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Neuroimaging Research Data
is complex/sophisticated...

) Multidimensional: 3D or 4D (and also include surely 2D and 1D)
) Saved in special formats: DICOM, ANALYZE, NIFTI, ...

) Large in size, and also:

) Accompanied with lots of other data (behavioral, genetic, other
imaging modalities, ...)

) Overall, neuroimaging research data has large number of pieces/files
that need to be stored neatly (with easy to reach/query database
hierarchy)

) Sophisticated analysis pipeline(s) (sequence of methods) used

and the pipelines are not fixed, constantly evolving/ being updated over
time as new techniques are developed!




Analyses produce more and more (intermediate) data

) There are many processing & analyses steps:

) data cleanup, QC/inspection, pre-processing, noise-removal, filtering, slice-time correction,
motion correction / co-registration, warping to a common template, reslicing, plus various
high-level statistics, and then higher-level meta analyses, group analyses, etc,...

) There are various methods for each step (constantly scan recent methods papers)

) There are various tools which can do one or some of these steps (and each may be requiring
different file formats!!!)

so, data conversion tools/software may be needed (compatibility)
J As a result:

for each GB of original/raw data = 100s of GBs of intermediate data may be generated!
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Analyses produce more and more (intermediate) data
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Analyses produce more and more (intermediate) data

Magn Reson Mater Phy (2010) 23:351-366

Fig. 9 Ten selected spatial ICA components (networks). a IC#1: mo- network (P), g IC#12: anterior temporal network (aT), h IC#16: medial
tor network (M), b IC#2: nght lateral fronto-parietal network (RLFP), temporal network (mT), i IC#18: frontal network (F), and j IC#19: left
¢ IC#5: medial visual network (mV), d IC#7: orbito-frontal network lateral fronto-parietal network (LLFP)

(OF), e IC#8: posterior default mode network (pDM), f IC#9: parietal




Analyses produce more and more (intermediate) data
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Fig. 10 HC-SP static FNC analysis results. Connections with signif-
icant group difference are shown (P < 0.01). The lag differences are
ignored (lag difference P < 1). Bootstrap results with 20 subjects per
group, 1,000 randomized trials, resulted in 100% occurrence (of the
significant group difference of the same connections)
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Fig. 11 Dynamic FNC analysis results. a Temporal evolution of aver-
age correlation coefficient for the two groups (blue: HC group average,

load (red) 1s also presented for comparison. b Corresponding dynamic
P-values of group significance of the dynamic correlation for these pairs




Analyses produce more and more (intermediate) data

Magn Reson Mater Phy (2010) 23:351-366

component pairs.
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3
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Magn Reson Mater Phy (2010) 23:351-366
100
—— HC > SP significance contour 0 Table 1 Statistical results of task-modulation of connectivity

—— 8P > HC significance contour

IC Pair Avg. (cc, task) HC-SP (T-test) Bootstrap results
(N1=N2=20, Repetition=1,000)

Fig. 12 Group difference of HC-SP time—frequency plot of the a

HC SP P-value P < 0.05 (%)
IC#1 (M) &IC#18 (F) 0.0604 0.1221 0.0107 (SP>HC)* 69.4
IC#2 (RLFP) &IC#16 (mT) 0.1069 0.0562 0.0223 (HC>SP)* 54.6
IC#2 (RLFP) &IC#19 (LLEP) 0.0974 0.0960 0.4815 (HC>SP)
IC#5 (mV) &IC#19 (LLFP) 0.1173 0.0786 0.0655 (HC>SP)
IC#7 (OF) &IC#8 (pDM) 0.0528 0.0951 0.0128 (SP>HC)* 63.5
IC#7 (OF) &IC#16 (mT) 0.0868 0.0564 0.0566 (HC>SP)
IC#8 (pDM) &IC#9 (P) 0.0456 0.0970 0.0133 (SP>HC)* 69.1
IC#16 (mT) &IC#18 (F) 0.0708 0.0376 0.0195 (HC>SP)* 55.0

R? value of regression of dynamic average correlation coefficients with the task load function for all component pairs, for the two groups and P
value of the group difference. The component pairs marked with **' show significant group difference, hence show significant group difference
(P < 0.05) in specified task modulation of the functional connectivity between the specified component pair. None of them are significant when
the Bonferroni correction is applied (£ < 0.002). When a false discovery rate of P < 0.05 was applied, the cut-off value in the original P values
was 0.0223. Bootstrapping results, in terms of percentage of the subgroups that provide P < 0.05 are also provided. Subgroups consisted of 20
subjects randomly chosen out of 28 subjects per each group and 1,000 random repetitions

* Statistically significant (P < 0.05)




So, lots of scripting, coding, batch processing

most of the time in different coding environments, and even with different OS & HW

E pv2nifti_mouse.sh - Notepad

ey =)

| US_ICATCextract.m - Notepad =3 =

|'\

File Edit Format View Help

File Edit Format Wiew Help

&l bin/bash -
e.g. shell scripting £
in Unix/Linux for
preprocessing...

progname="basename $0°
cwd=5PWD

if [ $OSTYPE = "zolaniz’ ]
fhen
MY GAWK=/app/abémozwbin/gawi
MYGREP=/uss/bin/grep
RM=/inirm

clze
MY GAWK=/bin/gawk
MYGREP=/bin/grep
RM=/inirm

i

# Subrouines
er s s
usage )
i
echo "USAGE: $progname input <yin="
echo © * for mput uss "subject (o convert all image seis) or "2dseg’ (io conwvert just one)”

echo " * puiput flenames are aulomaically generaled in the base direciory ke direciory subject.re
echo " uge and v to aulomalcally ovenwrite exising fles and n fo automaically ship exising fles |
h
gelpar )

i
$IMYGREP]} $2 $1 | awk -F= "{peint $2
h

4| 1] 3

Ci"CAUHRCLDODProjectGopih DF MCofGWNMRessarchWork \DataAfEmony\DOD_GWD. .
Unal_obd_MMidatahGroup_ ICAAnaEs_July25_dtAROMA_nICANGWS2_NCVC_FNC_regressionnesulis). .
Analz OctiT_dtAROMA_ColsAndGWS2gica_cmd_scaling componenis_fle=")

clear al
myflenames=ls
myilenames2=myilenames{3.35,);

%Exdract ICA TCs for each i sulbject

for i=1:size{myilenames2, 1),
miydata=spm_read_vols{spm_vol{myflenames2(, 1))

mdwdaamm_alﬂ@ubi[:,#wdﬁ; Cod|ng in MATLAB,
in Windows for

analyses

(have written

Stalc FC

for i=1:53,
subjDatz=mydatzlCATC_all>3zubj(:, . i)
mycc=comooefsubjData), %
miycc_allz3sub:, - il=mycc;

= hundreds of
i functions/subroutine
SRS SSRCATC SR s/modules and tens

compuie K dynamic mycs matices for each i

v s syt < rm mre mef thousands of lines -

1

of code...)

end
end

4 | i | ¥

m
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Visualization using
MATLAB, or another
language (Imagel, MRlIcro,
MRIcron, AFNI, FSL etc.)




So, lots of scripting, coding, batch processing
and using existing resources/software (versions, constantly evolving!)

, python
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Researchers are not necessarily efficient coders/programmers

So if there are resources (time or SS) we try to develop easy to use “toolboxes”
This is needed for continuity, transparency, replicate-ability, ...

Mot secure | drsakoglu.com/p/dynaconndfctoolbox.html

DynaConn Users Guide

Dynamic Function Connectivity Graphical User Interface

Welcome to Dr. Unal "Zak™ Sakoglu's website.

GIFT Miods
Salect unciion r Subject Loaded: Wingowsize: | ¥ |
'_cn_n =] az s |
Companent 4 . s
L]
Componen 18 s 3
Menu —
e Tt Coporers
« Home DynaConn

\

» Faculty Page

« Publications Dynamic Functional Connectivity (DynaConn) Graphical User Interface (GUI) Toolbox for MR

s+ [ynaConn

+ Photos/Migg

With this toolbox, you can do dynamic sliding time-window analyses of MR datasets.

It is MATLAB-based, so you need MATLAB. It should work with any
version of MATLAB that is installed 2013 or later. It uses some, mostly
modified, SPM8 functions. but those are alreadv bundled in it so vou do
not have to downlc C 8@ youtube.com/channel/UC0f8dFqa0XYzTfoXob_QHfg

It also works with (

can do dynamic F( 3 YouTube Search

since there are IC
You can find and d wO00tlt0O0w
3 subscribers

https:/fbitbucket.ar
Check out the Us
in order to have a HOME
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Please contact Dr. Sakoglu (sakeglu[atjuhcl[dotledu) if you download it and for any question Uploads b PLAYALL

Collaborators: Dr. Mutlu Mete, Associate Professor; and John E. Esquivel, MS Student, TAN

ns

—T—

| WIII]InIII

If you download DynaConn & use it for your analysis, please cite the following work: - ] |||| ‘
(Wisit https:/fwww drsakoglu com/p/publications_html for links to full text of these publications
On the DynaConn toolbox:

John Esqguivel, Mutlu Mete, Unal Sakoglu, “DynaConn: A Software for Analyzing Brain’s Dy
Midsouth Computational Biology and Bioinformatics Society Conference (MCBIOS), March
John Esquivel, Mutlu Mete, Unal Sakoglu, “Software for Analyzing Brain's Dynamic Functio
Annual Medical Device Symposium, November 2013, Dallas, TX.

Using DynaConn DynaConn Setup Preprocess with GIFT Downloading DynaConn

95 views * 5 years ago 84 views * 5 years ago 59 views * 5 years ago 79 views * 5 years ago




Picking the right s/w, and developing (in-
nouse/custom development) if necessary, is
important!!!

* Takes a lot of effort ($$ and time)

* Are they well-documented, is support available?

* Hire/invest in/budget for a software developer if you can (S5?)
or ask for help if they have the time (again $SS? or time??)

* Not much grant SS for that (even NSF?), even if there is, it is
tough

* Most of the time we develop & distribute the toolboxes for free

... Or in some cases it can be commercialized (FSL, etc.)



CI/IT personnel:

* Be flexible with researchers, familiarize with their research
Research s/w needs are varied, and continually evolve and change
* Planning and (prompt) communication is very important!!!

Never start with phrase “Nope, it is not possible...” for a response (neve:’
say never)

n,'; o)

* In many cases researchers need & ask for high-level system access to be able to
do modifications to the s/w (otherwise the red-tape takes just too long to
add/install/modify any s/w, toolboxes, etc...), reasonably accommodate them

* Some research groups may have a dedicated IT/Cl personnel & infrastructure
that they want full/quick access/control of, and if they have the SS, they will
establish a dedicated IT/Cl personnel & infrastructure for better efficiency



hank you!!!

* sakoglu@uhcl.edu if you have any further questions and/or
comments
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