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development environment.

BrainVISA is mainly known as a software containing application toolboxes (T1 MRI,
sulcal identification and morphometry, cortical surface analysis, diffusion imaging and
tractography, fMRI, nuclear imaging, EEG and MEG, TMS, histology and autoradiography,
etc.). But BrainVISA is also a multi-platform modular and customizable software

Writing an extension to BrainVISA can be as simple as writing a python script containing a
few lines of code but it is also possible to build a complete customized application that can
rely on software components already plugged in BrainVISA.
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BrainVISA is a software platform that has been designed to be highly customizable.
Modification can be done at all levels of BrainVISA infrastructure:
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(IMAGE PROCESSING: create image processing algorithms either by combining )
existing methods or by writing new ones.

# —*- coding: utf-8 —*-
from neuroProcesses import *

N
nezacdere
signature = Signature ( esnola DG E
'image input', ReadDiskItem/( I BrainVISA
'"4D Volume', =
[ '"NIFTI-1 image', 'SPM image', 'DICOM image', 'GIS image' ] ),
'image output', WriteDiskItem( Threshold 1

'4D Volume',
'Adims writable volume formats' ),

image input:
'less than', '1t' ), ge_inp |

'mode', Choice ( (
( 'less or equal', 'le' ),
'greater than', 'gt' ),
'greater or equal', 'ge' ),
'equal', 'eq' ),
'different', 'di' ),
'between', 'be'
( 'outside', 'ou'
'thresholdl', Float
'threshold2', Float
'binary', Boolean(),

)

image_output:
mode: greater than i

thresholdl: 0.0
threshold2:
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def initialization( self ):
self.setOptional ( 'threshold2', 'binary' )
self.binary = 0 °
self.thresholdl=0 el
self.mode="gt'
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def execution( self, context ):

command = [ 'AimsThreshold',
'-i', self.image input,
'-o', self.image output,
'-m', self.mode,
'-t', self.thresholdl ] 1 .

if self.threshold2: D'JL.'.]
command += [ '-u', self.threshold2?]

if self.binary:
command += [

context.system (

l_bl]
*command )

Extensibility: writing a process
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/VISUALIZATION: customize existing visualization tools or create new viewers. \

l ﬁg f_\ Anatomist Simple Viewer
Eile Edit View Help
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Chjects:

Audio-Video_T_map.nil
subjectl1.ni
subjectd1_Rhemi.mesh
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~Coords:
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Audio-Video_T_map.nii -
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AnaSimpleViewer: An example of customized application

A full application in about 700 lines of code. A simpler application fits in less than 300 lines:
http://brainvisa.info/doc/pyanatomist-4.0/examples/anaevensimpleviewer.py

# -*- coding: utf-8 -*-

from neuroProcesses import *
from brainvisa import anatomist
import registration

name = 'Show fMRI' . . .
el S0 A viewer using Anatomist,

def validation():

e B b (] displaying merged volumes and textured meshes

signature = Signature(

‘fmri volume', ReadDiskItem( 'fMRI', ‘'anatomist volume formats' ), ?ﬂiwﬂ m— orirre scone o —
'mri volume', ReadDiskItem( 'T1 MRI', 'anatomist volume formats' ), = . : . : .
‘hemisphere meshes', ListOf( ReadDiskItem( 'Hemisphere mesh', Show fMRI 1 a0 il
' anatomiSt meSh fo rmats ' ) ) ’ lﬁ‘ fmri_volume: ata_for_anatomist/subject01/Audio-Video_T_map.nii @ i @
) (M mri_volume: -fni2008/data_for_anatomist/subject0l/subjectOl.nii @& 1 @

™) hemisphere_meshe }/data_for_anatomist/subject01/subject01l_Rwhite mesh* E @

) Executer

def execution( self, context ): [3
a = anatomist.Anatomist()
palette = 'tvaluesl00-200-100'
mri = a.loadObject( self.mri volume )

def initialization( self ):
self.linkParameters( 'mri volume',

Distribuer

"fmri_volume'

NAL PRI ~

@Tr’ajfememsfmw fMRI 1 démarré sur 2010/06/01 15:25

fmrl = a'loadObJ eCt( Self'fmrl—vo-Lume' dupllcate=True ) @Tf’ar’temenfshowﬂvmfzfenninésurZOIO/OS/OI 15:25 (4 secon ds)
fmri.setPalette( palette, maxVal = 1, minVal = 0 )
fusion = a.fusionObjects( [mri, fmri], method = 'Fusion2DMethod' )
a.execute("Fusion2DParams", object=fusion, mode = 'linear on defined', i Fenétre Scéne
rate = 0.5, reorder objects = [ mri, fmri ] ) 2 MEomon o
objects = [ mri, fmri, fusion ] &5n b
meshes = [] ¢ | 2
for meshfile in self.hemisphere meshes: i ot objes o — 5
mesh = a.loadObJect( meshfile ) “““““ + @  ® FUSION3D: subjectdl Rwhite EY ® 30 (3): (subject0l Lhemin og
objects.append( mesh ) B+ » suecto1 Rwhitemesh Ele C (subjectolniudiol g
fusion3d = a.fusionObjects( [mesh, fmri], method = 'Fusion3DMethod' ) | @ & FUSIONSD: subjectol Lhemit | . o4 o  : (subject01.niiAudio-Vide
P T . - § o ] subject01_Lhemi.mesh A
meShes'append( fUSlon3d ) + B ®  FUSION2D: subject0l.nii, Aud *
ObJeCtS.append( fUSlon3d ) E—ﬂ ] £ Audio-Video_T_map.nii (2}
a.execute( 'ApplyBuiltinReferential', objects=objects ) @ ® subjectolni
PR { S——— L3 L { S

block = a.createWindowsBlock()
windowl = a.createWindow( 'Axial', block=block )
window2 = a.createWindow( 'Coronal', block=block )
windows [ block, windowl, window2 ]
a.addObjects( windows=[ windowl, window2 ], objects=[fusion] )
if len( meshes ) !'= 0:
window = a.createWindow( '3D', block=block )
a.execute( 'Camera', windows=[ window ], zoom=1.2,
view quaternion=[ 0.404603, 0.143829, 0.316813, 0.845718 ] )
windows .append( window )
window.addObjects( meshes )

needs or data organization.

# —-*- coding: utf-8 —-*-
from neuroProcesses import *

(SCRIPTING: automatize the execution of processes or pipelines according to specific )

'create mesh',
ProcessExecutionNode ( '"PBV 5',

optional=True, selected=True ) )
eNode.addChild ( 'display',
ProcessExecutionNode ( 'PBV 6',

optional=True, selected=True ) )

# Link PBV_5 parameters

eNode.addLink ( 'image', 'create mesh.image' )

eNode.addLink ( 'create mesh.image', 'image' ) Run
eNode.addLink ( 'mesh', 'create mesh.mesh' )

eNode.addLink ( 'create mesh.mesh', 'mesh' )

eNode.addLink ( 'threshold', 'threshold' )

eNode.addLink ( 'create mesh.threshold', 'threshold' )
# Link PBV_5 parameters

eNode.addLink ( 'image', 'display.image' )
eNode.addLink ( 'display.image', 'image' ) ‘1

eNode.addLink (
eNode.addLink (

'mesh',
'display.mesh',

'display.mesh' ) 9 g0 : . 2.9
mesn' ) Dipzliog definltign

# Attach the execution tree to the process
self.setExecutionNode ( eNode )

# Keep a reference on objects and windows while the view is needed
return [ objects, windows ]
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N .
name = 'PBV 7: Pipeline chaining PBV 5 and PBV 6' jlfjilgl&if é&
userLevel = 0
. . EBrainViSA Process
signature = Signature (
'image', ReadDiskItem( '4D Volume', 'Aims readable volume formats' ),
'threshold’, Float(), . PBV 7: Pipeline chaining PBV 5 and PBV 6 1
'mesh', WriteDiskItem( 'Mesh', 'Aims mesh formats' ), 9+ . - - -
) Slonariira
YR RA L) - |
ame = | =
3 o g : : . image: @
def initialization( self ): =/ PBV_7: Pipeline chaining PBV_5 and PBV 6 9 ¥ @l
# Create execution tree %| PBV_5: Threshold image and create corresponding mesh | ihreshole
eNode = SerialExecutionNode ( self.name, % PEV 6: Display mesh and image
parameterized=self ) - ) @l —
eNode . addChild ( mesh: i |

Scripting: pipeline chaining 2 processes
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own graphical user interface.
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‘i_b fMRI This pipeline allows to compute:
HEMOFPhDMEtW * either all of what can be done; ROI: & i coo
* or a subset oriented towards a specific application: -
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v

&Structural analysis

1. Spherical meshes of

curvature, MEG/EEG .
2. Hemisphere meshes ElaitEs) [Heeess
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Show
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@ suc S, T1 Pipeline 2007 1 |

43 Before running a pipeline, you hz

#T1 MRI . e

use use the Prepare Subject for £ Na:‘:llep line 2007 Automatic recogmtmn 1 ‘

| = ipeline

udh TMS —
M 2 A pipeline normally deals with be ~| Prepare Subject 1 data_graph: 5/3.0/Lsujet0l.arg | @ n @J
S Tool executed in the following order ( +- [ T1 Bias Correcti —
@ Fenétre Scéne the graphical interface): + [ Histogram anal|  model: 10del_noroots_2001.arg n @
@D view + B Brain Mask Seqi

1. Ensure image orientation =

1 2. Computation of a brain ma

3. Computation of a mask for

4. A grey/white classification
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5. Triangulation of the extern
Surface);

6. Computation of a graph re|

7. Possibly, automatic identif

+ B Split Brain Mask output_graph:

_session_auto.arg | @& i @
energy_plot_file:

efault_session_auto.nrj =
+ [ Grey white Inte = = i El

«|Ana Get Opened rate: 0.98
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- | sulciRecognition
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stopRate: 0.05

niterBelowStopProp: 1
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/USER INTERFACE: customize a few elements of an existing interface or design youm

only changing buttons Total redefinition of the GUI

With E 11400
AnatomiSt | E 11350

1 . ADipplayed
i < — with
Mdatplotlib

name * fi2bm/platform/Mandriva
- @ﬂme/p\atform/Mandnva-ZUUS.U-\Gaﬁfwzbmipack-stab\e/sharefshﬂ-3

! gzﬂ:tzmtsrxt Tranformation
. Format: Transformation matrix
+ Bconfig Uuids
[database-1.1sqlte bacde132-b61d-04e8-e57b-af14f6e09f22
[}database_fso.html Files:
[database_settings.minf [ /izbm/platform/Mandriva-2008.0-1686/i2I
{fast_brainvisa-share_copy.py Hierarchy attributes:
+ BMRI _database
g @hem\temp\ate = fi2bmyplatform/Mandriva-2008.0-
[closedvoronoi.ima _ontology = shared

{TJRawTI-Tempiate_TO_Talairach-ACPC.mn Minf attributes: )
: on_referential =

a23820ac-a686-461e-bcf8-8564007

source_referential =

2a3490d9-36f7-3f2f-2fc5-d3abf07al

name =

RawT1-icbm105T_TO_Talairach-ACl
Special attributes:

Minf file name =

RawT1-Template_T0_Talairach-A

priority = 0

identified = True

Type: Template Pole To Talairach

[JTemplate_ichmPoleLeftima
[JTemplate_icomPoleRight.ima
- Bmodels
+ &30
- [ descriptive_models
- f&labels_priors
+ [§frequency_segments_priors_left
+ [§frequency_segments_priors_right
+ fsegments
+ [§segments relations
+ Emodel_templates
+ B§nomenclature
Fproject info.cmake

1 2 Ll 3

Close | Search
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Customization of graphical user interface
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