
SVReg 
Hands On Training

SO YOUNG CHOI

HTTP://BRAINSUITE.ORG/PROCESSING/SVREG/



SVReg Overview
Tissue Classification Surfaces Cortical Thickness

SVReg Map

Anatomical 
Segmentation

SVReg

Coregistration

Atlas mapped 
cortical thickness

BSE

Registers subject to atlas template
◦ Uses surface and volume information

Novel feature: 

◦ Surface & Volume has a 1 to 1 correspondence 

Package materials
◦ 2 atlases

◦ Command line tools

SVReg Directory

Windows C:\Program Files\BrainSuite15c\svreg

Mac /Applications/BrainSuite15c/svreg

http://brainsuite.org/processing/svreg/



BrainSuiteAtlas1
Where to find it

◦ <SVReg-dir>\BrainSuiteAtlas1

Specs
◦ Typical Resolution—1x1x1mm3 isotropic

◦ 1.5T field strength

◦ High SNR—averaged 27 scans of 1 individual

◦ Distributed in 1998

Uncommon anatomical anomaly
◦ Left precentral gyrus 

◦ Systematic issue for registration



BCI-DNI Atlas
Where to find it

◦ <SVReg-dir>\BCI-DNI_brain

High Resolution and High tissue contrast
◦ 0.5 x 0.5 x 0.8 mm

◦ 3T Seimens

◦ 3D-T1 weighted

◦ Finer anatomic detail for better registration

Ideal candidate for registration template

Segmentation by Hanna Damasio
◦ Specific considerations for SVReg application

More information
◦ http://brainsuite.org/svreg_atlas_description/
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Atlas labels transferred to subject
◦ Surface labels (66 ROIs)

◦ Volumetric labels (95 ROIs)
◦ ROI description: XML file

◦ Sulcal Delineation (52 Sulci)

http://brainsuite.org/processing/svreg/output/



Hands on: 
Checking outputs
Subject and Atlas side-by-side comparison

◦ Surface labels
◦ <subbasename>.mid.left.cortex.svreg.dfs

◦ <subbasename>.mid.right.cortex.svreg.dfs

◦ Volumetric labels
◦ <subbasename>. svreg.label.nii.gz

◦ ROI description: XML file

Atlas

Subject

Installation Directory

Windows C:\Program Files\BrainSuite15c\svreg\BCI-DNI_brain

Mac /Applications/BrainSuite15c/svreg/BCI-DNI_brain

http://brainsuite.org/processing/svreg/output/



Hands On:
Customizing atlas
Volume labeling modification

◦ Labeling tool

Surface viewer
◦ Recolor surface

◦ Labels to surface

Navigating Files

File extension Description Usage

.nii.gz 3D or 4D Volume Images, labels, masks, maps

.dfs Surfaces Cortical surfaces, 
3D surfaces of masks and labels

.xml Description file ROI and sulcal description

http://brainsuite.org/delineation/roi/label-painter-tool/



Lesion subjects

Choi S, Bhushan C, Joshi AA, Raphel K, Tranel D, Shattuck D, Haldar J, Leahy RM, Damasio H, Wisnowski J (2013) Altered orbitofrontal tissue microstructure in patients with chronic anterior temporal lobe lesions, 
19th Annual Meeting of the Organization for Human Brain Mapping, Seattle, WA, June 2013.



Customizing the Atlas
Atlas

Subject

Customize ROIs

1. GUI—Label Tool

2. Command Line Tool
◦ make_atlas.exe (.sh)

Create atlas from your own MRI

1. Run BSE & SVReg

2. Label modifications (optional)

3. Command Line Tool
◦ make_atlas.exe (.sh)

Atlas Subject

S Choi, et al. Diffuse T1-MRI White Matter Volume Decrease in Patients with Sickle Cell Disease. 21st Annual Meeting of the Organization of Human Brain Mapping, Honolulu, 2015, 3368
AJ Degnan, et al. Alterations of resting state networks and structural connectivity in relation to the prefrontal and anterior cingulate cortices in late prematurity. Neuroreport 26, 22–6 (2015). 
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Statistical analysis

http://brainsuite.org/processing/svreg/output/



ROI-wise measurements
Default SVReg Output

◦ <subject>.roiwise.stats.txt 



ROI-wise measurements
Volumetric—PVC

◦ GM Volume (mm3)

◦ WM Volume (mm3)

◦ Total Volume (mm3)

◦ CSF Volume (mm3)



ROI-wise measurements
Volumetric—PVC

◦ GM Volume (mm3)

◦ WM Volume (mm3)

◦ Total Volume (mm3)

◦ CSF Volume (mm3)

Surface based—cortical ROIs only
◦ Mean Thickness (mm)

◦ Average cortical thickness in region

◦ PVC method available* 

◦ Cortical Area (mm2)
◦ Inner cortex

◦ Mid cortex

◦ Pial cortex

*Contact support@brainsuite.org



Cortical ROIs
Surface registration  cortical labels

◦ Excludes hippocampus and amygdala



GM Attributes: 
Cortical Surface Area

Rakic, P. A small step for the cell, a giant leap for mankind: A hypothesis of neocortical expansion during evolution. Trends Neurosci. 18, 383–388 (1995). 



Gyral WM

S Choi, et al. Diffuse T1-MRI White Matter Volume Decrease in Patients with Sickle Cell Disease. 21st Annual Meeting of the Organization of Human Brain Mapping, 
Honolulu, 2015, 3368



Cortical thickness
Tissue Classification Surfaces Cortical Thickness

SVReg Map

Anatomical 
Segmentation

SVReg

Coregistration

Atlas mapped 
cortical thickness

BSE

Filenames:
◦ atlas.right.mid.cortex.svreg.dfs

◦ atlas.left.mid.cortex.svreg.dfs

Description:
◦ Subject cortical thickness mapped to atlas surfaces

Usage:
◦ Vertex-wise statistical analysis (BSS toolbox)

Additional usage
◦ Contains transformation information

subject  atlas



SVReg Map
Tissue Classification Surfaces Cortical Thickness

SVReg Map

Anatomical 
Segmentation

SVReg

Coregistration

Atlas mapped 
cortical thickness

BSE

Filenames:
◦ <subbasename>.svreg.map.nii.gz

◦ Subject  Atlas

◦ <subbasename>. inv.svreg.map.nii.gz
◦ Atlas  Subject

Description
◦ Deformation map to transform volumes between 

atlas and subject T1-coordinates

Usage
◦ Command line tool

◦ Transform any volume in subject T1 or atlas space

◦ Can then be mapped to atlas surface



Online Resources
• SVREG DOCUMENTATION

BRAINSUITE.ORG/PROCESSING/SVREG/

• ADDITIONAL TOOLS
BRAINSUITE.ORG/PROCESSING/ADDITIONAL-
TOOLS/
HTTP://NEUROIMAGE.USC.EDU/NEURO/RESOUR
CES/BST_SVREG_UTILITIES

• GUI INTERFACE
BRAINSUITE.ORG/INTERFACE/

• HAVE A QUESTION?
SUBMIT IT TO OUR FORUMS!
FORUMS.BRAINSUITE.ORG/


