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| Software Specific to Brain Mapping

Updates to ANTS, PipeDream

New Biomarkers

Thickness, Diffusion Tensors
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ANTS Transformation Models

Category Transformation, ¢ Similarity Measures Brief Description
Fia oo Rigid! MI, MSQ Rigid registration.
Affine’ MI, MSQ Affine registration.
Elastic Deformable CC, PR, MI, MSQ, PSE  Demons-like algorithm.
DMEFFD CC, PR, MI, MSQ, PSE FI'D variant.
N antialt NeRE SO. PSE . :
Diffeo. Exponential CC,PR, MI, MSQ, PSE min v(x)

Greedy SyN' CC, PR, MI, MSQ. PSE locally in time min v(x.{)
Geodesic SyN' CC, PR, MI, MSQ. PSE  min v(x.%) over all time
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ANTS Transformation Models

Category Transformation, ¢ Similarity Measures Brief Description

call “sh ants.sh” to get usage
encodes current “best practice” parameters

Elastic Diffeomorphic
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ine Dream pipelined brain mapping

We embed our population
analysis tools in a
portable set of shell scripts.

Scripts are self-checking
and generate error reports.

Automate image
reconstruction, population
normalization and encoding
of anatomical statistics.

Designed for naive users,
but extensible.
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ortieal Thickness Measurement
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Thickness of the cortex

correlates with 1Q, reading
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Valuable biomarker.
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Das, et al., Diffeomorphic Registration Based Cortical Thickness,
Neuroimage 2009.
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Das, et al., Diffeomorphic Registration Based Cortical Thickness,
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Das, et al., Diffeomorphic Registration Based Cortical Thickness,
Neuroimage 2009.
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Application to Human Brain Mapping
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ANTS + ITK-SNAP

004_t1.nii - temp.nii.gz - ITK-SNAP 1.8.0

File Options Help

IRIS Toolbox

Tool Options
Zoom/Pan Tool

[~ Zoom views together

Fit all viewws
Segmentation Options resetview | 79 of 180 resetview 81 of 192
Active drawing label: , t o) antel"iOI" e - _ [ o thalamus +
[ Label 1 -] ‘ T . T e, o
Draw over " hippocampus
[ &1l labels ]| gy A

™ Drawy inverted ?

Overall label opacity:

[ 128 | J

Lakel editor...

3D Toolbox
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update mesh resetview [ reset view 132 of 256
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Longitudinal MV Changes in Neurodevelopment: Age 14 to |8

Avants, et al. HBM 2009
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Longitudinal MV Changes in Neurodevelopment: Age 14 to |8

Thickness Decrease

Avants, et al. HBM 2009
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Longitudinal MV Changes in Neurodevelopment: Age 14 to |8

Thickness Decrease = FA Increase

Avants, et al. HBM 2009
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Longitudinal MV Changes in Neurodevelopment: Age 14 to |8

Thickness Decrease = FA Increase

Paired design, all results are FDR-corrected with p < 0.05
Avants, et al. HBM 2009
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The PipeDream Interface

Requires: ANTS, decm2nii, image-magick

HAL-2009> sh dicom2tl.sh <raw_data_dir> <protocol name>
<output_dir> <output_file root>

HAL-2009> sh dicom2dt.sh <raw_data_dir> <protocol name>
<output_dir> <output_file _root>

HAL-2009> sh pipedreamMapT |.sh PipeDreamT | Params.txt

Output: Quality assurance metrics + cortical and deep gray
matter labels, DT and T| normalization, Jacobian, thickness ...
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Thanks to NIH and NITRC for supporting this work.




