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Objectives 

ÅIntroduce you to the BrainSuite software tools 

ÅOverviews of the major components of the software  

ÅHands-on training with assistance from experienced users 

ÅSample data sets 

ÅYour own data 

ÅProvide assistance with how to integrate the software into your 
research approach. 



BrainSuite 
ÅCollection of image analysis 

tools designed to process 
structural and diffusion MRI 
ÅAutomated sequence to extract 

cortical surface models from T1-
MRI 

ÅTools to register surface and 
volume data to an atlas to define 
anatomical ROIs 

ÅTools for processing diffusion 
imaging data, including 
coregistration to anatomical T1 
image, ODF and tensor fitting, and 
tractography. 

ÅVisualization tools for exploring 
these data. 

ÅRuns on Windows, Mac, and 
Linux* 

 

* GUI for Linux version is not yet released 
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BrainSuite Highlights 
 
ÅInteractive processing 
ÅVisualization capabilities 
ÅJoint surface/volume registration 
ÅNew BCI-DNI brain atlas 
ÅCustomizable atlases 
ÅUnique diffusion modeling 

(FRACT) 
ÅMultiple methods for B0-

distortion correction 
ÅAtlas-based connectivity analysis 
ÅGUI and command-line versions 

with cross-platform consistency 



Motivation 

ÅWe are typically interested in performing comparisons across 
different brains or brains at different points in time. 

ÅFor these comparisons to be meaningful, we must be able to 
establish spatial anatomical correspondence across the data 

ÅOnce correspondence is established, we can study various 
neuroanatomical features in the data. 
ÅSize of structures, cortical thickness, cortical complexity 

ÅWhite matter architecture, connectivity relationships 

ÅHow these change over time or in the presence of disease or trauma 

ÅBrainSuite software goals 
ÅAddress these challenges with automated processing where possible 

ÅProvide facilities to intervene when necessary 

ÅProvide tools to streamline the tasks of performing analysis 



Image Registration 

ÅMapping from points in a template brain image to matching 
points in a target brain image. 

Warped brain with grid overlay Brain image with grid overlay 



Surface Models 

ÅWe are often interested in functional areas 
in the cortex 

ÅSurface-based features are of interest in 
the study of development or disease 
processes 

ÅMany volumetric-based approaches do 
not align the cortical anatomy well 

ÅEEG/MEG source localization: the location 
and orientation of the cortical surface can 
provide additional information 

ÅCortex can be represented as a high 
resolution triangulated mesh with 
~700,000 triangles 

Cortical surface mesh representation 



BrainSuite 
Connectivity 
Workflow  



Cortical Surface Extraction 



Cortical Extraction Sequence 


