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Preface

About this Document
Preface

Welcome to the BrainVoyager Getting Started Guide! This guide is used as the basis for BrainVoyager
training courses and offers an overview of the essential basic features of the software. This guide can also
be used as a self-study tutorial. Note that you do not have to proceed sequentially through the steps of the
Getting Started Guide, but that files saved at an earlier step are needed at later stages for data analysis.
BrainVoyager is a 64-bit program available for several computer platforms currently supporting Windows
7/8/10, Mac OS 10.10 or higher, and Linux (e.g. Ubuntu, SUSE, Fedora).

If you would like to learn how to use BrainVoyager, we have a free educational version of the software
available, BrainVoyager EDU, that works only with predefined training data sets, as the Getting Started
Guide data, but provides the same functionality as the full version.

This guide has been prepared with the Windows version of BrainVoyager EDU, but it can also be used for
learning the program with the full version and on any of the other supported operating systems. Take your
time going through the steps. If the steps you are performing are not making sense to you, consider
repeating some previous steps. In the beginning all actions will be explicitly written out, in later steps,
acquired knowledge is needed to complete the steps.

Data

You can find the PDF v e GsttingStartedGuidesoh i fsoof gruei RfeenVoyager t h e
installation directory, e.g. C:\Program Files\BrainVoyagerEDU\GettingStartedGuides.

The respective data for the example dataset can be found on our website:
http://download.brainvoyager.com/bv/GSGData.zip

Please extract all files to the following folder (replace <USER> with your login name):

Windows: fi CUsers/<USER>/Documents/BVSampleData/GSGDatao
Mac OS X: i/ Us er s/ Botug&nR/BYSampleData/GSGDatao
Linux: A/ h &<RER>/Documents/BVSampleData/GSGDatad

How to use the Getting Started Guide

Bold
Bold body text indicates that you should perform an action.

i Fi-+ e d NDoaumento
This style indicates that you should use the respective menu entries (here File and New Document).

: Information or fields that require special attention will be marked by red boxes

We hope you will enjoy working with BrainVoyager as much as we do. We are grateful to many BV users
for helping us improving this guide.
Ifyouhaveanyquest i ons, dono6t h e sgsuppert@BraibMoyageiocomt.act us at:

Sincerely yours,
Judith Eck, Armin Heinecke, Caroline Benjamins, Henk Jansma, Hester Breman and Rainer Goebel


http://download.brainvoyager.com/bv/GSGData.zip
mailto:support@BrainVoyager.com
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The fFaces-Houses-Left-Right-CenteroTutorial

This tutorial gives an introduction into essential data processing steps with BrainVoyager. The focus is on
getting you started in using the program quickly and easily. The tutorial uses NIfTI data from a simple block
design which was acquired in a multi-run and multi-session experiment. The acquisition of the d~aces-Houses-
Left-Right-Center6  d wmas ®llowed by another functional run which is not used in the present guide. After
this second functional run, 5 volumes with reversed phase-encoding direction and otherwise identical
acquisition parameters have been acquired for the option to apply distortion correction in the functional
preprocessing pipeline (see https://support.brainvoyager.com/brainvoyager/available-tools/86-available-
plugins/62-epi-distortion-correction-cope-plugin for more details). This was followed by the intra-session
anatomical 3D scan (T1, MPRAGE). The data has been organized following version 1.1.1 of the Brain Imaging
Data Structure (BIDS) (see http://bids.neuroimaging.io/ and https://doi.org/10.1038/sdata.2016.44). T h e A
folder contains the intrasession structural scan (sub-01_ses-04_acg-nondistorted_T1w*). The functional data
is located i n (dubr@l_ sds04 task-blocked rurdle bold*), which also contains the onset,
duration (in seconds) and trial type definition of the experimental stimulation blocks (sub-01_ses-04_task-
blocked_run-1_events.tsv).

bbBVSampl eDat a

CbbbGSGDat a
b dataset _description.json
b

Otbbbsub
bs et Cbb
Dbbbanat
-01_ses-04_acdenondistorted_T1s.jsob
-01_ses-04_acdpnondistorted_T1w.nii.gz
b
cCbbbfunc
-01_ses-04_task-blocked_run-1_beldijdmn
-01_ses-04_task-blocked_run-1_bgldinb.gz
-01_ses-04_task-blocked_run-1_egentdtsv

[o 2o 2 o 2 o N o i « i « N « N « N © i © i« M o

The experimental block design is described in the next section.

The Faces-Houses-Left-Right-Center Experiment

Black and white images of faces and houses subtending 4.7° by 4.7°
were presented alternately in the left visual field, the right visual field or in
the center of the visual field (see figure), resulting in six different
experimental conditions. Each stimulation block lasted 16 seconds and
was repeated three times within a run. Stimulation blocks were separated
byfaf i xkalt & cokegual length. In a fixation block, only a cross was
shown, which the subject had to fixate.

anat o



https://support.brainvoyager.com/brainvoyager/available-tools/86-available-plugins/62-epi-distortion-correction-cope-plugin
https://support.brainvoyager.com/brainvoyager/available-tools/86-available-plugins/62-epi-distortion-correction-cope-plugin
http://bids.neuroimaging.io/
https://doi.org/10.1038/sdata.2016.44

Scanning Session Information

Scanning Session Information

Experiment: Faces Houses in LVF, CVF, RVF
Session: ses-04
Subject: sub-01

Conditions: Fixation
Faces in LVF (Left Visual Field)
Faces in RVF (Right Visual Field)
Faces in CVF (Central Visual Field)
Houses in LVF
Houses in RVF
Houses in CVF

Acquisition Parameters:

NrOfSlices: 64 (multiband sequence, factor: 2)
SliceThickness: 2 mm

FoV: 200 mm x 200 mm

Matrix: 100 x 100

NrOfVolumes: 291

TR: 2000 ms

Intra-session structural scan (T1)
NrOfSlices: 192

Stimulation Protocol
(blocked design, one run,
*events.tsv)

Volume nr Condition name
1 - 3 Fixation

4 - 11 Faces LVF
12 - 19 Fixation

28 - 35 Fixation

36 - 43 Faces CVF
44 - 51 Fixation

52 - 59 Houses LVF
60 - 67 Fixation

68 - 75 Faces RVF
76 - 83  Fixation

84 - 91 Houses CVF
92 - 99 Fixation

100 - 107 Faces LVF
108 - 115 Fixation

124 - 131 Fixation

132 -

140

148 -

139 Faces_CVF
147 Fixation
155 Houses LVF

156

164 -

163 Fixation

171 Faces_RVF

172 - 179 Fixation
188 - 195 Fixation
196 - 203 Faces LVF
204 - 211 Fixation
220 - 227 Fixation

228 -

235 Faces CVF

236

244 -

243 Fixation

252

251 Houses LVF
259 Fixation

260
268

- 267 Faces_RVF

275 Fixation

276
284

- 283 Houses CVF

291 Fixation



Step 1: Launching BrainVag and Opening Functional NIfTI Files

Part I: Analysis in Original Space - FMR-STC Documents
Step 1: Launching BrainVoyager and Opening Functional NIfTI Files

In this step we will learn how to launch BrainVoyager and create functional documents from NIfTI files using the
NIfTI import. The Neuroimaging Informatics Technology Initiative (NIfTI) file format has been proposed by the
Data Format Working Group (DFWG) to facilitate the exchange of neuroimaging data across software packages
and is supported for data import and export in BrainVoyager. You can find more information about the use of
NI'fTlI files in BrainVoyager in the Userods Guide.

Please note: that you can also create functional documents in BrainVoyager from DICOM filesvi a t he @A Ne
Document Wi zardo or the ANew PBppendixBeQneation oflaFanctiomal Dacsimedte s ¢ r i
From DICOM Files.

&
%)

1. Launch BrainVoyager EDU by clicking thefi Br ai nVoy acgrer ED F@ 2
Alternatively, launch the full version by clickingthe i Br ai n V &gha g e BrainVoyager

-EDU

BrainVoyager

2. After opening BrainVoyager EDU, you willsee afi We | ¢ wintewgiving you the opportunity to load different
guides with corresponding example data sets that introduce you to the basic features of the software. Please
clickonthefi Get t i n ¢GuS tdaftén te ste the PDF version of the guide while working in BrainVoyager
EDU.

Please note: In BrainVoyager you will see a different i We | ¢ sareemthat provides you with additional
information viathe i Ge t t i n g liniS Badhrtite &€BW and the full version of BrainVoyager give you the

option to reload all files used in the previous session by selecting the respective optionint he fi Wel ¢ ome
screen. After clicking the i A ¢ ¢ buftdn the i We | ¢ avindew of BrainVoyager is closed.



Step 1: Launching BrainVoyager and Opening Functional NIfTI Files

Welcome

v Reload documents of previous session Accept

BrainVoyager consists of the main documents window, a menu bar, one horizontal and one vertical toolbar
and a status bar. The usage of the icons in the toolbars will be described in later steps.

Max files shown: 10 5

Within the horizontal icon toolbar you can see 5 pane icons to activate:

a) the fRecent Files Paneq allowing quick access to recently opened files,

b) the finfodand flog Paneq providing information about various analysis steps (i.e. document creation,
coregistration)

c) the flDpen Docs Paneq providing a preview of all open documents

d) the fizoom View Paneo

3. Some global preferences, e.g. the graphical user interface and the layout, can be set in the fPreferenceso
menu. This menu can be found by clicking the i S e t ticomigthedtoolbar (or via fFileo-> fSettingsg.

4. After you have opened BrainVoyager for the first time, you might see a message in the flLog Paneo stating
thati OpenCL i s avai |l BahWwyapeusupports OpenCk (EB-GRU) acceleration for several
compute-intensive operations, if supported by your computer. If you see a message, as stated above, make
sure that you go to fFiled-> fSettingsg switch to the i S p e ®ldaid turn on OpenCL acceleration for fSinc
interpolationoand fSigma filteroas indicated in the next screenshot. For more information please consult the
User 6s Gui de:

https://download.brainvoyager.com/bv/doc/UsersGuide/AdditionalDocu/ExploitingThePowerOfGPGPUs.html|



https://download.brainvoyager.com/bv/doc/UsersGuide/AdditionalDocu/ExploitingThePowerOfGPGPUs.html

Step 1: Launching BrainVoyager and Opening Functional NIfTI Files

Multiple wo & (Recommended: # o

GPU-based parallel OpenCL routines

v Sinc interpolation est Platform: |2 NVIDIA CUDA

v Sigma filter est 1 GeForce GTX 1060

jon varlant: ' OpenCL, using image

5. Now we can create a functional document in BrainVoyager by importing the NIfTI data of a functional run.
Click onthe i Op e n iNon in The horizontal toolbarorgotoA Fi-» e ®Open NI f Tl é0

File Analysis Options Volumes Meshes Scene DWI/DTI

2 <2 CANE

|

Navigate to i D o ¢ u mEvBampleData\GSGData\sub-01\ses-04\f u nan@ select the file i s Db ses-
04 _task-blocked run-1 b o | d . Rleiase cligkzod fi O p etocteate an i F M Rdcument in BrainVoyager.
An i F MRldacument (FMR = Functional Magnetic Resonance) stores the imaging data belonging to one
functional run.

=
« v 'I\l > This PC > Documents > BVSampleData * GSGData * sub-01 > ses-04 * func [ v O Ssearch func »
Organize - New folder R Y

sub-01_ses-04_task-blocked_run-1_bold.nii.gz

File name: sub-01_ses-04_task-blocked_run-1_bold.nii.gz < Single NIfTI files (*.nii *.niLgz) ~

Cancel

6. After the FMR creation has been completed, you will see the resulting document as well as several new
information windows. In a functional recording the brain is scanned repeatedly over time, but BrainVoyager
will visualize only the 64 slices of the first volume of the created document. The data of the repeated
measurements of the brain, as itis scanned volu me by v ol ume dur i ngHotsbse Faeeste c Ut i
experiment, are stored on disc in a single STC (slice time course) file. The resulting files are saved in the
Aderivativeso f ol iiBéSampebatatGB@Datp\dervatiees\suh-01\ses-84\funca The name
of the FMR document is automatically det-8gses-0ddadk- by t
blocked run-1 _bol d. f mr 0.



Step 1: Launching BrainVoyager and Opening Functional NIfTI Files

sub-01_ses-04_task-blocked_run-1_bold.fmr

7. The FMR document file is a simple text file, which contains a link to the STC-file and other useful information.
After the creation of the FMR document, the i F MR P r o giaog, tshownsbélow, is opened automatically.
This dialog allows you to inspect and modify the relevant information of the FMR document. You can call this
dialog at any time viathe menu item: i Fi-bfedoc ument R¥foFfpMR tHreospier t i es.

& MR Properties X
General information

NroOfSlices: 64 NrOfVolumes: 291
e: Float (4 bytes) NrOfSkippedvols: 0

Voxel resolution definition

Inplane X: 2 mm Slice thick.: 2 v Verified

Inplane Y: 2 mm Gap 0 Options...

Temporal resolution and slice timing definition

TR: 2000 ms Inter slice time: 31 v Verified

Referenced inplane (coplanar) AMR file

File: sub-01_ses-04_task-blocked_run-1_bold_firstvol_as_anat.amr Browse... Detach
Referenced protocol (PRT) file

File: b-01_ses-04_task-blocked_run-1_bold.prt Browse.. Detach Edit...

File path: »cuments/BVSampleData/GSGData/derivative Jsub-01_ses-04_task-blocked_run-1_bold.fmr

POS Info... TRF Info... Layout... Close

8. You might have noticed that BrainVoyager has opened automatically relevant information from the NIfTI
header of the selected file. This information has been used to store relevant information in the FMR header
for preprocessing of the functional dataset. The first value of the fi d i emtty indicates that it is a 4D dataset,
with a matrix size of 100 x 100 (2™ and 3" value), 64 slices (4" value) and 291 volumes (5" value). Values 2
I 5inthe A pi x dnirymridicate the inplane resolution, the slice thickness and the time to repeat (TR) in
seconds. Use this information to check the entries made in the FMR Properties. Click on i Op t iirothes 0
AVoxel r es ol uieldtosee tikéMaitnriitxi osnioz e 0

7



Step 1: Launching Braibyager and Opening Functional NIfTI Files

NIfTI-1 header: sub-01_ses-04_task-blocked_run-

1_bold.nii.gz
sizeof_hdr 348
dim_info 0
|dim 410010064291111 ‘
intent_p1 0
intent_p2 0
intent_p3 0
intent_code 0 -> Unknown
datatype 16 -> FLOAT-32 @
bitpix 32
slice_start 0
pixdim 12222000
vox_offset 352
scl_slope 1
scl_inter 0
slice_end 63

General information

Inplane resolution

FOV Matrix size Pixel size

200 100 2

200 100 2

Cancel

NrOfVolumes: 291

NrOfSkippedVols: 0

Voxel resolution definition

Slice thick.: : mm v Verified

Gap thick.: 0 mm Options...

For statistical analysis of the data, we will use a model of the hemodynamic response function (HRF) in a

later step. To correctly apply the HRF model and for temporal preprocessing, correct timing information of

the functional recording has to be supplied. When opening a NIfTI file in BrainVoyager it checks whether a

JSON sidecar file with the same name exists in the folder, if so, it is automatically read and displayed in a

new information window, see below. The JSON file provides additional metadata not stored in the NIfTI
header, as for example the slice timing in seconds with respect to the volume onset. This information is
especially important for the slice scan time correction. As this NIfTI file was created with the i Cr eat e
Documen t Wi in Brain¥@yager, itcontainsai Br ai n V o yemntgy¢hat ktords infdrmation specific to
BrainVoyager, i.e. information that is usually stored in the header of the FMR. Explore the information of the

JSON file and see whether you can findthe @ S| i ¢ e Tnformationg 0

RepetitionTime
escription
SeriesNumber

bsaicSliceAcqOrder

SiemensMosaicTR
SliceThickness

SliceTiming

o]

Ifthe A V e r ioptions @rénot checkedinthe i F MR P r o,pt & impadrtanst® check the corresponding

entries. In our example, you can find the scanning parametersi n t he A Scanning session i
in the beginning of this guide. When the values in the i F MR P r o pre cotractedick theiVer i fi edo
checkbox. This will automatically save the FMR document to disk with the updated values.

You can now move on to Step 2.

[



Step 2: Change Layout and Display Options

Step 2: Change Layout and Display Options

In this step, we will learn how to change the layout of an FMR document.

1.

If you have closed BrainVoyager EDU, start 4D BrainVoyager EDU

t~he program now and open the document File Analysis Options Volumes Meshes Scene
fsub-01_ses-04_task-blocked_run-

1 bold. f mr 0. Al ternati vel Show EDU Datasets...

used in the previous session will be opened

automatically, if youselectt he i Rast o a d e
Sessiond option in t heoffi We | RSEUIREEILCISIFEER
BrainVoyager EDU. '

& Data Analysis Manager

New Document... Ctrl+N

Open... k Ctrl+0O

Open NIfTL... Shift+O

In this example a 8 x 8 layout of the 64 slices is presented, since BrainVoyager attempts to arrange the slices
in an optimal way. If you would like to change the way BrainVoyager has arranged the images, you can use
the fADecr e aRowwsOCalnummd ncr Raws®e ICod nsnntso ¢ h(sealiglew)t he | ayo

Note: BrainVoyager will initially show documents in a maximized state. You may also display document
windows in a smaller size than the workspace window by using A Wi n d&>0Swb-Wi ndow Vi ew Modeo
may then adjust the display size of the window by moving the mouse to the right lower corner of the window
until the cursor changes to a resize shape. Then click+drag the window to the size of your choice. You may
notice that the program keeps the aspect ratio of the window constant. This ensures that pixels are displayed
as squares. To go back to the maximizeddo c ument mode, <click the sub window

Window Help
Tabbed Vie
Sub-Window View Mode

Tile

sub-01_ses-04 task-blocked_run-1_bold.fmr

Clickt he Al rColumasds d con t ocolsmmeof mor
slices. Since the layout is also saved in the FMR file, you can
permanently keep desired layout settings by saving the file, Show / Hide Border
either by clickingt he A Sawead biycounsi ng the AFil e

Saveodo menu item.

Sheow / Hide 3D Volume Tools dialog

Decrease Columns

Clickt he Al mage Bor der disabledyayving t o enabl e or
of separating lines between slices. Increase Columns

Decrease Rows
Click and Drag while holding i A | td Znom in a part of one
or several of your slices. Increase Rows

Decrease Threshold

Increase Threshold

Adjust Window size




Step 2: Change Layout and Display Options

6. You can use the fiPage Downo (or Right Arrow) and fAPage

This is convenient if you want to inspect only a single or a few slices. Youcanfe oom i no a singl e
changing the layout by right-clicking the respective slice while holding down the iICTRL0 key. Use the same
command to go back to the matrix layout.

7. BrainVoyageral so offers another way to change the |l ayout,
dialog. You can call this dialog by clickingt he fLayout.. .0 button in the AFN
menufi Opt ik>onlsayout And Display Options 0. Use the
needs.

POS Info... TRF Info... Layout.. k‘ Options... Close

8. BrainVoyager allows to change the brightness and contrast of the displayed first volume of the FMR. The
example dataset is very bright. By increasing the contrast and decreasing the brightness the visualization of
the structural information in the image will be improved. You can invoke the ACalg rast
viafiOpt i>onisContrast and Brightnesso.

Intensity options Options
Contrast Brightness v Apply immediately

v Save cha

Select target

76 40 -
of first-vol FMR

Invert Adjust Use linked AMR

Defaults Cancel

You can now move on to Step 3.
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