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. General Overview

Connectopedia is an interaatigtlas of human brain structures, functions and vasculature,

using brain connectomide assess functional pathways of the tasks performed by the brain.

Connectopedia idinked with the DPTOOLS package from version 6 and abaue] is

distributed standalone, free of charge, for academic purposes only, with BSD licensing.

Connectopedia vgacoded using C++ and Delphi, with OpenGL 2D and 3D reconstructions
for volume rendering purposes (thanks to the Chris Rord&icMdGL sources), and is

compatible with NIFTI files. Connectopedia requieres Microsoft Windows Vista or Mac OSX
10.8 and abovea minimum of 4 GB of RAM (8 recommended), and an OpenGI capable

graphic cardA display capable of 1080p or two displays are recommended.

Connectopedia uses the 152 MNI T1 and Cortical Areas (116 areas) Atlas templates for 3D
rendering of the structurakey matter of thdorain. The 58 Fiber bundles were reconstructed
from my own brain, using HARDI 60 directions, b value of 1500, and automatically generated
and coregistered to the T1 MNI template using DPTOOLS 6.1 and the MedInria 1.9 software
suite.The D arterial and4 venous referenced structures were set by manual segmentation on
the T1 MNI 152 isotropic 1 mitemplate Arterial and Venous 3D VR reconstructions were

set on TOF and 3D Phase Contrast MR sequences and isotropically doregistered tthe

T1 MNI template.

Connectopedia was created to providen¢oroscientists as well as students an easy way of
learning, teaching or checking functional neuroanatomy, and is linked to DPTools v6 and
above, which was used to study structural and fundticoanectomics with real time
reconstructions and assegent of the brain structural and functional connectamsg
RTConTrack

RTConTrack,acronym for Real Time Connectom Trackimga special algorithndedicated
to identifying the Brain Grey and White Matter Structures involved in the Brain Functions
occurringduring a fMRI performed task, artd creating dynamic maps of themformation

exchanges patterns.



RTConTrack can be compared to a « GPS » systdrare the « Cities » are the Grey Matter
Structures, the « Highways » the White Matter Bundles, and the « Cars » the neuronal

informations going through specific maps, each map characterizing a specific brain function.

To be able to identify those structures and informations, RTConTrack uses functional fMRI
Bold activation maps, analyzed in « Pseudo Réale » using a dedicated interpolation
algorithm (Static fMRI maps are not accurate enough for this purpose) intordee the
informations going from one « city » to another, and Diffusion MRI sequences to

individualize the «Highways» using Tractography (HARDI sequences).

To identify the Grey and White Matter Structures involved in a specific function,

RTConTrack usededicated Brain Functional and Structural Anatomy Atlases.

When those structures are identified, RTConTrack computes the Structural and Functional
Dynamic Connectoms maps involved in all functions performed by the Brain during the fMRI

acquisition.

When tle Structural and Functional Connectoms are computed for each fMRI activation

Timeline, RTConTrack reconstructs in 4D the Connectoms evolutions patterns.

Then RTConTrack back reconstructs the identified Grey and White Matter structures to match
the AnatomyTemplates in a Dynamic Anatomy Activation Mappiagd in a Dynamic 4D
(Time and Space) Functional Anatomic Reconstruction.

These Dynamic Functional Anatomic and Connectomic Reconstructions are then coded into
«GPS» maps, and these maps and compared asiragtificial intelligence algorithm with
other similar maps included in a dedicated database, to assess similarity scores among the

known brain functions, the tasks and the subjects.

Brain Functionsoccurring during the fMRI acquisition are then idengii, compared and
scored, and a report is generated with percentaggcofirrencegor the Major and Minor

identified brain functions.

These scores can then be used to assess the therapy efficacy (brain funciiorences
variations before and after treatment) in psychiatric patients (depressed, séhiadidj s,t i ¢ ¢é)
in coma patients (existence of emotional and cognitive processes during e.g. an auditory

stimulation), in lie detection, in consunsatisfactiorscores, asa



From the 2.2 version and abowtConnectopediamultithread processing is enabled (speeds

up to 250% the rendering and analysis functions), @08 identified brain functionffrom
behavior to cognitive ofr e mot irebereracéd inpthet t er n ¢
Connectopedia Explorer database and within the RTConTrack algpathmell as on the

web site.

Version 2.3 enables the vascular and structural anatomy labeling, as well as importing and co
registering Raw Gis map files from DPTools (d#fon/perfusion/activation maps) using the
6Drag and Dropé f eat ur(MSWrdows Vemiondily) Render er w

Version 2.4 has improved Connectoms rendering of the Grey and White Matter Structures
connections with simplified views of the connettéems and skeleton view of the global
structures connections, as well as interactive selecting process of the connectomic mapping of
Grey and White Matters.

Version 2.5 has a simplified O6Sequencer Wi n

explorethe Brain Functions.

Version 2.6 has Statistics Functions for Single Subject or Group Analysis and assessment of

the Effective Connectomics and Brain Functions Usage comparison through Time.

Neurafunctional and vascular knowledge database were set WWékigedia, and some other

references:

1. Bases of Functional Neuroanatomy, Monica Baciu, de Boeck Editions, 2011

2. Fiber Pathways of the Brain, Jeremy Schmahmann, Deepak Pandya, Oxford Editions,
2006

3. Networks of the Brain, Olaf Sporns, MIT Press, 2011

4. Atlas of Human Brain Connections, Marco Catani, Michel Thiebaut de Schotten,
Oxford Editions, 2012

5. Diagnostic Imaging Brain, Ann Osborn, Elsevier 2005

6. Brain Vasculature, G. Lazorthes, Masson 1961.



Connectopedia includes
- The 3D Rendering viewerwindow of brain cortexonly grey matter),brain(grey andwhite

matter) fiber bundlesand vasculature (arteries and veins)

E=RE=N X

® Connectopedia

Analyze O6.img/ hdré or NIFTI 6.nii6 files may

this 3D Renderer window, as well as D#®ls Raw Gis map files (with or without prior-co

registering).



The Selectorwindow with specific buttons and tabs:

Connectopedia
Interactive Atlas of Human Brain
Structures, Vasculature and Functions.

1213e PBYM [ SRS [1213e ﬁo.lD ﬁeldggd wo32suuoe )| gnoq\/ @

Version 2.6, Copyright 2014-2015
Pr Denis Ducreux, All Rights Reserved




@core-opeis (= olssl) * The ConnectonTak
ORBE
— %l - a brodmann area (BA) selector, with all BA linked to
Brodmann  Functions :r:" . . .
- - P cortical areas and to brain functions
- Anterior_Commissure - g’ . . .
E‘C:tk : || -abrain function (BF) selectdmked to the BA selector
Ao lmb-ofimenal-capele_R 21 - a connectom path selector to seleither undle by bundle,
- Body_of_corpus_callosum U
3 Cerel;al:pedun?:le_L = )
By L = || area by area, areas by bundles, or bundles by areas, showing
»-Cingulum_(cingulate_gyrus) R =
. Cinuiken (hippocampua. R @l how cortical areas are structurally linked to each other by the
- Corpus_Callosum =
TEZ;!EZZISQEZ:jﬂIZ&'EE £|| fiber bundlesas well as vasculature branches treeview
* Extomal_capsule R 8
: (F;:rr::inf_mrpus_callosum n<
- Inferior_cerebellar_peduncle_L a
> Inferior_cerebellar_peduncle_R o
> Infer!orﬁFantoﬁO:Cip!taLL g
" inertor_Longhadinat L £
: :‘r;::’iitzrié_zngri:'udinaLR ﬁ"
> MEdiaI:IeymtniscusiL ng
- Medial_lemniscus_R i
>-Middle_cerebellar_peduncle Q
- Pontine_crossing_tract
> - Posterior_Commissure -
r“““““‘f’"“"a_j oo IEI == *TheDisplay Tab:
LT o A2 | N
2, TO2MO
Display Z|| Display settings :
Quality D <
Alpha . ) ? 1 Quality
[+]
Min Max l:lu 3 1'[ A|pha B|end|ng
< Rd - [T L. i .
— EJ 1 Minimum and Maximum Thresholding
P =
Gipping [] b T ltems color setting
Azimuth o
D lﬁ
Elevation
z .
- = || Clipping and Cutout Tools
1
X 00 .
43
Y ] [ £ » .
*l AiRender All I1temsod button
z 0 0 =
I Initialize Culou‘(] l Reset Cutout ] ng
z
‘ %RenderAll Items =




*The Grey Matter, Vessels, White MatfEabs:
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to study or show either cortical areas and/or fiber bunathefor vesselsne by one oby

group sorted by Name or Topology (RC to select sorting type)

Buttons to check, uncheck all items, and to render the selected items in the 3D Render

Window.




*Functions buttons:

r —h
® Connectopedia E‘M

2, O2®|E
2>

Online Knowledge DataBase

v OffLine Knowledge DataBase |

»:
. the fiKdB Enabled Button €

¥ 1o enable or disable Preview of the KdB Filesd
selecting between Offline and Online KIRC on it to select DataBase source):

t he fASeq U=~ to enabte orRlisable tbenConnectopedia Sequencer Window

. the iSynchronizé Button to syncConnectopedia and DPTools

. ThefiTracking PathwaysButton L &

.The AMovi _E_ Button

. the REXito Button
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- TheKnowledge DatabaseBrowser (KDB) with anatomical and functional descriptions of
the grey matter areathe white matter bundleand the vasculatureither online if you have
a high speed internet connection, or offline.

>

OFFLINE VERSION OF CONNECTOPEDIA EXPLORER

Here is the Connecfapec}ia Offline Knaw!ec‘g,e Database, offline version of Cnnnectopeclia

xplorer, the |ateractive Atlas of [Juman Brain Anatomy, Vasculature and Functions.
E: P 3 Paal 1 Y,

Jtems are sorted in " | ree-Pranches’ folders. ExP]ore them }Jy c!icgf.ingon the selected item.

Arteries Grey Matter

11



- TheConnectopedia Sequencer Windowo batchécript 2D/3D reconstructions, analyze the

connectomi c,

anal yze brai

n

funct

ons
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Action_memory |
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Anticipation_regret
Arithmetic_learning

Aroma

Attention_action
Apttention_human_voices
Attention_phonological_relations
Apttention_semantic_relations
Apttantion_speach_processing
Attribution_intentions_others

Auditory_atteation

|White Matter | Vessels |Gr'ey Mnﬂer'l Brain Functions
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3

Add [Tunction Jtem
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Scn'Pt/ Rcsuits

Script |Results
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With Connectopedia user can select a fiberbundle, see the cortical areas linked by this bundle
to eachother add vasculature to see the vascular territorges] view how the brain is
working within this networkusing the Real Time fMRI Movie Selector

User ca also select two cortical areas and track the pathways linking the two.

When used combined to DPTools, user can automatically identify arterial or venous territory
(stroke) and identify damaged brain structures.

All the movies of the brainncluded in the KdBare showing real time activations, and

structural and functional connectomics involved in the seldatattionaltask.

~
® Connectopedia =8 X |

e
# Connectopedia

Jo:new HOJD |ﬁE|c|sgC[ ||.uo:|33uuoj| --qnoqv

sPs‘so/\

Connectopedia
Interactive Atlas of Human Brain
Structures, V: e and Functi

NEEE] EW o:”l.iM

Version 2.3, Copyright 2014-2015
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[I. Installation

Standalone Connectopedia comes with two distributions, for Microsoft Windows Vista
and aboveand for Apple OSX 1@.and above, each either online (lightweight clierdaund
50 MB) or offline (<500 MB).

Requierementare: minimum of 4GB RAM (8 recommended), 500 Mo (for Windows and
OSX Standalone distributions) or 2 GB of free hard disk space (for DPTools distribution), and
an OpenGL compatibleideo card (embedded in chipset e.d. Intel, ATI, nVidia or separate
card).

I1.1 Windows installation:

Downl oad t he sof tlwasrtea onitGeoseinsiant dopbéaddick a
on it to install.
By defadt, installation directory ($INSTDIR) will be DPTools related (e.g.
C:\DPToolsbin\Connectopedia One link will becr eat ed i n the @AStart

AConnectopediad. To run the program, just cl

1.1l OSX Installation:

Downl oad the software fAXConnectopedia. zi pt¢
doubleclick on it where it was downloaded (e.di Down | o ad st® undrcbived e r )
AXConnectopedi aodo, t hewlicinganitt he software by d
Users of OSX10.8 andViavericks (10.9) should change the OSX Gatekeeper properties to be

able to run XConnectopedi a thsmawat).he ATroubl e

14



1. Howtouseit?

Menus are available using the Right button of the mousgh{FClick, RC) in the 3D
Rendering Area, the ConnectomsPath Selector, the Clipping Tool Panel and theMovie
Selector.

. Connectopedia @@E
Brain Views > Brain
Vessels Views 4 Brain Ghost
------------------- Connectom
Maps Labelling » | v Extracted Cortex
------------------- Virtual Dissection

2D Slices
Mosaic Slices
@ 3D Rendering

Contrast

Back Color

Color Bar

Color Scheme 4
SnapShot 4

Orientation Cube

Full Screen

-

By RC on the3D RenderWindow, you can select eithér Bain Viewsowith i Baind, A Br ai n
Ghost o, MConfmEexttroanct 8 @i rCtou ale x D i-n8ue dvessetsn 0 s u
Viewso with A Aterie® and fi ¥in® submenusreconstructiongemplatesin 3D, 2D MPR

Slices, or 2D mosaic slices.

15



RC is also used to Zoom the 3D rendered view.

Using the Clipping bars balv theDisplay areain Display Tab of the Selector Windowser

can perform2D or 3D clipping reconstructions of the selecleanplate

Here isa3D Cut using theii Baind Template:

,

16



The matchin@D MPR reconstruction:

# Connectopedia

Note that given coordinates in 2D reconstructionsrateie MNI coordinates.

17



Here isa 3D Cut using thefi Grtexdo Template(in this template, only grey matter is
reconstructed):

& -18.5x-16.5%64.5=212.000 [

18



V. First exercise: Bundles selection

Let 6s study the both

Superior Longitudinal

-
' Connectopedia u_lﬂ

2. O ﬁ\\m ©

Limbic_System
Medial_lemniscus_L
Medial_lemniscus_R
Middle cerebellar_peduncle
Pontine_crossing_tract
Posterior_Commissure
Posterior_corona_radiata_L
Posterior_corona_radiata R
Posterior_limb_of internal_capsule L
Posterior_limb_of _internal_capsule R
Posterior_thalamic_radiation_L
Posterior_thalamic_radiation R
Retrolenticular_part_of internal_capsule L
Retrolenticular_part_of internal_capsule R
Sagittal_stratum_L al
Sagittal_stratum R
Spino_Thalamic L
Spino_Thalamic_R
Splenium_of _corpus_callosum
Stria_terminalis_ L
Stria_terminalis_ R
Superior_cerebellar_peduncle L
Superior_cerebellar_peduncle R
Superior_corona_radiata L
Superior_corona_radiata R
Superior_fronto-occipital_fasciculus_L
Superior_fronto-occipital_fasciculus_R

JI Superior longitudinal fasciculus L

2 Superior ionaitudinal fasciculus R |
Tapetum_L
Tapetum R
Uncinate fasciculus_L
Uncinate_fasciculus R

m

1

1277 EW :):]!LIM 9|::59::A

Check All Items | | Reset All ltems

ﬁ Render

Helcl S!CI ‘ muqn:}uuoj ‘ '“:]l'IDCIv

1233 H::JE_:)

First select in thaVhite Matter
Tab Selector the matching
bundles(« Superior_Longitudin
al_Fasciculus_ L and R by
LC on the small empty square
(to deselect it, justeclick), then
set thefiBrain View® Template
using RC on the 3D rendering
area then press the Render
Button

Choose t Bmsdn Bruai n

menu item by RC on the 3D

Render window.

19



® Connectopedia |

Brain Views » Brain

Vessels Views » | v Brain Ghost
------------------- Connectom
Maps Labelling » Extracted Cortex
------------------- Virtual Dissection

2D Slices

Mosaic Slices

© 3D Rendering

Contrast

Back Color

Color Bar

Color Scheme >
SnapShot »

Orientation Cube
Full Screen

When selectedthe KDB Window displays anatomunctional informations related to the

selected bundle or cortical area.

20



SUPERIOR LONGITUDINAL FASCICULUS

SUPERIOR LONGITUDINAL FASCICULUS
AXIAL SLICES

Made with Connectopedia

SUPERIOR LONGITUDINAL FASCICULUS « @ =

The superior longitudinal fasciculus (also called the superior longitudinal fascicle or SLF)
is a pair of long bi-directional bundles of neurons connecting the front and the back of the
cerebrum. Each association fiber bundle is lateral to the centrum ovale of a cerebral
hemisphere and connects the frontal, occipital, parietal, and temporal lobes. The neurons
pass from the frontal lobe through the operculum to the posterior end of the lateral sulcus
where numerous neurons radiate into the occipital lobe and other neurons turn downward
and forward around the putamen and radiate to anterior portions of the temporal lobe.

Anatomy

The SLF is composed of four distinct components SLF I. SLF II, SLF III, and arcuate
fascicle (AF). In humans, these four components are bundled together although they are
functionally separate. In non-human primates, the SLF and AF are anatomically separate
and have separate trajectories.

SLFI

SLF I is the dorsal component and originates in the superior and medial parietal cortex.
passes around the cingulate sulcus and in the superior parietal and frontal white matter, and
terminates in the dorsal and medial cortex of the frontal lobe (Brodmann 6. 8, and 9) and in
the supplementary motor cortex (M II).

21



The selected bundles can be viewdth the fExtractedCortexd Templatein 3D VR mode

using a3D Cut clipping:

T

_
& -18.5%-16.5%64.5=212.000 =8 % |

By LC in the Connectom Tab Selectmn a cortical areae(g. « Frontal_Oper_Inf_L»),
Brodmann areas refémng to the selected cortical area are displayed ilBthaselector.

You can select between all the displayed BA by Left Gtigkon theBA Selector.

22



[ 4 ™
] C::unnectopedia I. = | =] ﬁj

e

-0

Landmark
Superior_longitudinal_fasciculus_R

Brodmann Functions
44 - Language_Semantic_Fluency

-

4| Superior_longitudinal fasciculus R
- Angular_R

- Frontal_Inf Oper R
- Frontal_Inf Tri_ R

- Frontal_Mid_R

- Frontal_Sup R

- Heschl_R

- Insula_R

- Occipital_Mid R

- Postcentral_R

- Precentral R

- Putamen_R

- Rolandic_Oper R

- SupraMarginal_R

- Temporal_Inf R

- Temporal_Mid R

- Temporal_Sup R

Sorted by Areas
@ Sorted by Bundles
Sorted by Vessels

HE|C| Gl (_] I.IJG:]DDIJIJDj "'11"0C|v

1233 EW HDJD

EIDEEDA

1233 EW ::q!LIM

Informations in the
Connectom Tab are
restricted to the selected
bundle.

By LC on the triangle4 , a
Connectoms Treeview
displays all the cortical
areas linked to each other
by the selected bundl&ou
can sort these either by
Areas, Bundles or Vessels
by RC on the Connectom
Path Selector and selecting

the menu item.

On the right side of th8A
Selecto is theBF Selector
When selecting a specific
BA, functions are listed in
the BF Selector and can be
selected by LC on fhere
BA «44»x», and Function:
« Language_Semantic_Flue

ncy »).

23



When the function is selected, movies showing the real time activation ofaimedan be

£

displayed by LC on th&lovie Viewer Button

User can choose betwed@Aread®, fiLineso, Bundle®, ASpot®, and iIMPR 2 D onovies,
showing the brain connectivity in real time:

‘Connectopedia @Eu1
3 Of%e
28
Landmark RS
Superior_longitudinal_fasciculus_R Bundles
@ Lines
Brodmann Functions MPR 2D
414 - Language_Semantic_F Spots

Alg]glaEleda]e]
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V. Secondexercise: Bundles and Arteries

Connectopedia includes a vascular knowledge database of arterial and venous structures.
User can reconstruct brain arteries using fiAeteried Templatei n t he AVessel s

menuof the 3D rendering window:

. Connectopedia

Brain Views 4 i

Vessels Views 4 »/ Arteries
------------------- Veins
Maps Labelling »

2D Slices

Mosaic Slices

© 3D Rendering

Contrast
Back Color

Color Bar

Color Scheme
SnapShot
Orientation Cube
Full Screen

Let 6s nohe LefttMiddlgy Cerebral Artery combined with the Right Superior

Longitudinal Fasciculus.
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‘. C::unnectopedla

= B

2

|

STy

@

O Artery_Insular R

1 Artery_Internal_Carotid_L

1 Artery Internal_Carotid R

0 Artery _Lateral Postenior_Choroidal L
[0 Artery _Lateral Posterior_Choroidal R
[ Artery_Lenticolo_Striatal L

[ Artery Lenticolo_Striatal R

1 Artery_Medial_Posterior_Choroidal_L
1 Artery_Medial _Posterior_Choroidal R
1 Artery_Middle_Cerebellar_ L

O Artery Middle Cerebellar R

S Avtcry Middle Cercbral
O Artery_Middle_Cerebral R

O Artery_Middle_Fronto_Medial_L

O Artery_Middle Fronto_Medial R

m

1 Artery_Middle_Temporal L N

1 Artery_Middle_Temporal R
1 Artery_Ophtalmic_L

O Artery_Ophtalmic_R

O Artery_Orbito_Frontal L

1 Artery_Orbito_Frontal R

[ Artery_Parieto_Occipital_L
O Artery Parieto_Occipital R
1 Artery_Percheron

1 Artery_Percheron

1 Artery_Peri_Callosal_L

1 Artery Peri_Callosal R

1 Artery_Pontine

1 Artery_Pontine

1 Artery_Post_Central L

0 Artery Post_Central R

1 Artery Posterior_Cerebral L
1 Artery_Posterior_Cerebral R
O Artery Posterior Communicating L 2

Check All Items | | Reset All ltems

.\__‘_u_r £
% Render
b i

J:::]:]EW ::q!le glggggf\ J:::]:]EW FI“J.IO ﬁeldg!(:[ mnqjauunj --:|nnclv

First select in theVessels
Tab Selectorthe matching
artery(« Artery_Middle_Ce
rebral L») by LC on the
small empty square (to
deselect it, just.C again),

then set the AArterie®d

Template using RC on the
3D

press the Rend&utton

rendering area then

26



.
® -18.5%-16.5%64.5=212.000 =] ® |

Lets now have a look at the 2D Slices of the Left MCA arterial territ®@@ on the 3D
Rendering area, select2 Slices» and also select theBtain» Templatei n t he fBr a

Vi ews o menu
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 -41.5x-9.5x16.5=124.000

(10

Brain Views

Vessels Views

2D Slices

Mosaic Slices

3D Rendering
Contrast

Back Color

Color Bar

Color Scheme
SnapShot
Orientation Cube

Full Screen

v Brain
Brain Ghost
Connectom
Extracted Cortex
Virtual Dissection
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Now have dook at the 3D VR reconstruction of this arterial territory:

® 121.5x85.5x16.5=0.000

Brain Views » | ¥ Brain

Vessels Views » Brain Ghost
------------------- Connectom
Maps Labelling » Extracted Cortex
------------------- Virtual Dissection

2D Slices
Mosaic Slices
@ 3D Rendering

Contrast

Back Color

Color Bar

Color Scheme »
SnapShot »

Orientation Cube

Full Screen
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| n tExtractediCorted smebnu i t e BrairoVYiewd hd e fnp | aitDei ,s pwiatyh

Settingso set to High Min and Low Max, some
croc— 1=
0 2
Min Max | | 3
U 0
O
Artery Middle Cerebral L + Red - g
& 121.5%85.5%16.5=0.000 [E=EEE
Brain Views 4 Brain
Vessels Views 4 Brain Ghost
------------------- Connectom
Maps Labelling » | v Extracted Cortex
------------------- Virtual Dissection
2D Slices
Mosaic Slices

© 3D Rendering

Contrast

Back Color

Color Bar

Color Scheme 4
SnapShot 4

Orientation Cube

Full Screen
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At last, combine this artery with the Right Superior Longitudinal Fasciculus by LC on the
matching empty square in ttWe¢hite Matter Tab Selecta and display these selectednits
using theil Br &hosb smeru of theBrain Views 3D VR Template(by RC onthe 3D

rendering area):

[ @ 121.5x85.5x16.5-0.000 o |oE) A
Brain Views 4 Brain
Vessels Views » | ¥ Brain Ghost
------------------- Connectom
Maps Labelling » Extracted Cortex
------------------- Virtual Dissection

2D Slices

Mosaic Slices

© 3D Rendering

Contrast

Back Color

Color Bar

Color Scheme 4
SnapShot »

Orientation Cube

Full Screen
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VI. Third exercise: Grey Matter Structures and Veins

User can also reconstruct brain veins amdoussinuses using théVeinsd Template of

the 3D rendering window:

@ 121.5x85.5%16.5=0.000 R=RECHL X

Brain Views 14 i

Vessels Views 4 Arteries
------------------- v Veins

2D Slices
Mosaic Slices
© 3D Rendering

Contrast

Back Color

Color Bar

Color Scheme 3
SnapShot >

Orientation Cube

Full Screen

-

Letds now study the both Thal ami comiegned

in case of deep venous thrombosis).
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‘. C::unnectopedla | =B8] &

2

|

. Caee

CVein_Basilar_Plexus

CVein_Caudate L

CVein_Caudate R
CVein_Cavernous_Sinus_ L
Vein_Cavernous_Sinus_R

CVein_Deep Middle_Cerebral L
CVein Deep Middle Cerebral R
¥Vein_Galen

CVein_Inferior_Cerebral L
CVein_Inferior_Cerebral R
CVein_Inferior_Petrosal Sinus L
CVein_Inferior_Petfrosal_Sinus_ R
CVein_Inferior_Sagittal _Sinus
CVein_Internal_Cerebral_L
CVein_Internal_Cerebral R
CVein_Internal_Jugular_L
CVein_Internal_Jugular_ R
C'Vein_Internal_Occipital_L
CVein_Internal_Occipital R
CVein_Labbe L

CVein_Labbe R

C'Vein_Occipital_Sinus_L e
CVein_Occipital_Sinus R
'Vein_Posterior_Choroidal L
'Vein_Posterior_Choroidal R
'Vein_Posterior_Corpus_Callosum
C'Vein Posterior InterCavernous Sinus
Fil\Vein Rectus Sinus

m

'":|nr_:clv

Vein_Rosenthal L

C'Vein_Rosenthal R

CVein_Septal

CVein_Sigmoid_Sinus_ L
CVein_Sigmoid_Sinus_R

CVein Spheno Parietal Sinus L 7

Check All Items | | Reset All ltems

.\__‘_u_r £
% Render
b i

J:::]:]EW ::q!le glggggf\ J:::]:]EW FI“J.IO ﬁeldg!(:[ mnqjauunj

1 First select in theVessels

Tab Selectorthe matching

structureg« Vein_

venous

Galern»

and «Vein_Rectus_Sinus)

by LC on the small empty

square (to deselect it, just

LC again, then

set the

fiVeingd Template in the

fVessel s
using RC on

Vi ews 0
the 3D

rendering areathen press

the Render Buttan
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Now | et 6s see how are these venous territor

select the Brain» Templatd n t he @ Br a i then e @DvwStces»)me n u

® -05x-27.5x245-197.000 o[ S |

Brain Views » | v Brain
Vessels Views 4 Brain Ghost
------------------- Connectom
Maps Labelling » Extracted Cortex
------------------- Virtual Dissection
@ 2D Slices
Mosaic Slices
3D Rendering

Contrast

Back Color

Color Bar

Color Scheme 4
SnapShot »
Orientation Cube

Full Screen
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Letbs see them in 3D (RC oB8DRefderingd D Rendering
& 121.5x85.5x16.5=0.000 [E=NEERT
Brain Views » | ¥ Brain
Vessels Views 4 Brain Ghost
------------------- Connectom
Maps Labelling 4 Extracted Cortex
------------------- Virtual Dissection
2D Slices
Mosaic Slices

@ 3D Rendering

Contrast

Back Color

Color Bar

Color Scheme 4
SnapShot 4

Orientation Cube

Full Screen
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And inside the brain when applying ti® Cut Clipping Tool:

Clip

Clipping |

(]

Azimuth |

[ ]

Elevation |

[ ]

EEECINY ﬁ:uD ﬁ'elcl s1¢

® 5.5x8.5x26.5=227.000
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-
# Connectopedia

O Precuneus_L

O Precuneus R

O Putamen_L

O Putamen_R

O Rectus L

O Rectus R

' Rolandic_Oper L

' Rolandic_Oper_R

[ Supp_Motor_Area L
O Supp_Motor_Area R
[ SupraMarginal L

[ SupraMarginal R

O Temporal_Inf_L

O Temporal_Inf R

O Temporal_Mid_L

O Temporal_Mid_R

O Temporal_Pole_Mid_L
O Temporal_Pole Mid R
O Temporal_Pole_Sup L
O Temporal_Pole_Sup R
O Temporal_Sup L

O Temporal Sup R
e Thalamis L

¥ Thalamus_R
COVermis_1_2
CVermis 10
CVermis_3
COVermis 4 5
COVermis_6
COVermis 7
COVermis_&
COVermis_9

m

1

2, Of®|e
W$ 9 ,--_':-—j._..:—_nl e ‘
[ Precentral_R ~

'":|nr_:clv

Check All Items | | Reset All ltems

‘ Render

Jaqqew ::q!le slassah _]:):I:IEW F{;HD ﬁelds!(:[ mnqjauunj

Now select the

« Thalamus_R» and
«Thalamus_L» by LC on
the empty square in the
Gery Matter Tab Selector
and RC on the 3D
Rendering area to select the
«Veins» Template of the
AVessel s Vi ews 0
again, showng venous and

grey matter structureghen

press the Render Button
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® 99.5x-27.5x-51.5=0.000

L=nres

Brain Views

Vessels Views

2D Slices
Mosaic Slices
@ 3D Rendering

Contrast

Back Color
Color Bar
Color Scheme
SnapShot

Orientation Cube

Full Screen

»

»

Arteries
‘v Veins
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Let 6s see how ¢tabheothantesmingladin « 2D Skcas» by RE@ on the 3D

Rendering area and selectitngiBraino Templateo f t he @A Brain Vi ewso me

® 9.5x-27.5x27.5=195.000

v

Brain Views v Brain
Vessels Views > Brain Ghost
------------------- Connectom
Maps Labelling » Extracted Cortex
------------------- Virtual Dissection
© 2D Slices
Mosaic Slices
3D Rendering

Contrast
Back Color

Color Bar

Color Scheme 4
SnapShot »
Orientation Cube

Full Screen
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Now have a look at the 3D VR reconstructiorttegse structurelsy RC on the 3D Rendering
area and selectirthei B r &hosd smei of théi B u n dTenepkté

@ 99.5x-27.5%-51.5=0,000 [ESEE
Brain Views 2 Brain
Vessels Views » | ¥ Brain Ghost
------------------- Connectom
Maps Labelling > Extracted Cortex
------------------- Virtual Dissection

2D Slices
Mosaic Slices
© 3D Rendering

Contrast

Back Color

Color Bar

Color Scheme >
SnapShot 4

Orientation Cube

Full Screen

Venous drainages are overlapping the both Thalami, as you can see.
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VIl.  Fourth exercise: Tracking fiber pathways between two cortical
areas

Connectopedia includean algorithm involved in automed identification of linked grey

matter structures by white matter fiber bundles.

= 5!1 User can check the relations
.- C::unnecmpedla

existingbetween grey matter

‘g§ ﬁH& @ areas using thefiTracking

Pathwayé Button

Clinsula_L p

COlnsula_R 'E_ in the Selectorwindow.

O Lingual L c

O Lingual R o

1 Occipital_Inf L : Let 6s see whi ch

O Occipital_Inf R

O Occipital_Mid_L
0 Occipital_Mid_R
O Occipital_Sup L
O Occipital_Sup R

bundle(s) is(are)linking the
fiRight PreCentrab cortical

area and the nLeft

~ Olfactory_L Cerebellum Crus D. First
I Olfactory_R

DPaIIidur:wy:L select the cortical areas by
O Pallidum_R

LC on the empty square in

' Paracentral_Lobule L
[ Paracentral_Lobule R
' ParaHippocampal L
' ParaHippocampal R
T Parietal_Inf L

[ Parietal_Inf R

O Parietal Sup L

O Parietal Sup R

[ Postcentral L

7 Postcentral R

1 Precentral L

¥l Precentral R

1 Precuneus L

7 Precuneus_R

O Putamen_L

O Putamen R

O Rectus_L

T Rectus R

T Rolandic_Oper L

1 Rolandic Oper R %

' Render

L 42

the Grey Matter Tab
Selector, then select the
ABrai no Templ at e

AiBrain Viewso menu

m

12330 :::|!L|M slass::_j\ EEEELENY ﬁ':uD FI‘EICIEEG mﬂqﬂauut:':)

Check All Items | | Reset All ltems




® 99.5x-27.5%-51.5=0,000 = [ [

Brain Views »| v Brain

Vessels Views » Brain Ghost
------------------- Connectom
Maps Labelling » Extracted Cortex
------------------- Virtual Dissection
2D Slices

Mosaic Slices
© 3D Rendering

Contrast

Back Color

Color Bar

Color Scheme >
SnapShot »

Orientation Cube

Full Screen

Then LC on théiTrack PathwaysButton:

Connectopedia will detect the fiber bundles that are linking these two areas, here the
fiCerebral_Peduncle dRand thefiPosterior_Limb_Internal_CapsuleoRy the corticeponto
cerebellar tract, and will display the found bundlefsjhefi Br &hosd smeru of the
fiBrain Views Template 3D VR mode
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® 5.5x8.5x26.5=227.000

User can select from 2 to 116 cortical areas, but the more you select, the less you have chance

to detect commun bundlem¢lusivearithmetics).
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VIILI.
Rendering

Connectopedia includesas t ool

to

Fifth exercise: Virtual $EOOAAOQET 1

perform

vi®centary di ss

a n at o drawengsshion either in color or black and white

' Cannectopedia

EE=)

2, O &Hm ©

JI Limbic_System
Medial _lemniscus_L
Medial _lemniscus_R
Middle_cerebellar_peduncle
Pontine_crossing_tract
Postenior_ Commissure
Posterior_corona_radiata_L
Posterior_corona_radiata_R
Posterior_limb_of internal_capsule L
Postenior_limb_of _internal_capsule R
Posterior_thalamic_radiation_L
Posterior_thalamic_radiation_R
Retrolenticular_part_of internal_capsule L
Retrolenticular_part_of internal_capsule R
Sagittal_stratum_L
Sagittal_stratum_R
Spino_Thalamic L
Spino_Thalamic R
Splenium_of _corpus_callosum
Stria_terminalis_L
Stria_terminalis R
Superior_cerebellar_peduncle L
Superior_cerebellar_peduncle R
Superior_corona_radiata_L
Superior_corona_radiata R
Superior_fronto-occipital_fasciculus_L
Superior_fronto-occipital fasciculus R

7 Superior_longitudinal fascicuus 1|

JI Superior_longitudinal_fasciculus R

J Tapetum_L

JI Tapetum_R

JI Uncinate_fasciculus_L

m

JI'Uncinate fasciculus R

1

Check All Items | | Reset All ltems

* Render

ﬁelcl 5!(:[ ‘ mnqn:}uunj ‘ "-:I”GCIV

1233 HQJD

J:qqew ::q!LIM 9|:99::A

Let 6start using the
White  Matter
Tracts, selected in thé/hite
Matter Selector Tab by LC

on the empty square

following

- Limbic System
- Superior Longitudinal
Fasciculus R

- Superior Longitudinal

Fasciculus L

- Tapetum R

- Tapetum L

- Uncinate Fasciculus
R

- Uncinate Fasculus L

Set the 3D Render window

property GQGhosd ABr ai
subme n u of Brainhe i
Viewso

menu Templ at e

press the Render button.
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 99.5x-27.5x-51.5=0.000

Brain Views

Vessels Views

2D Slices
Mosaic Slices

© 3D Rendering
Contrast
Back Color
Color Bar
Color Scheme
SnapShot
Orientation Cube

Full Screen

Brain
Brain Ghost

Connectom
Extracted Cortex
Virtual Dissection

In the Display Tab of the Selector,
bundles in Black anwhite.

set

t

he

AAl phao

property

46
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Display

Quality |

Alpha 6 [
Min Max I—Iﬂ

Uncinate_fasciculus_R + Red -

=
N 3
g E
m
O
=
=
1]
il
O
E|
1
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Then select the fWemnmu uaBraintViewsds énceten w NnOe Mpulbat e
3D Renderwindow to see the selected items without the outside brain. After the rendering,
add the ACorpus Call osumo it eWhitebMatteLT@b on t h.

Selector, press the Render button, and set t

good quality rendering:

Set t he @A Al ph aDbisplagy rTabpte 50t gnd ahdnge tthie eendered color by

selecting the reconstructed itemd choosing the appropriate color:
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Min Max |

Uncinate fasciculus R

E Violet [r+| +
Corpus_Callosum -

Limbic_System L
Superior_longitudinal_fasciculus_L
Superior_longitudinal_fasciculus_R
lTapetum_L

Tapetum_R

Uncinate_fasciculus_L

m

Uncinate fasciculus R vy

Azmmaur T

ﬁDJD Heldg!a wWOo3IIUUC

Min Max |

Uncinate_fasciculus_R

o=t [+0] ™)

Grayscale
Red
Green

~ Blue

1

Yellow [r+g]
Cyan [g+b]

Clip
Clipping ]
A R tmns obia [

ar) F,‘EICI s1(] wo3rauuc
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IX. Sixth exercise: Connectom Rendering

Connectopedia includes tool to assess and render the brain functional and structural

connectoms, based on its database entries

L e t 0 whicls azeethe functional and structural connexions of the Limbic System.

‘- C::unnectnpedla

(=] © ]

8Ll K? ﬁH& ©

O Parietal_Inf L

O Pari etal_lnf_R

O Parietal Sup L

O Parietal_ Sup R

7 Postcentral L

[ Postcentral R

1 Precentral_L

1 Precentral_ R

' Precuneus_L

O Precuneus R

O Putamen_L

O Putamen_ R

¥ Rectus L

M Rectus R

' Rolandic_Oper L

T Rolandic_Oper_ R

[ Supp_Motor_Area L
O Supp_Motor_Area R
[ SupraMarginal L

[ SupraMarginal R

O Temporal_Inf L

O Temporal_Inf R

O Temporal_Mid_L

O Temporal_Mid_R

[ Temporal_Pole_Mid_L
O Temporal_Pole Mid R
O Temporal_Pole Sup L
[ Temporal_Pole_Sup R
O Temporal_Sup L

O Temporal_Sup R

¥ Thalamus L

¥l Thalamus R
COVermis_ 1 2

CVermis 10

m

"':]nﬂclv

-

Check All ltems

Reset All ltems

' Render

12330 :::I!L|M slassah EEEELNY ﬁ:JD ﬁE|dst[ mnqﬂ::uuc-':)

In the Grey Matter Selector
Tab, selectby LC on the
empty square

- Amygdala R and L

- Cingulum Ant, Mid,
and Post R and L

- Hippocampus R and
- Olfactory R and L
- RectusRandL

- ThalamuskR and L

Set the 3D Render window

property to ACon
subme n u of t he i B
Vi ews0 menu Templ ¢

press the Render button.

I n t he
t he

ADiIi spl ayo
Col or Sel ect o]
t hen ifnGreeno, t o

connectoms in green.

Whole brain

connexions are shown in a

structural

skeleton line shape:
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( Amygdala_L
Amygdala R

,Cingulum_Ant_L
Cingulum_Ant_ R
Cingulum_Mid_L
Cingulum_Mid_R

‘Cingulum_Post L

® Connectopedia

Brain Views
Vessels Views

2D Slices
Mosaic Slices
@ 3D Rendering

Contrast

Back Color

Color Bar

Color Scheme
SnapShot
Orientation Cube

Full Screen

Brain

Brain Ghost
Connectom
Extracted Cortex

Virtual Dissection
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XI.  Seventh exercise: Script and Brain Functions Analyses

The Connectopedia Sequencemwindow lets users drive Connectopedia to script 3D

reconstructions of the Brain Structures amdnalyze Brain Functions.

Commanc] s

5cr§Pt/ Rcsuits

Conrn:ctom Items

Action_memory

Action_planning
Active_semantic_retrieval
Adverse_emotional_inhibition
Aesthetic_appraciation
Affeactive_distress
Affective_prasody
Affective_prosody_comprehension
Anticipation_regret
Avrithmetic_learning

Aroma

Attention_action
Apttention_human_voices
Apttantion_phonological relations
Attention_semantic_relations
Attention_speech_processing
Agiribution_intentions_others

Auditory_attention

[Wlli'te Matter IV:ssels [Grey Maﬁzr[ Brain Functions

Auditory_imagery
Auditory_language_processing
Auditory_memory
Auditory_p

Auditory_working memory

riming

Autobiographic_mamary
Autonomic_functions

Autonomic_information

Abstract_coding numerical_magnitude -+

-

& ' Analyze
@ ” Brain Functions

Process
‘ E)rain Functions
Anatomy

Process

Brain Functions

Connectomu

a ” rroceu'rimatne

(Connectom

0 & B Sy

‘ ’ .FroceuTiueIne
08P S

L

A . . 4 13 4 »
i Fie
Pasic_processing_auditary_stimuli Brain Functions
Poahavianeal inhibitian S

| Add Function Jtem l | APPIQ Fiiter \ Reset Z:iiter

[sausuvig [ 141G [O/T 214 | Suriauy 3 Avpdsiq “sisAjouy

Seript

Results

There are Selectdrabs for Grey and White Matter, and Vessels structures, Brain Functions
for filtering the analysis and Script Commands that caidieh processed @dded to the

AScripto window Baguencere ri ght part of the

By RC on the Buttons, users can choose between adding Structures to Script, or Functions to
fil AnAddO

ter (inclusive or exclusive fANot o)

Filters are applied or reset hyC on the appropriate Buttorand Scripts can be Loaded,

Bchiptd 6Sel ect or Tab

Saved, Cleared or Run also b§ on their respective Buttan n
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#® Connectopedia Sequencer

# Connectopedia Sequencer

Connectom ]tems

[Wlli'te Matter [Vessels [Gr'ey Mnﬁer'l Brain Functions

Abstract_coding_numerical_magnitude +
Action_memory |
Action_planning T
Active_semantic_retriaval
Adverse_emotional_inhibition
Aesthetic_appreciation
Affective_distress

Affactive_prosady
Affactive_prosody_comprehension
Anticipation_regret

Arithmetic_learning

Aroma

Attention_action
Apttention_human_voices
Apttention_phonological_relations
Alttention_semantic_relations
Apttantion_speach_processing
Agiribution_intentions_others
Auditory_atteation

Auditory_imagery
Auditory_language_processing
Auditory_memory

Auditory_priming

Auditory working memory
Autobiographic_memary
Autonomic_functions
Autonomic_information

Aversiveness

Awareness

Balance

Basic_processing_auditory_stimuli

Pushavianral inhibiting

Add Function [tem

Connectom Items

[Wlli'te Matter [V’esselsl Grey Matter Brain Functions

Amygdala_L
Amygdala R
Angular_L
Angular_ R
Calcarine_L
Calcarine_R
Caudate L
Caudate R
Cerebelum_10_L
Cerebelum_10_R
Cerebelum_3 L
Cerebelum_3 R
Cerebelum 4 5 L
Cerebelum_4 5 R
Cerebelum 6 L
Cerebelum 6 R
Cerebelum_7b_ L
Cerebelum_7b_R
Cerebelum_8_L
Cerebelum_8_R
Cerebelum_9 L
Cerebelum 9 R
Cerebelum_Crus1_|
Cerebelum_Crus1_|
Cerebelum_Crus2_|
Cerebelum_Crus2_|
Cingulum_Ant_L
Cingulum_Ant_R
Cingulum_Mid_L
Cingulum_Mid R
Cingulum_Post L
Cingulum_Post R
Cuneus_L
Cuneus_R
Frontal_Inf_Oper L
Frontal_Inf_Oper R
Frontal_Inf_Orb_L
Frontal_Inf_Orb_R
Frontal_Inf Tri_L
Frontal_Inf_Tri_R
Frontal_Mid_L

[ Y F W

o aor

1,

Adcl Grey Mal‘ter ]tem

# Connectopedia Sequencer

#® Connectopedia Sequencer

IWhitz Motter'[ Vessels Grey Matter IBr-ain Functions

Connectom ]tems

Artery_Angular_L -
Artery_Angular_R
Artery_Anterior_Cerebral_L
Artery_Anterior_Cerebral_R
Artery_Anterior_Choroidal_L
Artery_Anterior_Choroidal_R
Artery_Anterior_Communicating
Artery_Anterior_Fronto_Medial_L
Artery_Anterior_Fronto_Medial_R
Artery_Anterior_Parietal_L
Artery_Anterior_Parietal_R
Artery_Anterior_Spinal
Artery_Anterior_Spinal
Artery_Anterior_Temporal_L
Artery_Anterior_Temporal_R
Artery_Basilar

Artery_Basilar

Artery_Calcarin_L

Artery_Calcarin_R
Artery_Calloso_Marginal_L
Artery_Calloso_Marginal_R
Artery_Central_L

Artery_Central R

Artery_Heubner_L

Artery_Heubner_R
Artery_Inferior_Cerebellar_L
Artery_Inferior_Cerebellar_R
Artery_Inferior_Fronto_Basal_L
Artery_Inferior_Fronto_Basal_R
Artery_Inferior_Precuneal _L
Artery_Inferior_Precuneal_R
Artery_Insular_L

Artery_Insular_R
Artery_Internal_Carotid_L
Artery_Internal_Carotid_R
Artery_Lateral_Posterior_Choroidal_L
Artery_Lateral_Posterior_Choroidal_R
Artery_Lenticolo_Striatal_L
Artery_Lenticolo_Striatal_R
Artery_Medial_Posterior_Choroidal_L
Artery_Medial_Posterior_Choroidal_R

m

PPy I, SR Tl

Add Vessel ]tem

[Whif: Matter Vessels IGr':y Matter IBr'ain Functions

Conrn:ctom ]tems

Anterior_Commissure
Anterior_corona_radiata_L
Anterior_corona_radiata_R
Anterior_limb_of_internal_capsule_L
Anterior_limb_of_internal_capsule_R
Body_of_corpus_callosum
Cerebral_peduncle_L
Cerebral_peduncle_R
Cingulum_(cingulate_gyrus)_L
Cingulum_(cingulate_gyrus)_R
Cingulum_(hippocampus)_L
Cingulum_(hippocampus)_R
Corpus_Callosum
Corticospinal_tract_L
Corticospinal_tract_R
External_capsule_L
External_capsule_R

Fornix

Genu_of_corpus_callosum
Inferior_cerebellar_peduncle_L
Inferior_cerebellar_peduncle_R
Inferior_Fronto_Occipital_L
Inferior_Fronto_Occipital_R
Inferior_Longitudinal_L
Inferior_Longitudinal _R
Limbic_System
Medial_lemniscus_L
Medial_lemniscus_R
Middle_cerebellar_peduncle
Pontine_crossing_tract
Posterior_Commissure
Posterior_corona_radiata_L
Posterior_corona_radiata_R
Posterior_limb_of_internal_capsule_L
Posterior_limb_of_internal_capsule_R
Posterior_thalamic_radiation_L
Posterior_thalamic_radiation_R
Retrolenticular_part_of_internal_capsule_L
Retrolenticular_part_of_internal_capsule_R
Sagittal_stratum_L
Sagittal_stratum_R

I
P

m

| Add White Matter |tem
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XI.l Batch Commands

The O0Sequencer Windowd has batch commands

Connectoms either of BrainuRctions or from the Timeline fMRI acquisition, to Filter the

Brain Functions using Grey and/or White Matsetected (checkedbems, and Input/Output

commands to Load or Save maps and results, and Scripts Commands further described.

1 Analysis, Display and Filtering Tab:

(0]

(0]

(0]

0Anal yze Br equmesaFstructaral Commestoin map file (.ctc) and

a Functional Timeline Map file (.tta) created in DPTools (in the
6Connect omildCs@®dn t@®dt r ubcyt ur al 6 or OFunc
buttan).
OProcess Brain Functions Anatomydod, 6P
require a selected Brain Function in t
6Process Ti me | (BymapsisPCona@ B b o ensAsatonilyi me | i r
(Synopsi3 6, require a Fun cta)icreated in DRToolse | i n e
OFi lter Brain Functionsé will search f

involved in different functions.

M File 1/O Tab:

(0]

(0]

(0]

6Load ReSauMa sRe 6 Tl & a tvil Radssavedr sléar the
Resul tsd Tab

6f MRI Malpa yBi swi | | di splay a previousl
PST.ima) processed using DPTools
6Load Activation Map 6-PSfiinha) protessaddusiy f MR

DPTools

91 Script Tab:

(0]

Script to be executed, saved, clear or loaded.

9 Statistics Functions :

(0]

0Comput e Connect oms Statisticso, 0Cor
6Comput e Statistics Maps o t o comput e
ZScore, Difference of Single Subject or Group data.

OLoad Connect oms Statisticsod6,LlLoadLoad

Statistics Maps6 to |l oad previously <co
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In the OFile 1 /0O & Filterd Tab, there are a
scrollbarto scroll between the different timelines of a .tta file, showing all the Grey And
White Matter items detected along the acquisition time.

(_ommands (_ommands
> b3
' ' Analyze :— g g g Load :E_
a ” Brain Functions :‘-ﬁ- 00 A;ti\utionMaP E
(=4 =
-3 Load Functional s
et I T
Cotlueany > 404444¢  TimeMep -
S g At g
: Brain Functions % Connectom :
Connectoms = | =
g g
(o] d Q
& Process Timeline = Loa T
0 &0 g [T =
() W
Process Timeline s Clear s
. ‘ ' Anatomg :E:: Results ;E::
. . ' CSS“P“‘) i i
< » . ¢ ) . ‘{ |:| ;
' e 00600
Brain Functions o000 fMRI Map

ooee Dy

APPIB Filter

Reset [ilter
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Commanc[&

R -
Break

Clear Results

Load Structural Connectom [File Path]
Load Functional Time Map [File Path]
Load Activation Time Map [File Path, Thr]

m

Save Results [File Path]

Filter Brain Function{s)

Pracess Brain Function(s) - Connectom

Process Connectom

Process Connectom (Yaw)
Process Connectom (Pitch)
Pracess Cannectom (Synopsis)

Analyze Brain Functions [File Path]
FEFARAREAAARARAAAAAAAEARER

Map Time [Position]

Image Start [Nb]

Origin [0.0.1]

Render #£
Render Add #
Crverlay [Trem, Color ]

Display:

Display 266
Display 384 =

Process Brain Function(s) - Anatomy £

Load Seript || Save Seript

Clear Seript| | Run Seript

| S2UsHO4S | 4duog O/I )4 [Buiaypiy 9 Aojdsiq siskpouy

Commands

Load
Connectoms

Statistics

Compute
Brain Functions

Statistics

Load
Brain Functions

Statistics

iy Compute
Py Statistics Maps

L.

oad
m Statistics MﬂPG

Grou? Miﬂ/MSK/MEBﬂ/SD

Group vs Group Correlation

Single Subject or GrouP Diﬂ:erence
5ingle Susject or GrouP Z Score

Clear

Statistics

sousuoyg 44195 | O/T 2Jid [Buriayjiy 3 Avjdsiq ‘sisAjouy
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XLI1 Scripting

Scripts commands are:

=

Break to stop the running script
Clear Resultsto clear the Results
Load Structural Connectom [File Pathjo load the Structural ConnectoRile Name
and Path have to be provided
1 Load Functional Time Map [File Path}o load the Functional Connectom, File Name
and Path have to be provided
1 Load Activation Time Map [File Path, Thrio load the fMRI Activation Map in GIS
format, either Global an ReatTime ; File Name, Path and Threshold Value have to
be provided
Save Results [File Pathjo save to results of an analysis
ProcessBrain Function(s) to generate a script for the Function Analysis dropped in
the 6And Filter Box©d
Process Connectano generate a script for the Connectom Analysis
Process Connectom (Yaw: generate a script for the Connectom Analysis with Yaw
rotations
1 Process Connectom (Pitch)t generate a script for the Connectom Analysis with
Pitch rotations
1 Process Connecto (Synopsis)to generate a script for the Connectom Analysis with
Synopsis Six views
1 Map Time [Position]:ito set the first Time Point of a fMRI activation map ; Integer
value has to be provided (in number of TR)
1 Image Start [Nb]to set the number of tHest image to be saved in the Movie
Reconstructions ; Integer value has to be provided
Origin [0, 0, 1]: to set the 3D rendering at the Origin view
Render #To Render the Grey, White Matter or Vessels structures ; Structures have to
be added after thelasiRecndseirg# o and before
1 Render Add #To Render the Grey, White Matter or Vessels structures in an
AAddi tivedo way ; Structures have to be ad

A#0 sign
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Overlay [Item, Color]#:to set the color of a rendered item ; Structures have to be
added Oeflay [tem, Golor]j®6, f ol | owed by GtajpeRediel ect e
fiBlued ,Cyaiio , Yelldwo ,Violetd ,Greero ) , and before the | ast
Display 256 set the rendered display size to 256x256
Display 384 set the rendered display size to 384x3&fddlt size for Synopsis
Views)
Display 512 set the rendered display size to 512x512
Display 720p set the rendered display size to 720p (1280x720)
Arteres t o set the 3D rendering to the AArte
menu
Brainitosetth8 D rendering to the fAiBraino Templ a
BrainGhost t o set the 3D rendering to the ABr
Vi ews 0 menu
Connectom t o set the 3D rendering to the fACol
Vi ews 0 menu
CortexBra n: to set the 3D rendering to the i
ABrain ViewsoOo menu
Veins to set the 3D rendering to the AVeins
Virtual Dissection t o set the 3D rendering te the 7T
ABrain ViewsoOo menu
Mosaic [Row,Col, Orient, SIlcNb]to set the 2D rendering Mosaic Vie#ithe
selected Template ; Row number, Col number, Orientation (Axial, Coronal, Sagittal+,
Sagittat), Slice Labeling (0 or 1) values have to be provided
MPR to st the 2D rendering MPR view of the selected Template
Blue, Cyan, Gray, Green, Red, Violgtllowcolors for theOverlay [Item, Color]#
script command
Rotation&Alpha #:Command to set the Rotations (Yaw, Pitch, Yaw and Pitch,
Synopsis) and Alpha variations of the 3D rendering reconstructions, with values:

-*Yaw [Start, End, Nb Img]

*Start: Starting value of the Yaw Rotation

*End: Ending value of the Yaw Rotation

*Nb Img Number of images for one rotation

- *Pitch [Start, End, Nb Img]
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= =2 =4 A

*Start: Starting value of the Pitch Rotation

*End: Starting value of the Pitch Rotation

*Nb Img Number of images for one rotation

-*Distance [Nb Img]

*Nb Img Number of images for thaistance variation

- *Alpha [Start, End, Nb Img]

*Start: Starting value the Alpha intensity

*End: Ending value of the Alpha intensity

*Nb Img Number of images in between the intensity variation
#. Ending of theRotation&Alpha #command

NB: if number of images rotations and number of images alpha variation are identical, the

Alpha variation occurs during the rotation

SnapshotTo take a single picture of the 3D Renderer Window

Alpha 3, Alpha 6, Alpha 12, Alpha :ZAreset values for Alpha variation (3,12, 24
images)

Yaw 90, Yaw 180, Yaw 270, Yaw 3Bfeset values for Yaw rotati®if90, 180, 270,
360 degrees)

Pitch 90, Pitch 180, Pitch 270, Pitch 3@@reset values for the Pitch rotations (90,
180, 270, 360 degrees)

Yaw&Pitch 90 Yaw&Pitch 180 Yaw&Pitch 27Q Yaw&Pitch 360 Preset values for
the Yaw and Pitch rotations (90, 180, 270, 360 degrees)

Single Bmpto save image into a single picture

Synopsis Bmpo save image to a six views Synopsis picture

Gif: Video format for Animated GIF movies

MP4: Video format for MP4 codec movies

Create Movie [Path} to create a movigFile Name and Path have to be provided

Here is the script example for the Limbic System 3D reconstruction

Origin [0, 0, 1]
Display 512
Single Bmp
Brain Ghost
Render #
Olfactory L
Olfactory_R

#

Overlay [Item, Color]#
Olfactory L

Green

Olfactory R

Green

#

Rotation&Alpha #

*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100
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0

30

#

Render Add #
Rectus_L

Rectus_R

#

Overlay [ltem, Color]#
Rectus_L

Green

Rectus_R

Green

#

Rotation&Alpha #
*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #
Anterior_Commissure
#

Overlay [Item, Color]#
Anterior_Commissure
Red

#

Rotation&Alpha #
*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #
Hippocampus_L
Hippocampus_R

#

Overlay [Item, Color]#
Hippocampus_L
Green
Hippocampus_R
Green

#

Rotatior&Alpha #

*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #
Amygdala_L
Amygdala_R

#

Overlay [Item, Color]#
Amygdala_L

Green

Amygdala_R

Green

#

Rotation&Alpha #

*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Ndmg]
100

0

30

#

Render Add #
Limbic_System

#

Overlay [Item, Color]#
Limbic_System

Red

#

Rotation&Alpha #

*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #
Thalamus_L
Thalamus_R

#

Overlay [Item, Color]#

Thalamus_L

Green

Thalamus_R

Green

#

Rotation&Alpha #
*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #
Stria_terminalis_L
Stria_terminalis_R
Tapetum_L
Tapetum_R

#

Overlay [Item, Color]#
Stria_terminalis_L
Red
Stria_terminalis_R
Red

Tapetum_L

Red

Tapetum_R

Red

#

Rotation&Alpha #
*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #
ParaHippocampal_L
ParaHippocampal_R
#

Overlay [Item, Color]#
ParaHippocampal_L
Green
ParaHippocampal_R
Green

#
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Rotation&Alpha #

*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #
Uncinate_fasciculus_L
Uncinate_fasciculus_R
#

Overlay [Item, Color]#
Uncinate_fasciculus_L
Red
Uncinate_fasciculus_R
Red

#

Rotation&Alpha #

*Yaw [Start, End, NAmg]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #
Cingulum_Ant_L
Cingulum_Ant_R

#

Overlay [Item, Color]#
Cingulum_Ant_L

Green

Cingulum_Ant_R

Green

#

Rotation&Alpha #

*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #

Cingulum_Mid_L
Cingulum_Mid_R

#

Overlay [Item, Color]#
Cingulum_Mid_L
Green
Cingulum_Mid_R
Green

#

Rotation&Alpha #
*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #
Cingulum_Post_L
Cingulum_Post_R

#

Overlay [Item, Color]#
Cingulum_Post_L
Green
Cingulum_Post_R
Green

#

Rotation&Alpha #
*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #
Corpus_Callosum

#

Overlay [Item, Color]#
Corpus_Callosum
Red

#

Rotation&Alpha #
*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #
Frontal_Inf_Oper_L
Frontal_Inf_Oper_R

#

Overlay [Item, Color]#
Frontal_Inf_Oper_L
Green
Frontal_Inf_Oper_R
Green

#

Rotation&Alpha #

*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #

Superior_longitudinal_fasciculus_L

Superior_longitudinal_fasciculus_R

#
Overlay [Item, Color]#

Superior_longitudinal_fasciculus_L

Red

Superior_longitudinal_fasciculus_R

Red

#

Rotation&Alpha #

*Yaw [Start, End, Nb Img]
0

360

30

*Alpha [Start, End, Nb Img]
100

0

30

#

Render Add #

Heschl_L

Heschl_R

Angular_L

Angular_R

#
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Overlay [Item, Color]#
Heschl_L

Green

Heschl_R

Green

Angular_L

Green

Angular_R

Green

#

Rotation&Alpha #

*Yaw [Start, End, Nb Img]

0
360
30

*Alpha [Start, End, Nb Img]
100

0

30

#

MP4

Create Movie [Path]
X:\Tempa3Limbic-Circuit-Yaw

kkkkkkkkkkkkkkkkkkkkk

Analyze Brain Functions [File Path]

Sequence Type:
Single Bmp
Synopsis Bmp

K*kkkkkkkkkkkkkkkkkkkk

Video Format:

Gif
MP4

Khkkkkkkkkkkkkkkkkhkk

Create Movie [Path]

K*kkkkkkkkkkkkkkkkkkkk
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XLI1l Brain Functions Analysis

To analyze the Brain Functions of a specific task, user has to provide:
- The Structural Connectom mégtc file from DPTools processing)
- The Functionallimelinemap(.tta file from DPTools processing)
And eitherto set the script commandAnalyze Brain Functions [File Path] or O Anal y z e

Render Brain Funct i ontsthe[appropriate FleaNarheladd Path:ar | o n

-
=] B [

.51::11']:)1:/' R:su!tﬁ

LE;EI 5'?rr..n:':r..r;i. I-_\:E'_._.EE-?E'."I :F:i.e F;'—L] .

G emp WM ennactan cte

j_r:;r:l Functionsl §ime Map :F:ie F;':!"}

G0 empinbdenthe T 1 A ins

‘-'1"—.;15.:& E}r;:—. |=r..—.-:'7:c—.; |='|.= F;-_!"]

(G f empidshanthe

Or by LC on the O0AMaAnyaze zBr a& nRefmureat iBomsion /F
the 6Commandsd O0Analysis & Processingdé Tabs.

To focus on specific functions, user can add Functions to Filter by selecting them on the
appropriate window, and LC on the AAdd Funct

Thentopr ess the ARun Scripto Button.

A pdf file will be generated with Major and Minor Brain Functions Occureraas Timeline
Brain Functions patterns
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-
X Olfaction-Menthe-Analysis.pdf - Adobe Read = (S

.
Fichier Edition Affichage Fenétre Aide x
ARZeoBE & | /186 | | [ = Outils Signer Commentaire
(4

Brain Analysis for file: O":action-Mcnthc

Occurence(s):

WWorking_msmary: 2756 %

® &%
&

he®
® % @

*® @

‘XX ]

Exscitive_contiol_behavier: 1551 %

& @
& %0

Vensal_fizency 1448 %

® e
X X

tripstion _Intentions_others: 1710 %

& @
&e P

X3

Phonological_srocsesing: 1.374 %

®ae

CX N

oead
XX

Noveity giscniminstion: 1.573%

&8

oad®

oo
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a8

&
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e
&S

64



-
@ Olfaction-Menthe-Analysis.pdf - Adobe Reader

/ 186 | ‘ |z| = Outils Signer

Fichier Edition Affichage Fenétre Aide

SRZOE e

Brain Functions i:hrough T ime:

B e e

Brain Functions Analysis
EEAAAEENTAEAA AN AN TR AN Ao
Time: 13

Action_memory
Anticipation_regret
Attention_semantic_relations
Attribution_intentions_others
Auditory_memory
Autobiographic_memory
Aversiveness

Awareness

Breathing_control
Categorization
Color_structural_judgments_familiar_objects
Courage

Craving

Decision_making
Decision_making_involving_reward
Deductive_reasoning
Directional_information_head
Drawing
Dual_working_memory_task_processing
Embarrassment
Emotion_language_related
Emotion_memory
Emotion_processing
Emotional_attachment
Empathy

Episodic_encoding
Episodic_memory_refrieval
Erotica

Evaluative_judgment
Experiencing_emotional_states
Face_memory

Face _name_association
Face_recognition
Fear_conditioning
Finger_movements
Forgiveability_judgment
Happiness
Humaor_comprehension
Hunger
Identification_familiar_voices
Inferential_reasoning

Insight
Integration_visual_elements_perceptual_wholes
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Other data are available in PDF or .xls files, and on graphs.
By Double Click on the Graph, user changes from Structural Connectomic ViBraito

Function Usage:

5cﬁPt/ Results SCI'iPt/ Results
‘ Script | Results ‘ Script Results
s e s = s = am mm i o= mme ;_' Rl vt ;-"' R a _._..'_.E
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When analysis is performed, by LC on either Grey Matter Item @n Biunction, Statistics of

Function or Grey Matter Usage is displayed:
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