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New features

e MEG:

Maxfilter
ICA Denoising
Epoching
Averaging

MRC | Medical Research Council

aamod_meg_get_fif 00001

cg
aamod_meg_maxfilt_00001 aamod_importfilesasstream_00001

meg channellabels

aamod_meg_convert_00001
aamod_meg_denoise_ICA_1_00001 meg aamod_importfilesasstream_00002

topography

aamod_meg_denoise_ICA_2_applytrajectory_00001

cg

aamod_meg_epochs_00001

cg

aamod_meg_average_00001




Info/Support

Website: http://automaticanalysis.orqg

GitHub: https://github.com/rhodricusack/automaticanalysis/blob/v5-stable/README.md
GitWiki: https://github.com/rhodricusack/automaticanalysis/wiki

Our Wiki: http://imaging.mrc-cbu.cam.ac.uk/imaging/AA

Maasters

You alwayswantedtouse aa

v T‘.
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http://automaticanalysis.org/
https://github.com/rhodricusack/automaticanalysis/blob/v5-stable/README.md
https://github.com/rhodricusack/automaticanalysis/wiki
http://imaging.mrc-cbu.cam.ac.uk/imaging/AA
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